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Minnows
(Family Leuciscidae)

An extensive General Introduction to cyprinoid fishes is given in Volume I covering Purpose
of the Work, Materials and Methods, Environment, History of Research and Fisheries. This
introductory section under Carps (Family Cyprinidae) in Volume I covers aspects of the
classification, relationships, morphology and biology of the cyprinoid fishes found in Iran.

The status of the fish fauna in Iran was assessed by Coad (1980b) and Kiabi et al. (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 areas examined. The IUCN assessments (2015; https://newredlist.iucnredlist.org/,
downloaded at various times in 2019 and should be checked for updates) are given below for the
leuciscid species over their whole 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 agricultural, domestic and industrial demands
for water, pollution and drought in Iran, these assessments probably apply to Iran and may be
conservative. Species not included have no assessment.

Critically Endangered: None.

Vulnerable: None.

Least Concern: Abramis brama, Acanthobrama marmid, Acanthobrama microlepis, Alburnoides
eichwaldii, Alburnus caeruleus, Alburnus chalcoides, Alburnus filippii, Alburnus hohenackeri,
Alburnus sellal, Ballerus sapa, Blicca bjoerkna, Chondrostoma cyri, Chondrostoma regium,
Leucaspius delineatus, Leuciscus aspius, Leuciscus vorax, Pelecus cultratus, Scardinius
erythrophthalmus, Squalius berak, Squalius lepidus, Squalius turcicus.

Data Deficient: Acanthobrama urmianus.


https://newredlist.iucnredlist.org/

Identification Keys

The leuciscids of Iran may be identified using the following keys, the first to genera and the
subsequent ones to species within genera having more than one species. Volume I: Introduction
and Carps (Family Cyprinidae) has more background on keys and techniques.

Note that key characters, e.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 on 19 drainage basins (see map below in Biodiversity)

The keys are in two main sections, a Key to Genera and a Key to Species within
Genera where 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 deliberate releases that have not always been
well-documented. Native fishes that have been translocated are mentioned. Characters in
brackets [....] may not apply to all genera or species below them in the key but are additional
characters that aid identification for that particular genus or species. Illustrations 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 the Dictionary of Ichthyology at
www.briancoad.com. Thickened fin rays are referred to as spines for convenience in this key,
although they are not true spines.

Key to Genera of Leuciscidae
Species that are the only one in the genus will key out here and are illustrated.
la. Scaleless (or naked) keel from the throat to the anal fin; mouth almost vertical; lateral line

very wavy; dorsal fin origin behind anal fin origin; Caspian Sea basin = Pelecus cultratus
1b. Not as above ---> 2

Pelecus cultratus

2a. Naked ventral keel of varying extent between pelvic fin bases and anal fin ---> 3
2b. Naked ventral keel absent ---> 8


http://www.briancoad.com/

Naked ventral keel in Alburnoides sp.

3a. Scaleless groove on back before dorsal fin; [mouth small, oblique and subterminal; anal fin
branched rays 16-24; pharyngeal teeth usually 2,5-5,2]; Caspian Sea basin = Blicca bjoerkna
3b. No groove on back ---> 4

Blicca bjoerkna

4a. Anal fin branched rays 16-44; pharyngeal teeth in one row (usually 5-5) ---> 5§
4b. Anal fin branched rays 7-21, usually less than 16; pharyngeal teeth in two rows (usually 2,5-
4,2 or 2,5-5,2) --->17

5a. Scaled keel behind dorsal fin; anal fin origin behind a vertical from dorsal fin end; Caspian
Sea basin = Vimba persa
5b. No scaled keel behind dorsal fin; anal fin origin before a vertical from dorsal fin end ---> 6

Vimba persa



6a. Anal fin branched rays 22-30 (mostly 24-28); dorsal fin branched rays modally 9; Caspian
Sea basin = Abramis brama

6b. Anal fin branched rays 31-44 (mostly 34-38); dorsal fin branched rays modally 8; Caspian
Sea basin = Ballerus sapa

Abramis brama Ballerus sapa

7a. Gill rakers short; pharyngeal teeth usually unserrated; Caspian Sea, Dasht-e Kavir, Esfahan,
Hari River, Kor River, Lake Urmia, Namak Lake, Persis, Sirjan and Tigris River basins =
Alburnoides

7b. Gill rakers long; pharyngeal teeth usually serrated; Caspian Sea, Esfahan, Hari River,
Hormuz, Kor River, Lake Maharlu, Lake Urmia, Namak Lake, Persis and Tigris River basins =
Alburnus

8a. Last dorsal fin unbranched ray thickened as a smooth spine (note Acanthobrama persidis
lacks this spine and keys out below); Caspian Sea, Hormuz, Kor River, Lake Maharlu, Lake
Urmia, Persis and Tigris River basins = Acanthobrama

8b. Last dorsal fin unbranched ray not a spine ---> 9

9a. Mouth a ventral arch; lower jaw with horny anterior edge; Caspian Sea, Esfahan, Kor River,
Persis and Tigris River basins = Chondrostoma
9b. Mouth terminal or subterminal, not arched; lower jaw without horny anterior edge ---> 10

Ventral arch mouth
of Chondrostoma



10a. Lateral line incomplete with 0-13 pored scales; females with large, rounded papillae around
the genital opening; Caspian Sea basin = Leucaspius delineatus
10b. Not as above ---> 11

Leucaspius delineatus

11a. Flanks with a stripe evident posteriorly but fading anteriorly and not reaching the head;
pharyngeal teeth 1,5-4,1; [dorsal fin branched rays modally 7; lateral line scales 35-43]; Hormuz,
Kor River, Lake Maharlu and Persis basins = Acanthobrama persidis

11b. Not as above ---> 12

Acanthobrama persidis

12a. Lateral line scales 62-110, mostly 65 or more; large mouth with the lower jaw projecting;

Caspian Sea and Tigris River basins = Leuciscus
12b. Lateral line scales 36-68, mostly 58 or less; mouth relatively small, terminal or subterminal

—>13

Large mouth and projecting lower jaw
in Leuciscus

13a. Scaled keel on belly; pharyngeal teeth 3,5-5,3; [dorsal fin branched rays 7-10, usually 8;
anal fin branched rays 9-13, usually 11]; Caspian Sea basin = Scardinius erythrophthalmus

13b. Not as above ---> 14



Scardinius erythrophthalmus

14a. Pharyngeal teeth in a single row, 6-5 or 5-5; [dorsal fin branched rays 8-12, usually 9-10;
anal fin branched rays 8-12, usually 9-10]; Caspian Sea basin = Rutilus

14b. Pharyngeal teeth in two rows, usually 2,5-4,2 or 2,5-5,2; [dorsal fin branched rays 7-10,
usually 7-9; anal fin branched rays 7-11, usually 8-9]; Caspian Sea, Dasht-e Kavir, Hari River
Namak Lake and Tigris River basins = Squalius

<>

Verbal Key to Genera of Leuciscidae

The key characters of the genera are summarised below, restricted to Iranian species
only. Characters may not be unique to a genus but the combination of characters is unique.

Abramis: naked ventral keel (between pelvic fin bases and anal fin); anal fin branched rays 22-30
(mostly 24-28); dorsal fin branched rays modally 9; pharyngeal teeth in one row
Acanthobrama: last dorsal fin unbranched ray thickened as a smooth spine; no ventral keel
Alburnoides: ventral keel of varying naked extent; anal fin branched rays 8-16; unserrated
pharyngeal teeth in two rows; gill rakers short

Alburnus: ventral keel of varying naked extent; anal fin branched rays 7-21, usually 18 or less;
serrated pharyngeal teeth in two rows; gill rakers long

Ballerus: ventral keel of varying naked extent; anal fin branched rays 31-44 (mostly 34-38);
dorsal fin branched rays modally 8; pharyngeal teeth in one row

Blicca: ventral keel naked; scaleless groove on back before dorsal fin

Chondrostoma: mouth ventral and arched; lower jaw with horny edge; pharyngeal teeth 5-5, 6-5
or 6-6; last dorsal fin unbranched ray not a spine; no ventral keel;

Leucaspius: lateral line incomplete with 0-13 pored scales

Leuciscus: large mouth with the lower jaw projecting; lateral line scales 62-110

Pelecus: naked ventral keel from the throat to the anal fin

Rutilus: mouth not arched; pharyngeal teeth 6-5 or 5-5

Scardinius: scaled keel on belly; pharyngeal teeth 3,5-5,3

Squalius: mouth not arched; pharyngeal teeth 2,5-4,2

Vimba: naked ventral keel; anal fin branched rays 12-22; scaled keel behind dorsal fin;
pharyngeal teeth 5-5

SO53<
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Keys to Species within Genera of Leuciscidae

Note that some species have been defined by DNA while morphological differences
comprise overlapping characters (“characters in combination, none unique’) and so individual
specimens may be difficult to identify in the field, the laboratory or in the literature based on
external morphology. Distribution is therefore often important. A single species is shown to
represent each genus as body form is generally similar.

Key to Acanthobrama

Acanthobrama marmid

la. Lateral line scales 35-43; dorsal fin branched rays modally 7; anal fin branched rays 7-11,
usually 9 or less; dorsal fin spine and naked ventral keel absent; Hormuz, Kor River, Lake
Maharlu and Persis basins = Acanthobrama persidis

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 present ---> 2

2a. Pharyngeal teeth in one row (5-5); total gill rakers 12-17; [anal fin branched rays 13-22];
Tigris River basin = Acanthobrama marmid

2b. Pharyngeal teeth in two rows (1 or 2 in outer row, 4 or 5 in inner row); total gill rakers 10-14;
[anal fin branched rays 10-19]; Caspian Sea and Lake Urmia basins ---> 3

3a. Anal fin branched rays 12-19; lateral line scales 60-87; Caspian Sea basin = Acanthobrama
microlepis

3b. Anal fin branched rays 10-13; lateral line scales 50-68; Lake Urmia basin = Acanthobrama
urmianus

Key to Alburnoides

Modified after Coad and Bogutskaya (2009) and Mousavi-Sabet et al. (2015), this key is
unsatisfactory as meristic and morphometric characters overlap between species, although modes
and means of counts may be different, and colour pattern of the lateral line and keel development
vary between and within species. Large samples of specimens of a species naturally show wider
ranges in character states than in smaller samples, and thus reduce the efficacy of possible
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distinctions when individual fish or small samples are to be identified. Ranges and percentages
here serve to indicate degree of overlap and refine the usefulness of previous keys. DNA defines
species (with some disagreements between authors) and for practical purposes in the field, in
older preserved specimens and in literature records, distribution is key. The table under the genus
summarises distribution.

Note that translocation of these small fish, evident in other species such as Alburnus
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 mouth cleft on 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 margin; Atrak, Hari, Kor River and Sirjan basins ---> 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 and quadrate on about vertical through
about middle of eye ---> 4

2a. Kor River and Sirjan basins; ventral keel completely scaled = Alburnoides qanati
2b. Atrak and Hari River basins; ventral keel completely or almost completely scaleless ---> 3

3a. Hari River basin; mostly 14-16 anal fin branched rays (90.7%, range 10-16) = Alburnoides
holciki

3b. Atrak River basin; mostly 12-13 anal fin branched rays (83.3%, range 11-15) = Alburnoides
parhami

4a. Anal fin branched rays 8-13, mostly 8-11 (96.0%) with 8-10 at 76.6%; dorsal fin branched
rays 7-8, often 7 --->§

4b. Anal fin branched rays 9-16, mostly 11-14 (96.4%); dorsal fin branched rays 8, rarely 7 --->
6

5a. Nurabad River of Tigris River basin; dorsal fin branched rays 7(91.3%); ventral keel
scaleless from one-third to whole keel length; 38-40, commonly 39, total vertebrae; 19-20,
commonly 20, abdominal vertebrae = Al/burnoides nicolausi

5b. Lake Urmia basin; dorsal fin branched rays 7(49.0%) or 8(51.0%); ventral keel completely
scaled; commonly 40-41 total vertebrae; 20-22, commonly 21, abdominal vertebrae =
Alburnoides petrubanarescui
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6a. Ventral keel usually completely or partly scaled ---> 7
6b. Ventral keel usually completely or almost completely scaleless ---> 9

7a. Tigris River basin; anal fin branched rays mostly 11-12 (94.7%, range 9-12); total scale radii
12-17; [lateral line scales 39-49] = Alburnoides idignensis

7b. Outside Tigris River basin in northern basins; anal fin branched rays mostly 11-14 (85.5%,
range 10-16, often 13 or more at 44.2%)); total scale radii 16-19 ---> 8

8a. Western Dasht-e Kavir basin; eye located in the anterior half of head; predorsal vertebrae 13-
14 (72.5 and 27.5%); orbit width smaller than interorbital width; deep body and head =
Alburnoides coadi

8b. Western Caspian Sea basin from Sefid River basin (or just east) and then west (except the
Aras River basin; eye located in the mid-head; predorsal vertebrae mostly 12-13 (44.2 and
52.1%); orbit width about equal to interorbital width; shallow body and head = A/burnoides
samiii

9a. Aras River basin in Caspian Sea basin; lateral line in live and preserved fish delineated by
dark pigment dots above and below; predorsal vertebrae 12-15, mostly 13-14 (93.0%; 38.1%
with 13) = Alburnoides eichwaldii

9b. Lateral line in live and preserved fish somewhat darker than surrounding flank but no strong
dark dots outline canal; predorsal vertebrae 11-14, mostly 12-13 (89.1%; 31.2% with 13) ---> 10

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

11a. Namak Lake basin; eye relatively large (27.7-34.5, mean 31.3 in head length) = Alburnoides
namaki

11b. Eastern Caspian Sea basin east of the Sefid River basin (except the Atrak River); eye
relatively small (23.6-34.0, mean 27.9 in head length) = Alburnoides tabarestanensis

Key to Alburnus

Translocation of these small species may be more widespread than documented. See, as an
example, under the Al/burnus hohenackeri description.
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Alburnus hohenackeri

la. Dorsal fin branched rays modally 7; strong mid-flank stripe [anal fin branched rays 9-13,
usually 10-12; anal fin origin below or behind last dorsal fin ray; total gill rakers 12-21; lateral
line scales 46-64, usually 57 or less]; Caspian Sea basin = Alburnus filippii

1b. Dorsal fin branched rays modally 8; no strong stripe in Caspian Sea species ---> 2

Mid-flank stripe in Alburnus filippii

2a. Total gill rakers 18-31, usually 19 or more; Caspian Sea basin ---> 3
2a. Total gill rakers 8-23, usually 16 or less in all but one species; outside Caspian Sea basin --->
4

3a. Lateral line scales 54-74, usually 55 or more; abdominal keel partly covered by scales, no
more than half naked; peritoneum light brown; Caspian Sea basin = Alburnus chalcoides

3b. Lateral line scales 34-55, usually 45 or less; abdominal keel mostly naked; peritoneum light
silvery; Caspian Sea basin and translocated = Alburnus hohenackeri

4a. Hari River basin; [total gill rakers 13-23; lateral line scales 30-46; anal fin branched rays 9-
13] = Alburnus taeniatus
4b. Outside Hari River basin ---> 5

5a. Lake Urmia basin ---> 6
5b. Tigris River and basins of central and southern Iran ---> 7

6a. Lateral line scales 46-63; peritoneum black = Al/burnus atropatenae
6b. Lateral line scales 35-45; peritoneum silvery-brown = Alburnus ulanus

7a. Lateral line scales 58-89, usually 62 or more; Esfahan, Hormuz, Kor River, Lake Maharlu,
Persis and Tigris River basins = Alburnus sellal
7b. Lateral line scales 43-59, usually 57 or less ---> 7
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8a. Anal fin branched rays 13-18; total gill rakers 10-13; Tigris River basin = Alburnus caeruleus
8b. Anal fin branched rays 9-12; total gill rakers 12-18; Esfahan, Namak Lake and Tigris River
basins = Alburnus doriae

Key to Chondrostoma

Modified after Eagderi ef al. (2017).

Chondrostoma cyri

la. Total gill rakers 15-17; snout short and rounded (17.1-20.8 in % of head length); mouth
arched without a horny blade on lower jaw; caudal fin shallow with rounded lobes; Tigris River
basin = C. esmaeilii

1b. Total gill rakers 17, usually 20, or more; snout long (25.5 or more in % of head length);
mouth straight to slightly arched with a horny blade on lower jaw; caudal fin forked with pointed
lobes --->2

2a. Caspian Sea basin; [lateral line scales 47-73; dorsal fin branched rays usually 8; anal fin
branched rays usually 9-10; total gill rakers usually 21 or more] = Chondrostoma cyri
2b. Outside Caspian Sea basin ---> 3

3a. Kor River basin; [lateral line scales 47-57; dorsal fin branched rays usually 8; anal fin
branched rays usually 9; total gill rakers 25 or more] = Chondrostoma orientale

3b. Esfahan, Persis and Tigris River basins; [lateral line scales 50-73; dorsal fin branched rays
usually 8-9; anal fin branched rays usually 9-11; total gill rakers 18, usually 20, or more =
Chondrostoma regium

Key to Leuciscus

Leuciscus vorax
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The distinction of L. aspius and L. vorax has 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 separated basins.

la. Lateral line scales 62-105; anal fin branched rays 11-16, usually 12-13; total gill rakers 8-11;
total vertebrae 47-51; Caspian Sea basin = Leuciscus aspius

1b. Lateral line scales 82-110; anal fin branched rays 9-13, usually 10-11; total gill rakers 9-14;
total vertebrae 51-53; Tigris River basin = Leuciscus vorax

Key to Rutilus

Rutilus lacustris

la. Lateral line scales 47-68, mostly 55-58; gas bladder elongate and conical, or pointed,
posteriorly; Caspian Sea basin = Rutilus kutum

1b. Lateral line scales 39-48, mostly 42-47; gas bladder rounded posteriorly; Caspian Sea basin =
Rutilus lacustris

Note: Rutilus lacustris (formerly recognised as a single taxon in Iran: Rutilus rutilus, as a
subspecies R. r. caspicus or as R. caspicus) and R. rutilus are not recognised or separated here as
distinct taxa in the Iranian Caspian Sea basin. They may be distinct taxa based on migratory
habits and characters listed in Kottelat and Freyhof (2007) and general literature. Some
characters do not agree between studies, others overlap, or are only visible on fresh material. The
key characters below have yet to be examined in detail in resident and migratory Iranian
specimens.

la. Lateral line scales mostly 41-43 (or mostly 42-44); dorsal fin branched rays 8-10, mostly 9;
depth of body 24-37% of standard length (mostly 29-31%); mouth subterminal and top lower
than level of lower margin of eye; snout rounded; iris and pectoral, pelvic and anal fins usually
without yellow, orange or red pigment (iris silvery-grey, dark margined fins, slightly red in
autumn outside spawning season); migratory; Caspian Sea basin = Rutilus lacustris

1b. Lateral line scales mostly 43-45 (or mostly 39-41); dorsal fin branched rays 9-11, mostly 10;
depth of body 25-36% of standard length (mostly 33-35%); mouth terminal or almost terminal
and top above level of lower margin of eye; snout pointed; iris and pectoral, pelvic and anal fins
always with yellow, orange or red pigment; non-migratory; Caspian Sea basin = Rutilus rutilus
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Key to Squalius

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

la. Dorsal fin branched rays modally 7; Hari River basin = Squalius latus
1b. Dorsal fin branched rays modally 8-9; Caspian Sea, Dasht-e Kavir, Namak Lake and Tigris

River basins ---> 2

2a. Head elongate and pointed with a strongly projecting lower jaw; Tigris 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 crescent-shaped blotch; Dasht-e Kavir and Namak Lake basins = S. namak
3b. Knob on lower jaw symphysis narrow, thin or absent; posterior tip of flank scales usually

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 absent; Tigris River basin = Squalius berak

4b. Caudal, anal and pelvic fin rays orange in life; knob on lower jaw symphysis small; Caspian
Sea and Lake Urmia basins = Squalius turcicus



Checklists

One exotic species, the fathead minnow (Pimephales promelas Rafinesque, 1820) from
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North America, recorded by Andersskog (1970), does not appear to have become established and

1s omitted from this work.

Pimephales promelas
(Pimephales promelas2, CCO, U.S. Fish and Wildlife Service, Duane Raver).

Family Leuciscidae

An asterisk (*) marks Iranian endemics as currently understood. Some species are found in

basins shared with neighbouring countries but there are no records of the species outside Iran.

Abramis brama (Linnaeus, 1758)

Acanthobrama marmid Heckel, 1843
Acanthobrama microlepis (De Filippi, 1863)
*Acanthobrama persidis (Coad, 1981)
*Acanthobrama urmianus (Giinther, 1899)

*Alburnoides coadi Mousavi-Sabet, Vatandoust and Doadrio, 2015
*Alburnoides damghani Jouladeh Roudbar, Eagderi, Esmaeili, Coad and Bogutskaya, 2016
Alburnoides eichwaldii (De Filippi, 1863)

Alburnoides holciki Coad and Bogutskaya, 2012

*Alburnoides idignensis Bogutskaya and Coad, 2009

*Alburnoides namaki Bogutskaya and Coad, 2009

*Alburnoides nicolausi Bogutskaya and Coad, 2009

*Alburnoides parhami Mousavi-Sabet, Vatandoust and Doadrio, 2015
*Alburnoides petrubanarescui Bogutskaya and Coad, 2009

*Alburnoides ganati Coad and Bogutskaya, 2009

*Alburnoides samiii Mousavi-Sabet, Vatandoust and Doadrio, 2015
*Alburnoides tabarestanensis Mousavi-Sabet, AnvariFar and Azizi, 2015
*Alburnoides sp. Esfahan basin

*Alburnoides sp. Persis basin
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*Alburnus atropatenae Berg, 1925
Alburnus caeruleus Heckel, 1843
*Alburnus chalcoides (Giildenstadt, 1772)
*Alburnus doriae De Filippi, 1865
Alburnus filippii Kessler, 1877

Alburnus hohenackeri Kessler, 1877
Alburnus sellal Heckel, 1843

Alburnus taeniatus Kessler, 1874

* Alburnus ulanus Gunther, 1899

Ballerus sapa (Pallas, 1814)
Blicca bjoerkna (Linnaeus, 1758)

Chondrostoma cyri Kessler, 1877

*Chondrostoma esmaeilii Eagderi, Jouladeh-Roudbar, Birecikligil, Ci¢ek and Coad, 2017
*Chondrostoma orientale Bianco and Banarescu, 1982

Chondrostoma regium (Heckel, 1843)

Leucaspius delineatus (Heckel, 1843)

Leuciscus aspius (Linnaeus, 1758)
Leuciscus vorax (Heckel, 1843)

Pelecus cultratus (Linnaeus, 1758)

Rutilus kutum (Kamensky, 1901)
Rutilus lacustris (Pallas, 1814)

Scardinius erythrophthalmus (Linnaeus, 1758)

Squalius berak Heckel, 1843

Squalius latus Keyserling, 1861

Squalius lepidus Heckel, 1843

*Squalius namak Khaefi, Esmaeili, Sayyadzadeh, Geiger and Freyhof, 2016
Squalius turcicus De Filippi, 1865

Vimba persa (Pallas, 1814)

The following species have been recorded in water bodies shared with, or neighbouring,
Iran and eventually may be found in Iran.

In the Hari (= Tedzhen) River basin of Afghanistan and Turkmenistan and/or the
connected Karakum Canal of Turkmenistan:-



Aspiolucius esocinus (Kessler, 1874)
Capoetobrama kuschakewitschi (Kessler, 1872)

YKLy

Capoetobrama kuschakewitschi, after Berg (1948-1949).

In drainages of southern Turkmenistan:-

Alburnoides varentsovi Bogutskaya and Coad, 2009

19



Alburnoides varentsovi, after Bogutskaya and Coad (2009).
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Biodiversity

The minnow or leuciscid fauna of Iran comprises 45-47 native species in 14 genera (two putative
species not formally described hence the ranges here and below). For comparison, Turkey has
122 native species (Kuru et al., 2014; Cigek et al., 2015; Sungur Birecikligil et al., 2017; Cicek
et al., 2020), Afghanistan has 9 native species (Coad, 2014), Iraq has 8 native species (Coad,
2010; Catalog of Fishes, downloaded 27 September 2018), the Arabian Peninsula has 1 native
species (Freyhof ef al., 2020), and Pakistan has none (Mirza, 2003).

Minnows comprise about 19% of the freshwater ichthyofauna of Iran while carps
comprise about 24% (Esmaeili et al., 2017; Catalog of Fishes, downloaded 27 September 2018).
New species are likely to be found and will be endemics, with a restricted distribution that
enhances the biodiversity of a particular drainage basin or ecoregion but has a restricted utility in
comparing basins zoogeographically on presence-absence data, unless their genetic relationships
also become known.

There are 19-21 species endemic to Iran (42.2-44.6% of the minnows) (see Checklist
above). Endemics in the Caspian Sea and Tigris River basins may eventually be found in
adjacent countries (see below).

The most diverse genera are Alburnoides (12-14) and Alburnus (9) or 44.7-48.9% of the
fauna. All other genera have five or less species and seven genera are monotypic. No genus is
endemic to Iran.

Recent studies have increased the number of minnow species known from Iran. In the
100 years of the twentieth century (1900-1999) only 6 nominal species/subspecies of Leuciscidae
were described from Iran while in the first 20 years of the twenty-first century (2000-2019) 15
species were described, 11 of these being in the genus Alburnoides.

Pourshabanan et al. (2021) assessed the biodiversity of leuciscids in the Caspian Sea
basin of Iran using molecular methods and noted that the presence of Ballerus sapa and Pelecus
cultratus needs confirmation.

Biodiversity by drainage basins and ecoregions are summarised below.

1) Native species distribution by drainage basins (number of species in parentheses; endemics
indicated by * - endemics are by basin which may extend beyond Iran):-
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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 (#) marks
species requiring confirmation of this distribution.

a) Exorheic basins

Hormuz (2): Acanthobrama persidis, Alburnus sellal.

Makran (0): None.

Persis (former Gulf) (4, 1 endemic): Acanthobrama persidis, *Alburnoides sp., Alburnus sellal,
Chondrostoma regium.

Tigris River (11, 3 endemic): Acanthobrama marmid, *Alburnoides idignensis, * Alburnoides
nicolausi, Alburnus caeruleus, Alburnus doriae, Alburnus sellal, * Chondrostoma
esmaeilii, Chondrostoma regium, Leuciscus vorax, Squalius berak, Squalius lepidus.

b) Endorheic basins

Bejestan (0): None.
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Caspian Sea (20, 12 endemics): Abramis brama, *Acanthobrama microlepis, * Alburnoides
eichwaldii, *Alburnoides parhami, * Alburnoides samiii, * Alburnoides tabarestanensis,
*Alburnus chalcoides, * Alburnus filippii, * Alburnus hohenackeri, Ballerus sapa, Blicca
bjoerkna, *Chondrostoma cyri, Leucaspius delineatus, Leuciscus aspius, Pelecus
cultratus, *Rutilus kutum, Rutilus lacustris, Scardinius erythrophthalmus, *Squalius
turcicus, *Vimba persa.

Dasht-e Kavir (3, 2 endemics): *Alburnoides coadi, *Alburnoides damghani, Squalius namatk.
Dasht-e Lut (0): None.

Esfahan (4, 1 endemic): *4lburnoides sp., Alburnus doriae, #Alburnus sellal, Chondrostoma
regium.

Hamun-e Mashkid (0): None.

Hamun-e Jaz Murian (0): None.

Hari River (3): Alburnoides holciki, Alburnus taeniatus, Squalius latus.
Kerman-Na’in (0): None.

Kor River (4, 1 endemic): Acanthobrama persidis, Alburnoides qanati, Alburnus sellal,
*Chondrostoma orientale.

Lake Mabharlu (2): Acanthobrama persidis, Alburnus sellal.

Lake Urmia (4, 3 endemics): *Acanthobrama urmianus, * Alburnoides petrubanarescui,
*Alburnus ulanus, Squalius turcicus.

Namak Lake (3, 1 endemic): *A/burnoides namaki, Alburnus doriae, Squalius namak.
Sirjan (1): Alburnoides qanati.
Sistan (0): None.

Thirteeen of nineteen basins have 3 or fewer species (and 7 of these have none) and these are all
eastern basins, remote from the distribution of the family Leuciscidae. Two 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) and Iranian endemics (10), a result of its long history of connection
and isolation from basins to the west where leuciscids predominate, to its large size and also its
diverse habitats. The Tigris River basin, also with its large size, diverse habitats and long
speciation history has the second most diversity and number of endemics (3 of 11 species).
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2) Native species distribution in drainage basins (unconfirmed distributions above included and
indicated by a question mark):-

Abramis brama: Caspian Sea.

Acanthobrama marmid: Tigris River.

Acanthobrama microlepis: Caspian Sea.

Acanthobrama persidis: Hormuz, Kor River, Lake Maharlu, Persis.
Acanthobrama urmianus: Lake Urmia.

Alburnoides coadi: Dasht-e Kavir.
Alburnoides damghani: Dasht-e Kavir.
Alburnoides eichwaldii: Caspian Sea.
Alburnoides holciki: Hari River.
Alburnoides idignensis: Tigris River.
Alburnoides namaki: Namak Lake.
Alburnoides nicolausi: Tigris River
Alburnoides parhami: Caspian Sea.
Alburnoides petrubanarescui: Lake Urmia.
Alburnoides qanati: Kor River, Sirjan.
Alburnoides samiii: Caspian Sea.
Alburnoides tabarestanensis: Caspian Sea.
Alburnoides sp.: Esfahan basin.
Alburnoides sp.: Persis basin.

Alburnus atropatenae: Lake Urmia.

Alburnus caeruleus: Tigris River.

Alburnus chalcoides: Caspian Sea.

Alburnus doriae: Esfahan, Namak Lake, Tigris River.

Alburnus filippii: Caspian Sea.

Alburnus hohenackeri: Caspian Sea.

Alburnus sellal: #Esfahan, Hormuz, Kor River, Lake Maharlu, Persis, Tigris River.
Alburnus taeniatus: Hari River.

Alburnus ulanus: Lake Urmia.

Ballerus sapa: Caspian Sea.

Blicca bjoerkna: Caspian Sea.
Chondrostoma cyri: Caspian Sea.
Chondrostoma esmaeilii: Tigris River.
Chondrostoma orientale: Kor River.

Chondrostoma regium: Esfahan, Persis, Tigris River.

Leucaspius delineatus: Caspian Sea.
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Leuciscus aspius: Caspian Sea.
Leuciscus vorax: Tigris River.

Pelecus cultratus: Caspian Sea.

Rutilus kutum: Caspian Sea.
Rutilus lacustris: Caspian Sea.

Scardinius erythrophthalmus: Caspian Sea.

Squalius berak: Tigris River.

Squalius latus: Hari River.

Squalius lepidus: Tigris River.

Squalius namak: Dasht-e Kavir, Namak Lake.
Squalius turcicus: Caspian Sea, Lake Urmia.

Vimba persa: Caspian Sea.

The most widely distributed species in terms of basins is A/burnus sellal (6 basins), followed by
Acanthobrama persidis (4). Most species (40 or 85.1%) occur in a single basin with the 5
remaining species in 2-3 basins.

3) Ecoregions with native species content. See Abell et al. (2008) for descriptions of ecoregions.
Records for the ecoregion Caspian Marine (452) are for fish entering brackish water of the
nearshore Caspian Sea.

Ecoregions of Iran, after www.feow.org/ and Abell et al. (2008)
(note later versions show some minor boundary modifications).


http://www.feow.org/
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434, Kura-South Caspian: Abramis brama, Acanthobrama microlepis, Alburnoides eichwaldii,
Alburnoides samiii, Alburnoides tabarestanensis, Alburnus chalcoides, Alburnus filippii,
Alburnus hohenackeri, Ballerus sapa, Blicca bjoerkna, Chondrostoma cyri, Leucaspius
delineatus, Leuciscus aspius, Pelecus cultratus, Rutilus kutum, Rutilus lacustris,
Scardinius erythrophthalmus, Squalius turcicus, Vimba persa.

441, Lower Tigris and Euphrates: Acanthobrama marmid, Alburnoides idignensis, Alburnus
caeruleus, Alburnus sellal, Chondrostoma regium, Leuciscus vorax, Squalius berak,
Squalius lepidus.

442, Upper Tigris and Euphrates: Acanthobrama marmid, Acanthobrama persidis, Alburnoides
idignensis, Alburnoides nicolausi, Alburnoides qanati, Alburnoides sp., Alburnus
caeruleus, Alburnus doriae, Alburnus sellal, Chondrostoma esmaeilii, Chondrostoma

orientale, Chondrostoma regium, Leuciscus vorax, Squalius berak, Squalius lepidus.

445, Orumiyeh (= Urmia): Acanthobrama urmianus, Alburnoides petrubanarescui, Alburnus
ulanus.

446, Caspian Highlands: Acanthobrama microlepis, Alburnoides samiii, Alburnoides
tabarestanensis, Alburnus chalcoides, Alburnus filippii, Alburnus hohenackeri, Vimba
persa.

447, Namak: Alburnoides namaki, Alburnus doriae, Squalius namak.

448, Kavir and Lut Deserts: Alburnoides coadi, Alburnoides damghani, Alburnoides ganati,
Squalius namak.

449, Esfahan: Alburnoides sp., Alburnus doriae, Alburnus sellal, Chondrostoma regium.

450, Turan Plain: Abramis brama, Alburnoides parhami, Alburnoides tabarestanensis, Alburnus
chalcoides, Alburnus hohenackeri, Blicca bjoerkna, Leuciscus aspius, Rutilus kutum,
Rutilus lacustris, Squalius turcicus, Vimba persa.

451, Northern Hormuz Drainages: Acanthobrama persidis.

452, Caspian Marine: Abramis brama, Alburnus chalcoides, Alburnus filippii, Alburnus
hohenackeri, Ballerus sapa, Blicca bjoerkna, Leuciscus aspius, Pelecus cultratus, Rutilus
kutum, Rutilus lacustris, Vimba persa.

631, Upper Amu Darya: Alburnoides holciki, Alburnus taeniatus, Squalius latus.

701, Baluchistan: None.

702, Helmand-Sistan: None.



27

The ecoregion with the most species is the Kura-South Caspian with 19 species (40.4% of all
species) followed by the Upper Tigris and Euphrates with 15 species (31.9%), Caspian Marine
with 11 species (23.4%) and Turan Plain with 11 species (23.4%). 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. Two of the 14 ecoregions have no leuciscids, being in
the most eastern and southeastern parts of the country.

4) Native species distribution in ecoregions, presented in numerical order as above:-
Abramis brama: Kura-South Caspian, Turan Plain, Caspian Marine.

Acanthobrama marmid: Lower Tigris and Euphrates, Upper Tigris and Euphrates.
Acanthobrama microlepis: Kura-South Caspian, Caspian Highlands.
Acanthobrama persidis: Upper Tigris and Euphrates, Northern Hormuz Drainages.
Acanthobrama urmianus: Orumiyeh (= Urmia).

Alburnoides coadi: Kavir and Lut Deserts.

Alburnoides damghani: Kavir and Lut Deserts.

Alburnoides eichwaldii: Kura-South Caspian.

Alburnoides holciki: Upper Amu Darya.

Alburnoides idignensis: Lower Tigris and Euphrates, Upper Tigris and Euphrates.
Alburnoides namaki: Namak.

Alburnoides nicolausi: Upper Tigris and Euphrates.

Alburnoides parhami: Turan Plain.

Alburnoides petrubanarescui: Orumiyeh (= Urmia).

Alburnoides qanati: Upper Tigris and Euphrates, Kavir and Lut Deserts.
Alburnoides samiii: Kura-South Caspian, Caspian Highlands.

Alburnoides sp.: Esfahan.

Alburnoides sp.: Upper Tigris and Euphrates.

Alburnoides tabarestanensis: Kura-South Caspian, Caspian Highlands, Turan Plain.

Alburnus atropatenae: Orumiyeh (= Urmia).

Alburnus caeruleus: Lower Tigris and Euphrates, Upper Tigris and Euphrates.

Alburnus chalcoides: Kura-South Caspian, Caspian Highlands, Turan Plain, Caspian Marine.

Alburnus doriae: Upper Tigris and Euphrates, Namak, Esfahan.

Alburnus filippii: Kura-South Caspian, Caspian Highlands, Caspian Marine.

Alburnus hohenackeri: Kura-South Caspian, Caspian Highlands, Turan Plain, Caspian Marine.

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

Alburnus taeniatus: Upper Amu Darya.

Alburnus ulanus: Orumiyeh (= Urmia).

Ballerus sapa: Kura-South Caspian, Caspian Marine.

Blicca bjoerkna: Kura-South Caspian, Turan Plain, Caspian Marine.
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Chondrostoma cyri: Kura-South Caspian.

Chondrostoma esmaeilii: Upper Tigris and Euphrates.

Chondrostoma orientale: Upper Tigris and Euphrates.

Chondrostoma regium: Lower Tigris and Euphrates, Upper Tigris and Euphrates, Esfahan.

Leucaspius delineatus: Kura-South Caspian.

Leuciscus aspius: Kura-South Caspian, Turan Plain, Caspian Marine.
Leuciscus vorax: Lower Tigris and Euphrates, Upper Tigris and Euphrates.

Pelecus cultratus: Kura-South Caspian, Caspian Marine.

Rutilus kutum: Kura-South Caspian, Turan Plain, Caspian Marine.
Rutilus lacustris: Kura-South Caspian, Turan Plain, Caspian Marine.

Scardinius erythrophthalmus: Kura-South Caspian.

Squalius berak: Lower Tigris and Euphrates, Upper Tigris and Euphrates.
Squalius latus: Upper Amu Darya.

Squalius lepidus: Lower Tigris and Euphrates, Upper Tigris and Euphrates.
Squalius namak: Namak, Kavir and Lut Deserts.

Squalius turcicus: Kura-South Caspian, Caspian Highlands, Turan Plain.

Vimba persa: Kura-South Caspian, Caspian Highlands, Turan Plain, Caspian Marine.

The species are found in one to four ecoregions. Species in three or four ecoregions (29.8%) are
those associated with the Caspian Sea in northern Iran and Tigris River and adjacent areas in
southwestern Iran, areas of diverse habitat. Twenty species are found in a single ecoregion
(42.6%), 13 in two ecoregions (27.7%), ten in three ecoregions (21.3%) and four in four
ecoregions (8.5%).

OO

The following summarises 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 Acheilognathidae (Rhodeus), Cyprinidae, Danionidae (Barilius, Cabdio),
Gobionidae (Gobio, Romanogobio), Leuciscidae and Tincidae (7inca).

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 (#)
marks species requiring confirmation of this distribution.

a) Exorheic basins
Hormuz (14, 2 endemics): Acanthobrama persidis, Alburnus sellal, Arabibarbus grypus, Barbus

lacerta, * Capoeta anamisensis, Capoeta mandica, Capoeta saadii, Carasobarbus luteus,
Cyprinion milesi, Cyprinion watsoni, *Garra sp., Garra persica, Garra rufa,



29

Luciobarbus barbulus.

Makran (8, 1 endemic): Cabdio morar, Cyprinion milesi, Cyprinion watsoni, Garra nudiventris,
Garra persica, *Garra roseae, Garra rossica, Tarigilabeo diplochilus.

Persis (former Gulf) (23, 2 endemic): Acanthobrama persidis, *Alburnoides sp., Alburnus sellal,
Arabibarbus grypus, Barilius mesopotamicus, Barbus lacerta, * Capoeta ferdowsii,
Capoeta macrolepis, Capoeta mandica, Capoeta saadii, Capoeta trutta, Carasobarbus
luteus, Carasobarbus sublimus, Chondrostoma regium, Cyprinion kais, Cyprinion
macrostomus, Cyprinion tenuiradius, Garra mondica, Garra rufa, Luciobarbus barbulus,
Luciobarbus esocinus, Luciobarbus kersin, Mesopotamichthys sharpeyi.

Tigris River (40, 16 endemic): Acanthobrama marmid, *Alburnoides idignensis, * Alburnoides
nicolausi, Alburnus caeruleus, Alburnus doriae, Alburnus sellal, Arabibarbus grypus,
*Barbus karunensis, Barbus lacerta, Barilius mesopotamicus, *Capoeta coadi, Capoeta
macrolepis, Capoeta mandica, * Capoeta pyragyi, * Capoeta shajariani, Capoeta trutta,
Capoeta umbla, * Carasobarbus kosswigi, Carasobarbus luteus, * Carasobarbus
sublimus, * Chondrostoma esmaeilii, Chondrostoma regium, Cyprinion kais, Cyprinion
macrostomus, *Garra amirhosseini, Garra gymnothorax, * Garra lorestanensis, Garra
rufa, *Garra tashanensis, *Garra typhlops, * Garra variabilis, Leuciscus vorax,
Luciobarbus barbulus, Luciobarbus esocinus, Luciobarbus kersin, * Luciobarbus
subquincunciatus, * Luciobarbus xanthopterus, Mesopotamichthys sharpeyi, Squalius
berak, Squalius lepidus.

b) Endorheic basins
Bejestan (3): Capoeta fusca, Cyprinion watsoni, Garra rossica.

Caspian Sea (31, 16 endemics): Abramis brama, *Acanthobrama microlepis, * Alburnoides
eichwaldii, * Alburnoides parhami, * Alburnoides samiii, * Alburnoides tabarestanensis,
*Alburnus chalcoides, *Alburnus filippii, * Alburnus hohenackeri, Ballerus sapa, Barbus
cyri, Blicca bjoerkna, Capoeta capoeta, * Capoeta kaput, *Capoeta razii, *Chondrostoma
cyri, Cyprinus carpio, Leucaspius delineatus, Leuciscus aspius, * Luciobarbus capito,
*Luciobarbus caspius, Luciobarbus mursa, Pelecus cultratus, Rhodeus amarus (under
description as a distinct species), Romanogobio macropterus, * Rutilus kutum, Rutilus
lacustris, Scardinius erythrophthalmus, *Squalius turcicus, Tinca tinca, * Vimba persa.

Dasht-e Kavir (9, 2 endemics): *4lburnoides coadi, * Alburnoides damghani, Barbus miliaris,
Capoeta aculeata, Capoeta buhsei, Capoeta fusca, Capoeta razii, Schizothorax pelzami,
Squalius namak.

Dasht-e Lut (5): Capoeta fusca, Capoeta saadii, Cyprinion watsoni, Garra nudiventris, Garra
rossica.

Esfahan (7, 2 endemics): *Alburnoides sp., Alburnus doriae, #4lburnus sellal, Barbus lacerta,
Capoeta coadi, * Capoeta gracilis, Chondrostoma regium.
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Hamun-e Mashkid (6): Bangana dero, Cabdio morar, #Cyprinion milesi, Cyprinion watsoni,
Garra rossica, Tarigilabeo diplochilus.

Hamun-e Jaz Murian (5): #Capoeta saadii, Cyprinion milesi, Cyprinion watsoni, Garra persica,
Garra rossica.

Hari River (11, 1 endemic): Alburnoides holciki, Alburnus taeniatus, Capoeta fusca, * Capoeta
heratensis, Cyprinus carpio, Garra rossica, Gobio nigrescens, Luciobarbus
conocephalus, Schizothorax intermedius, Schizothorax pelzami, Squalius latus.

Kerman-Na’in (5): Capoeta buhsei, #Capoeta macrolepis, Capoeta saadii, Cyprinion watsoni,
#Garra persica.

Kor River (9, 1 endemic): Acanthobrama persidis, Alburnoides qanati, Alburnus sellal, Capoeta
macrolepis, Capoeta saadii, #Carasobarbus luteus, * Chondrostoma orientale, Garra
rufa, Luciobarbus barbulus.

Lake Maharlu (7): Acanthobrama persidis, Alburnus sellal, Barbus lacerta, Capoeta saadii,
Carasobarbus luteus, Cyprinion tenuiradius, Garra rufa.

i ics): *Acanthobrama urmianus urnoides petrubanarescui
Lake Urmia (9, 4 endemics): *Acanthob , *Alb d trub ,
*Alburnus ulanus, Barbus cyri, * Barbus urmianus, Capoeta capoeta, Luciobarbus
mursa, Romanogobio persus, Squalius turcicus.

Namak Lake (6, 1 endemic): *A4lburnoides namaki, Alburnus doriae, Barbus miliaris, Capoeta
aculeata, Capoeta buhsei, Squalius namatk.

Sirjan (4): Alburnoides qanati, #Capoeta buhsei, Capoeta saadii, Cyprinion watsoni.

Sistan (10, 3 endemic): Capoeta fusca, Cyprinion watsoni, Garra nudiventris, #Garra persica,
Garra rossica, *Schizocypris altidorsalis, Schizopygopsis stolickai, Schizothorax
intermedius, *Schizothorax zarudnyi, * Tarigilabeo adiscus.

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

434, Kura-South Caspian: Abramis brama, Acanthobrama microlepis, Alburnoides eichwaldii,
Alburnoides samiii, Alburnoides tabarestanensis, Alburnus chalcoides, Alburnus filippii,
Alburnus hohenackeri, Ballerus sapa, Barbus cyri, Blicca bjoerkna, Capoeta capoeta,
Capoeta kaput, Capoeta razii, Chondrostoma cyri, Cyprinus carpio, Leucaspius
delineatus, Leuciscus aspius, Luciobarbus capito, Luciobarbus caspius, Luciobarbus
mursa, Pelecus cultratus, Rhodeus amarus (under description as a distinct species),
Romanogobio macropterus, Rutilus kutum, Rutilus lacustris, Scardinius
erythrophthalmus, Squalius turcicus, Tinca tinca, Vimba persa
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441, Lower Tigris and Euphrates: Acanthobrama marmid, Alburnoides idignensis, Alburnus
caeruleus, Alburnus sellal, Arabibarbus grypus, Barbus lacerta, Barilius mesopotamicus,
Capoeta macrolepis, Capoeta pyragyi, Capoeta shajariani, Capoeta trutta, Capoeta
umbla, Carasobarbus kosswigi, Carasobarbus luteus, Chondrostoma regium, Cyprinion
kais, Cyprinion macrostomus, Garra amirhosseini, Garra gymnothorax, Garra rufa,
Garra variabilis, Leuciscus vorax, Luciobarbus barbulus, Luciobarbus esocinus,
Luciobarbus kersin, Luciobarbus subquincunciatus, Luciobarbus xanthopterus,
Mesopotamichthys sharpeyi, Squalius berak, Squalius lepidus.

442, Upper Tigris and Euphrates: Acanthobrama marmid, Acanthobrama persidis, Alburnoides
idignensis, Alburnoides nicolausi, Alburnoides qanati, Alburnoides sp., Alburnus
caeruleus, Alburnus doriae, Alburnus sellal, Arabibarbus grypus, Barbus karunensis,
Barbus lacerta, Barilius mesopotamicus, Capoeta coadi, Capoeta ferdowsii, Capoeta
macrolepis, Capoeta mandica, Capoeta pyragyi, Capoeta saadii, Capoeta shajariani,
Capoeta trutta, Capoeta umbla, Carasobarbus kosswigi, Carasobarbus luteus,
Carasobarbus sublimus, Chondrostoma esmaeilii, Chondrostoma orientale,
Chondrostoma regium, Cyprinion kais, Cyprinion macrostomus, Cyprinion tenuiradius,
Garra gymnothorax, Garra lorestanensis, Garra mondica, Garra rufa, Garra
tashanensis, Garra typhlops, Garra variabilis, Leuciscus vorax, Luciobarbus barbulus,
Luciobarbus esocinus, Luciobarbus kersin, Luciobarbus subquincunciatus, Luciobarbus
xanthopterus, Mesopotamichthys sharpeyi, Squalius berak, Squalius lepidus.

445, Orumiyeh (= Urmia): Acanthobrama urmianus, Alburnoides petrubanarescui, Alburnus
ulanus, Barbus cyri, Barbus urmianus, Capoeta capoeta, Luciobarbus mursa,
Romanogobio persus.

446, Caspian Highlands: Acanthobrama microlepis, Alburnoides samiii, Alburnoides
tabarestanensis, Alburnus chalcoides, Alburnus filippii, Alburnus hohenackeri, Barbus
cyri, Capoeta razii, Luciobarbus capito, Luciobarbus mursa, Vimba persa.

447, Namak: Alburnoides namaki, Alburnus doriae, Barbus miliaris, Capoeta aculeata, Capoeta
buhsei, Squalius namak.

448, Kavir and Lut Deserts: Alburnoides coadi, Alburnoides damghani, Alburnoides qanati,
Barbus miliaris, Capoeta aculeata, Capoeta buhsei, Capoeta fusca, Capoeta macrolepis,
Capoeta razii, Capoeta saadii, Cyprinion watsoni, Garra nudiventris, Garra persica,
Garra rossica, Schizothorax pelzami, Squalius namak.

449, Esfahan: Alburnoides sp., Alburnus doriae, Alburnus sellal, Barbus lacerta, Capoeta coadi,
Capoeta gracilis, Chondrostoma regium.

450, Turan Plain: Abramis brama, Alburnoides parhami, Alburnoides tabarestanensis, Alburnus
chalcoides, Alburnus hohenackeri, Blicca bjoerkna, Barbus cyri, Capoeta razii, Cyprinus
carpio, Leuciscus aspius, Luciobarbus capito, Luciobarbus caspius, Luciobarbus mursa,
Rhodeus amarus (under description as a distinct species), Rutilus kutum, Rutilus lacustris,
Squalius turcicus, Tinca tinca, Vimba persa.



32

451, Northern Hormuz Drainages: Acanthobrama persidis, Capoeta anamisensis, Capoeta
mandica, Capoeta saadii, Cyprinion milesi, Cyprinion watsoni, Garra persica, Garra
rufa, Garra sp.

452, Caspian Marine: Abramis brama, Alburnus chalcoides, Alburnus filippii, Alburnus
hohenackeri, Ballerus sapa, Blicca bjoerkna, Cyprinus carpio, Leuciscus aspius,
Luciobarbus capito, Luciobarbus caspius, Luciobarbus mursa, Pelecus cultratus, Rutilus
kutum, Rutilus lacustris, Vimba persa.

631, Upper Amu Darya: Alburnoides holciki, Alburnus taeniatus, Capoeta fusca, Capoeta
heratensis, Cyprinus carpio, Garra rossica, Gobio nigrescens, Luciobarbus
conocephalus, Schizothorax intermedius, Schizothorax pelzami, Squalius latus.

701, Baluchistan: Bangana dero, Cabdio morar, Capoeta saadii, Cyprinion milesi, Cyprinion
watsoni, Garra nudiventris, Garra persica, Garra roseae, Garra rossica, Tarigilabeo
diplochilus.

702, Helmand-Sistan: Capoeta fusca, Cyprinion watsoni, Garra nudiventris, Garra persica,
Garra rossica, Schizocypris altidorsalis, Schizopygopsis stolickai, Schizothorax
intermedius, Schizothorax zarudnyi, Tariqilabeo adiscus.
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Species Accounts
Introduction

The leuciscids or minnows are found in North America, North Africa, Europe and northern Asia
and are absent in southern or sub-Saharan Africa and southern Asia. There are about 674 species
(Catalog of Fishes, downloaded 31 January 2019).

The relationships of this family are given Volume I. The family is defined by molecular
characters and by some morphological characters in combination and with exceptions between
genera and across families. Generally, minnows in Iran lack barbels and fin spines and fin
denticles, lips are not fleshy, mouths are not arched with a horny lower lip nor do they have a
ventral adhesive disc on the chin, they have a short dorsal fin (often 8 dorsal fin branched rays),
the anal fin can be short or long (7-44 branched rays), scales are small to large, enlarged scales
around the vent and anal fin are not present, a ventral scaleless keel may be present (e.g.,
Alburnus), they are often relatively small in size (under 10.0 cm total length in Al/burnoides
spp.), pharyngeal teeth are in one or two rows (usually two rows with common formulae being
2,5-4,2 or 2,5-5,2, and polyploidy is not present. Bogutskaya (1991) gave additional, osteological
characters although the limits of leuciscines (or Leuciscidae) have changed since that work.

Recent major changes in taxonomy involving species found in Iran include the synonymy
of such genera as Acanthalburnus with Acanthobrama and Aspius with Leuciscus. Members of
the genus Squalius were formerly in the genus Leuciscus. Readers consulting older literature
should be aware that species may appear under these older genera. Species biology discussed in
this text may well appear under the more recent name, not the older one that appears in the
literature source.

Saadati (1977) recorded a Pseudophoxinus species from Kermanshah, Bid Sorkh River
between Sahneh and Kangavar in the Gamasiab River basin (ca. 34°23°N, ca. 47°52°E) but this
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 are the same as in carps and are
shared with other cyprinoids (see Cyprinidae, Volume I). This general treatment of cyprinoids is
not repeated here.
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Genus Abramis
Cuvier, 1816

The bream genus comprises a single species found in Europe, Asia Minor and the Caspian and
Aral Sea basins. Ballerus sapa was once included in this genus as were species in the genera
Blicca and Vimba (q.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, pharyngeal teeth in one row, compressed and with a groove on the grinding
surface, dorsal fin short and spineless, anal fin very long, and lateral line decurved.

Durand et al. (2002a, 2002b) studying cytochrome b data concluded that this genus is not
monophyletic since A. ballerus and A. sapa (= Ballerus sapa) are placed basal to a group of
species including A. brama, Blicca bjoerkna, Vimba species, Acanthalburnus (= Acanthobrama)
microlepis and Acanthobrama. Perea et al. (2010) found this genus to be distinct and part of a
lineage also including the genera Acanthobrama, Acanthalburnus (= Acanthobrama), Ballerus,
Blicca, Mirogrex (of the Levant) and Vimba together with Petroleuciscus (= Acanthobrama)
persidis. This genus is recognised here as distinct from the related genera Ballerus, Blicca and
Vimba after Bogutskaya and Naseka (2004) and Kottelat and Freyhof (2007) although Parin et
al. (2014) disagreed with this interpretation.

Abramis brama
(Linnaeus, 1758)

Abramis brama
S. Laurie-Bourque @ Canadian Museum of Nature.



Abramis brama fry, 9.2 mm, 14 days, Russia, Volga River delta, after Kazanskii (1915).

Abramis brama, pharyngeal teeth,
after Seeley (1888).

Abramis brama, Gilan, Anzali Shore, June 2012, Keyvan Abbasi.
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Abramis brama, aquarium fish
(Carp bream1, CCO, image rotated and background cleaned, Mikova Natalia (sic)).
Common names. Sim or seam (= silver), mahi-ye sim (= silver fish).

[Capag, chakag, chapakh or chipakh, all in Azerbaijan; gundogar tarany (topi) in
Turkmenian; Capak balig1, tahta baligi in Turkish (Cigek et al., 2020); vostochnyi leshch or
Oriental bream in Russian; common, bronze, carp or eastern bream; sea bream from Bozorgnia et
al. (2016)].

Systematics. Cyprinus Brama was originally described from Sweden. A syntype of
Cyprinus brama is in the Natural History Museum, London as a skin under BM(NH)
1853.11.12:147 (Eschmeyer et al., 1996).

Abramis brama orientalis Berg, 1949 is reported for the Caspian Sea (Lake Yashkan in
Uzboi) and Aral Sea (Aral Sea at Muinak (not Muinsak as in the Catalog of Fishes, downloaded
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 seismosensory canals for
samples taken over a wide range of this species identified eight population groups but did not
recognise subspecies. Some earlier works also indicated that no subspecies exist (see
Reshetnikov et al., 1997).

Abramis brama orientalis, after Abdurakhmanov (1962).
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Abramis brama bergi Grib and Vernidub, 1935 (objectively invalid; preoccupied by
Abramis sapa bergi Belyaeff, 1930 according to Eschmeyer et al. (1996) and Catalog of Fishes
(downloaded 15 November 2015)) was originally described from the Aral Sea at Muinak and
Lake Yashkan in the Uzboi Valley of Turkmenistan, the latter north of the Iranian border (Berg,
1948-1949). It was replaced by Abramis brama orientalis.

Caspian material reportedly has more gill rakers, fewer vertebrae and fewer scales than
the type subspecies from the Baltic Sea basin (Berg, 1948-1949) but further study over the whole
range of the species is needed to clarify the situation, analyzing for clines, and specific
distinctions. The Iranian populations are referred to the type subspecies for the moment. A
molecular study would be apposite.

Khara (2006) and Khara et al. (2007, 2007, 2008) compared fish from the Anzali
Wetland and the Caspian Sea, the Caspian Sea and Aras Dam, and Azerbaijan Republic coast
fish and Aras Dam, meristically, morphometrically and genetically. Significant differences were
noted in particular for morphometric characters in the first comparison and morphometrically
and meristically in the second. These differences were attributed to differing habitats and
environmental conditions. Azerbaijan fish had more genetic diversity than Aras Dam fish and
were significantly different. Ghasemi ef al. (2007) used five microsatellite loci in comparing
Iranian and Azeri bream and found Iranian stocks had reduced genetic variability attributed to
inbreeding and genetic drift. Khara et al. (2009) compared fish from the Anzali Wetland and the
southern coast of the Caspian Sea in Iran and the southwest coast in Azerbaijan using mtDNA.
The greatest genetic diversity was found in Azerbaijan which was significantly different from the
Iranian samples, which were not themselves significantly different. Zeinab et al. (2015)
examined genetic polymorphism using seven microsatellite loci on the Chamkhaleh and 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 diversity. Hosseinnia et al. (2016) using the
same methods and localities came to the same conclusion.

Artificial hybrids with Rutilus frisii kutum (= R. kutum) and Rutilus rutilus (may involve
R. lacustris) have been bred in Iran (Annual Report, 1994-1995, Iranian Fisheries Research and
Training Organization, Tehran, pp. 39-40, 1996).

Key characters. The scaleless keel on the belly, deep body, high number of branched
rays in the anal fin (22-30), modally 9 dorsal fin branched rays, and uniserial pharyngeal teeth
are key characters.

Morphology. The body is very deep and compressed, being deepest at the dorsal fin
origin. A nuchal hump develops in larger fish and the head is set off from the predorsal profile.
The predorsal profile is convex with a strong dorsal ridge. The caudal peduncle is compressed
and is moderately deep. The rear of the eye is at the beginning of the anterior half of the head.
The snout is very rounded. The mouth is small, subterminal and oblique but highly protrusible
and extends back to the level of the 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. The caudal fin is
deeply forked with rounded tips. The 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
anal fin does not extend back to the caudal fin base. The pelvic fin is rounded and may almost
extend to, or reaches, the anal fin origin. The pectoral fin is rounded and may extend to the
pelvic fin origin or fall short.

Dorsal fin unbranched rays 3 and branched rays 8-10, usually 9, anal fin unbranched rays
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3 and branched rays 22-30, pectoral fin branched rays 16-17, and pelvic fin branched rays 8.
Lateral line scales 48-60. The lateral line is moderately decurved. Scales are regularly arranged,
sheathing the anal fin base. There is a pelvic axillary scale. Scale 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 with 2-4 protrusions. 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 anal fin is well-developed. Total gill rakers
number 18-30, are short, and reach the raker below when appressed. They are strongly
tuberculate on the inner surface. The pharyngeal tooth formula is modally 5-5, with variants of 6-
5(2.2-4.8%), 5-4 (2.2-4.4%) and 4-5 (8.6%) for collections from the Caspian and Aral seas
basins in former Soviet waters (Vasil’yeva 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 series of serrations. Total vertebrae number 38-47, usually 42-44 in the
Caspian populations (lower counts in literature may not include four Weberian vertebrae). The
gut is s-shaped with a small anterior loop. The chromosome number is 2n = 50-52 (Klinkhardt et
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 sub-metacentric and nine pairs of acrocentric chromosomes (Nahavandi et al.,
2001).

Bani et al. (2015) gave details of larval development. Vakili et al. (2020) described the
morphological characteristics of otoliths of fish from Fereydun Kenar.

Meristic values for Iranian specimens are:- dorsal fin branched rays 9(12) or 10(1), anal
fin branched rays 24(3), 25(3), 26(1), 27(4) or 28(2), pectoral fin branched rays 16(7) or 17(6),
pelvic fin branched rays 8(13), lateral line scales 49(2), 50(2), 51(3), 52(3), 54(1) or 55(2), total
gill rakers 23(3), 24(2), 25(6), 26(1) or 27(1), pharyngeal teeth 5-5(12), and total vertebrae
44(12) or 45(1).

Sexual dimorphism. Males bear tubercles on the head, body and fins. Scale tubercles
appear singly, in pairs or occasionally as three per 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 (1962) reported eye diameter, greatest body depth and
predorsal distance to be greater 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 semi-anadromous
form (Shikhshabekov, 1969). Overall 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
greyish-blue, the pectoral fins may be grey or colourless, or reddish, and pelvic fins are
colourless to reddish mesially and blackish distally. All fins except the pectorals have black tips.
Large fish are a dark olive-green on the back and bronze on the flanks and old fish may have all
fins black. The peritoneum is silvery to light brown in preserved fish.

Size. Attains 90.0 cm total length and 11.55 kg, possibly 1.0 m and 16.4 kg (Machacek
(1983-2012), downloaded 27 July 2012).

Distribution. Found from the British Isles across Europe north of the Pyrenees and Alps
eastwards to the Black, Caspian and Aral Sea basins although not in western Transcaucasia. In
Iran, this species is found in the Caspian Sea basin from the Astara to the Atrak rivers including
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the Aras, Babol, Behambar, Fereydun Kenar, Golshan, Gorgan, Haraz, Langarud, Pesikhan,
Polrud (= Pol-e Rud), Qareh Su, Rasteh, Sefid, Shah, Shalman, Sheikan and Talar rivers, the
Astara Talab, Gorgan Bay, the Anzali Talab and its shore, outlets and tributaries (such as the
Nahang and Pir Bazar rogas and Siah Darvishan River), the Amirkelayeh Wetland and the
Siahkeshim Protected Region, freshened areas of the Caspian Sea, Alagol Lake, and the Alagol,
Khoda Afarin and Aras dams (Kozhin, 1957; Hol¢ik and Olah, 1992; Riazi, 1996; Kiabi et al.,
1999; Nasrollahzadeh, 1999; Abbasi et al., 2007, 2017; Khara et al. 2007; Zareh Reshquoeeieh
et al., 2016; Babaei et al., 2017; Mazandarani et al., 2018, 2019). It is introduced to the Mahabad
River and Dam and the Shahr and Zarrineh rivers of the Lake Urmia basin (Mirhasheminasab
and Pazooki, 2003; Abbasi ef al., 2005; Ghasemi et al., 2015; Jouladeh-Roudbar et al., 2020).
Rasouli ef al. (2011) reported it from Marmisho Lake, west of Urmia.

This species is also recorded from the Karakum Canal and Kopetdag Reservoir in
Turkmenistan (Shakirova and Sukhanova, 1994; Sal’nikov, 1995) and may eventually reach
Iranian waters in the Hari River basin from the Tedzhen River where it has been reported by
Aliev et al. (1988).

Zoogeography. This species is part of a northern European and northern Southwest
Asian fauna. Its origins may lie in a Danubian or Sarmatian fauna.

Habitat. This species is found in rivers, streams, dams, lagoons, and brackish
environments. The bream prefers still water and is low in numbers even in rivers with weak
current. Abundant littoral vegetation and a very muddy bottom are favoured in lakes for
reproduction and feeding respectively. It retreats to deeper water in winter, forming schools
numbering in the many thousands, packed densely together (Muus and Dahlstrem, 1999). Berg
(1948-1949) gave details of biology in the Volga and North Caspian Sea and elsewhere and there
have been numerous studies since then not summarised here.

It was more numerous in the Anzali Talab along the Caspian coast of Iran (Naderi
Jolodar and Abdoli, 2004). This species can tolerate high temperatures of 33-34°C in southern
areas like Iran for a time but above 28°C growth rate decreases. Adults can live in a salinity of
12.9%o, perhaps 14%o, and eggs may be fertilised at a salinity of 10.2%0. However, preferred
levels are 2-4%o. Salinity and water level changes have significant effects on abundance in this
species. Population densities vary markedly in both fresh and brackish water populations.

Bream living in the Caspian Sea basin are semi-migratory. They feed in the brackish sea
but spawn and winter in the lower reaches and deltas of large rivers. A spring migration up rivers
begins with ice melt or warmer temperatures in the sea and after spawning the 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 Caspian, they are found at depths not exceeding 4-5 m but Knipovich (1921)
reported them at 14.6-16.5 m, possibly deeper, in the Iranian Caspian Sea.

There are spring and winter migrants in the southwestern Caspian including the Anzali
Talab (as “Bay of Murdab” from A. M. Shukolyukov in Berg, 1948-1949). The spring bream
have a longer snout, deeper head, lower body, lower dorsal and anal fins, and more scales. The
spring bream enter the talab for spawning only while the winter bream overwinters in bottom
pools. Changing conditions in the talab environment in the late 1980s and the 1990s may have
altered this migration. Riazi (1996) reported that this species migrates into the Siahkeshim
Protected Region of the Anzali Talab.

Age and growth. Most fish examined by Razivi et al. (1972) from commercial catches in
Iran were 3-6 years old, 25.6-39.8 cm long and weighed 249-950 g. Over a three-year 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 one-year-old fish comprised 20.3% and two-year-old fish 37.3%. The average length,
weight and age for 1998-1999 were 22.5 cm, 212.2 g and 2.4 years. The rate of 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 length-weight relationship was W = 0.2312L*’ and von Bertalanffy growth
parameters were L, = 45[1-exp-0.125(t 2.768)], and the instantaneous rate of total (Z), natural
(M) and fishing mortality (F) were 0.92 year™, 0.28 year' and 0.64 year™, respectively. The
exploitation rate (E) was 0.7. Biomass was calculated as 46.362 t and the maximum sustainable
yield was 14.99 t. Khara (2006) examined 120 fish from the Anzali Wetland and 90 fish from the
Caspian Sea and found bream were up to 5" years of age, while 110 Aras Dam bream reached 7"
years and 125 Azerbaijan bream 9" years.

The resident form in Dagestan was slightly inferior in length (2-3 cm), weight and age to
the semi-anadromous form (Shikhshabekov, 1969). In Dagestan, the resident form became
sexually mature at 3 years for females and 2 years for males at lengths of 23-26 cm and weights
0f 200-240 g while the semi-anadromous form matured at 4 years and a length of at least 25-28
cm and a weight of 250-300 g. In Uzbekistan females matured at 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 2-10 years with males often maturing a year earlier than females. Females predominate in the
older age groups.

Maximum age exceeds 32 years although in southern waters the maximum age does not
exceed 15 years. Semi-migratory bream of the Caspian Sea have a fast growth rate and a short
life cycle, reaching 37.5 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 action leaves evident bream
pits in soft mud, depressions about 10 cm across. In the northern Caspian Sea food items include
Cumacea, Corophiidae, the clams Adacna (69% by weight) and Monodacna, Tendipedidae (=
Chironomidae), Polychaeta, Gammaridae, Mysidae, and Oligochaeta. When overcrowded or in
turbid conditions, plankton may be eaten in addition to the normal foods (Muus and Dahlstrem,
1999). Large specimens may feed on small fishes. A specimen from the Langarud, Gilan, 158.6
mm standard length, CMNFI 1971-0343, contained chironomids.
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Gilan, Langarud at Kheshti Bridge (Kheshti (1), CC BY-SA 4.0, Elaheabed).

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 females on the
spawning ground by about three days and males outnumber females by about 3:1. Spawning
begins in the first half of April in shallow water and lasts until mid-May.

Bream entered the Kura River from December to February with a peak in January (Berg,
1959) and travelled some distance upriver. These fish had an average length of 31.1 cm and an
average weight of 633 g. Length and weight in Azerbaijan varied from 25.4 to 31.9 cm and 306
to 681 g. Fecundity in Dagestan reservoirs reached 191,000 eggs (Shikhshabekov, 1969), in
Uzbekistan reservoirs 772,000 eggs (Kamilov, 1994) and a maximum elsewhere of 941,000
yellowish eggs was reported. Bream spawn repeatedly with different partners and although most
bream spawn only once a year, multiple spawnings are known. Spawning occurs in masses over
a period of 2-3 days triggered by temperatures of 12-13°C or above. The commonest spawning
temperature for the species overall is 16-18°C. Spawning is 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 noise could be heard some distance away although the fish are
easily scared into deeper water by any noise like human voices. Males probably defended
territories, attracting females and scaring other males away. There could be up to 2.3 million
eggs per sq m however, suggesting that many fish spawned in the same area. Eggs were
deposited in quiet water, most commonly at depths of 20-80 cm, and they adhered to aquatic
plants or flooded land plants. Eggs were up to 1.9 mm in diameter.

Parasites and predators. Jalali and Molnar (1990a) recorded the monogenean
Dactylogyrus zandti from this species in the Sefid River. Sattari and Faramarzi (1997a, 1997b)
recorded Caryophyllaeus fimbriceps from 28% of bream in the Anzali Lagoon. Naem et al.
(2002) found the monogenean trematodes Dactylogyrus zandti and D. wonderi on the gills of this
species from the western branch of the Sefid River. Sattari et al. (2004, 2005) surveyed this
species in the Anzali Wetland, recording Raphidascaris acus larvae. Jalali et al. (2005)
summarised the occurrence of Gyrodactylus species in Iran and recorded G. elegans from fish in
the Sefid River. Masoumian et al. (2005) reported the protozoan parasites Ichthyophthirius
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multifilis and Trichodina perforata from this species in the Aras Dam in West Azarbayjan.
Masoumian (2007) reported on parasites from fishes in the Aras, Ghotor and Zangbar rivers in
West Azarbayjan including Diplozoon megan. Pazooki et al. (2007) recorded various parasites
from localities in West Azarbayjan Province, namely Ligula intestinalis, Digramma sp., Argulus
foliaceus and Caryophyllaeus laticeps. Sattari et al. (2007) recorded the cestode Caryophyllaeus
fimbriceps (but see Barcak et al. (2017) who indicated this needs confirmation), the digenean
Diplostomum spathaceum and the monogeneans Dactylogyrus extensus and Gyrodactylus sp. in
this species in the Anzali Wetland of the Caspian shore and also mentioned that the monogenean
Diplozoon sp. is also known from this species in the Iranian Caspian Sea. Barzegar et al. (2008)
recorded the digenean eye parasite Diplostomum spathaceum from this fish. Nezafat Rahimabadi
et al. (2008) recognised Trichodina sp., Gyrodactylus sp., Dactylogyrus sp., Diplostomum sp.
and Ligula intestinalis in fish from Aras Dam. Barzegar and Jalali (2009) reviewed crustacean
parasites in Iran and found Lernaea sp. on this species. Hayatbakhsh ez al. (2011) found the
following parasites from fish on the Anzali coast, Diplostomum spathaceum, Trichodina sp.,
Ligula intestinalis and Caryophyllaeus alticeps and provided data on prevalence, intensity and
abundance. Listeria contaminates fish from Urmia markets (Modaresi et al., 2011), this cyprinid
having the highest prevalence of seven fish and crustaceans examined. This bacterium could
cause serious disease in humans with a mortality rate at about 20%. Rasouli ef al. (2011) found
the crustacean Argulus foliaceus on fish from Marmisho Lake west of Urmia. Hayatbakhsh et al.
(2012, 2014) recorded Caryophyllaeus laticeps and Ligula intestinalis (cestodes), Diplostomum
spathaceum (platyhelminth) and 7richodina sp. (ciliophore), these infections reducing
haematocrit, mean cell volume and lymphocytes, and increasing white blood cells, mean cell
haemoglobin concentration and neutrophils. Ahmadiara et al. (2013) described the rate of
infection of the cestode Digramma interrupta in fish from the Aras Dam and Bandar-e Anzali.
Azadikhah ef al. (2013) found the cestode Ligula intestinalis had a high infection rate (mean
67.5%) in fish from the Aras Dam, noting that this parasite is major threat to natural and farmed
fish populations. Azizi et al. (2013, 2013) found the protozoans Trichodina sp., Chilodonella sp.,
Ichthyobodo sp. and Ichthyophthirius sp. and the monogeneans Gyrodactylus sp. and Diplozoon
paradoxus in fish from the Anzali Talab, with more parasites in the polluted area of the Pir Bazar
River. Rasouli (2013) found the digenean Diplostomum spathaceum in fish from Caspian
drainages in West Azarbayjan. This parasite causes secondary infections as the metacercariae
penetrate the skin and eye, lesions, appetite loss, blurry vision and reduced feeding. Bozorgnia et
al. (2016) showed infection of, and consequent anatomical changes in, gonads, liver and kidney
from Ligula intestinalis in fish caught at Babolsar, Mazandaran. Omidvar et al. (2017) examined
300 juveniles, produced at the Shahid Ansari Hatchery Center of Rasht, Gilan for introduction to
the Anzali Wetland, for metacercariae of the Diplostomum spathaceum eye parasite and found
the frequency of infection was 12.33%, the mean infection was 18.33 and the range rate was 1-4,
although no fish showed blurred eye lenses. Mazandarani et al. (2018) recorded the cestode
Ligula intestinalis from fish in the Alagol Lake and Gorgan River. Mazandarani et al. (2019)
found fish from Alagol Dam in Golestan had the abdominal parasites Anisakis simplex and
Eustrongylides excisus (nematodes) and Asymphyllodora tinca and Pronoprymna ventricosa
(trematodes). The nematodes are zoonotics and a health hazard for consumers. Moumeni et al.
(2020) also recorded the zoonotic Anisakis simplex from this fish in Iran.

The Caspian seal, Pusa caspica, is a predator on this species (Krylov, 1984). Various
predatory fishes take bream including Huso huso, Perca fluviatilis, Sander lucioperca (pike-
perch), Aspius (= Leuciscus) aspius and Silurus glanis (European catfish) but this is
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comparatively rare especially when bream exceed 20 cm in length. Birds such as grebes, herons,
divers and cormorants are also predators. Ashoori ef al. (2017a) recorded this species as an
occasional item in the diet of young black-crowned night herons (Nycticorax nycticorax)) in the
Anzali Wetland.

Economic importance. This species is an important food fish being both tasty and of
large size. In addition, it can live out of water for some time and thus remain fresh while being
transported to market. Khanipour (2016) described the production of fish protein concentrate
from Anzali Wetland catches, prepared as fish patties. Shoghi et al. (2021) replaced wheat flour
with bream fish powder in pasta and demonstrated decreased cooking time (13.30 min) and
increased cooking loss (8.2%) compared with the wheat flour control pasta. However, except for
the 20% level, all pasta protein samples were in the acceptable range (8 g/100 g) 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) gave catches for various fishing regions in Iran in the early twentieth
century. For the Anzali region from 1901-1902 to 1913-1914 the catch was 2,283 to 419,117
individuals, for the Sefid River region from 1908-1909 to 1917-1918 the catch was 17,195 to
474,200 individuals (rising steadily but falling in 1917-1918) with no fish reported in the years
1899-1900 to 1907-1908 and in 1918-1919, and in the Astrabad (= Gorgan) region from 1900-
1901 to 1912-1913 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 1968/69 varied from 0 to 29 tonnes
(Andersskog, 1970) and from 1963 to 1967 from 0.5 to 16.0 tonnes (with no reported catch in the
first three years) (RaLonde and Walczak, 1970b). The catch in the Bandar-e Anzali region from
1933/34 to 1961/62 varied between only 2 kg and over 1,394 t with some years reporting no
catches. Hol¢ik and Olah (1992) reported a catch of 34 kg in the Anzali Talab for 1990 and for
the period 1932-1964 catches ranged from none to 1,133.5 tonnes annually. The total catch of the
Northern Shilat (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 fish being caught
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 catch in the Anzali Talab was
important until the end of the 1940s but had virtually disappeared by the 1980s (Petr, 1987).
Abdolmalaki (2005) gave a total catch of 17 t for the 2000-2001 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 at 26.3 tons of which 15.4 tons was from beach seines; most fish
were immature and undersized (Abdolmalaki, 2006a). Khara (2006) cited a catch of 20 t from
the Gilan coast and Anzali Wetland.

In former Soviet waters of the Caspian Sea, the age composition in commercial catches
was 2-10 years, with the great majority being 3-5 years old. Trawls, seines, pound nets and gill
nets were used in the northern Caspian Sea to catch the bream with 60-70% being taken in
spring. Spawning and breeding farms were established in the former Soviet Union to rear young
fish. Catches in the Volga-Caspian and Ural regions has been as high as 344,900 centners, prior
to 1930, and in the Aral Sea in 1931 the catch was 115,200 centners.

The roe or eggs of this species have been implicated in poisoning (Halstead, 1967-1970;
Coad, 1979) and should be avoided (see under the cyprinid genus Schizothorax for more
information on egg poisoning). Fish should be carefully cleaned in the spawning season to
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remove the eggs and ensure against contamination of flesh. Severe cases of egg poisoning in
other species have resulted in death. Conversely, Adeli and Namdar (2015) mentioned the eggs
of this species as a caviar substitute.

Robins et al. (1991) listed this species as important to North Americans. Importance was
based on its use as food and in aquaculture.

Experimental studies. This species has been used in Iran for pollution studies, e.g., on
the toxicity and LCs of phenol and 1-naphthol (Shariati et al., 2004, 2005), being less vulnerable
than Rutilus kutum to these compounds. Babaei and Khodaprast (2016) and Babaei et al. (2017)
examined fish from the Amirkelayeh Wetland and found levels of cadmium, chromium, copper,
lead and zinc were within allowable standards in muscle tissue. Jaddi et al. (2016) found that the
pesticide diazinon in sublethal amounts in Iranian waters affected fingerling survival as indicated
by haematological parameters. Safahieh ez al. (2018) found the LCsy 96 h of the pesticide
diazinon was 7.316 mg/l, the maximum acceptable toxicant concentration was 0.073 mg/l, the
lowest observed concentration effect was 2.63 mg/l, and this species was more resistant than
others. Ettefaghdoost and Alaf Noveirian (2020a) measured the bio-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 River and found only arsenic, cadmium, lead and manganese were at levels
higher than approved standards.

Hashemi Kaverdi ef al. (2017) studied the effects of the using the herb silymarin derived
from the milkthistle plant (Silybum marianum) in the diet of fry on biochemical parameters of
the blood and the immune system, finding strengthening of both. Khomami (2017) studied the
effects of the dietary probiotic Pediococcus acidilactici on haematological parameters of fry
finding increased blood parameters related to red blood cells, disease resistance and improved
non-specific immune response. Shoghi ef al. (2019) replaced wheat flour with bream fish powder
in pasta making and found increased 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 provide protein enriched pasta.

Conservation. Ral.onde 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, 1993). A state supported stocking programme released about 70-80
million fingerlings into the Anzali Talab, all descended from a single pair mating eight years ago
(Bartley and Rana, 1998a, 1998b). These fish are intolerant of low oxygen and so perform poorly
under pond conditions. Stocks may be imported from Azerbaijan in the future (Rana and Bartley,
1998). The release of 70.46 million fry in the 1992-1993 to 1998-1999 period was not successful
in restoring the stocks in Iran. Stock depletion was attributed to improper fishing methods,
pollution, destruction of spawning grounds, presence of predatory Esox [ucius (northern pike)
and Silurus glanis (European catfish) in fry stocking areas, and lack of necessary arrangements
in regard to artificial spawning (Saiad Borani, 2001).

In 1992-1993 (an Iranian calendar year), 2.4 million fingerlings were released into the
Anzali Talab and nearby rivers, a 100% increase over the previous year (4bzeeyan, Tehran,
4(2):VI, 1993). Total production in government hatcheries for 1990 was 0.66 million fingerlings,
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, 1998a, 1998b). In 1999-
2000, 20 million juveniles were released (/ranian 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 bodies (Iranian Fisheries Research Organization Newsletter, 26:2, 2001). Illegal fishing
and non-standard nets threaten the stocks (4dnnual Report, 1995-1996, Iranian Fisheries
Research and Training Organization, Tehran, pp. 19-20, 1997). Billard and Cosson (2002) gave
an annual production of 15 million alevins. Omidvar et al. (2017) cited 20 million annual
production of young by government hatcheries.

Asgari et al. (2013) noted that 19 million fry (about 0.5 g) are released annually from the
Shahid Ansari Hatchery Centre, Gilan, mostly to the Anzali Wetland (4% salinity), but also to
the Sefid River (0.5%o), the Sefid estuary (8%o) and the Caspian Sea proper (12%o). They
experimented on mortality at these salinities and found it to be significantly lower at 4%o,
confirming the Anzali site to be best for release.

Mono- and polyculture of this species has been carried out in Iran (4Annual Bulletin 1993-
94, Iranian Fisheries Research and Training Organization, Tehran, pp. 77-78, 1995).
Polyculture comprised 70% Abramis brama, 20% silver carp (Hypophthalmichthys molitrix) and
10% grass carp (Ctenopharyngodon idella) and gave a greater yield than monoculture. From an
average initial weight of 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 one-year periods. Water temperatures were 9-33°C (Annual Report, 1994-1995,
Iranian Fisheries Research and Training Organization, Tehran, pp. 38-39, 1996; Danesh-e-
Khoshashi, 1997).

Ramin (1997a) detailed studies on the artificial breeding of this species in Iran, based on
38 brooders, with the goal of saving it from extinction. Gonadotropic hormone extracted from
the pituitary of the common carp was used to induce brooders. One or two doses at 5-6 mg/kg
body weight gave optimum stripping of eggs at 18°C. Fertilisation rate was 75-95% and hatching
rate was 75-85%. Incubation took nearly four days at 18-21°C. The grey, pink or yellow eggs
numbered 9,142-60,050 per spawner with a swelled diameter of 1.0-1.2 mm. The yolk sac was
absorbed after 72 hours and newly hatched larvae were 2.9-3.7 mm long. Koohilai et al. (2010a,
2010b) studied optimum doses of various hormones used to stimulate ovulation. Khara et al.
(2009) (see above) carried out their molecular study in order to determine sources for broodstock
to increase genetic diversity after losses from overfishing, pollution and loss of spawning
regions.

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

The subspecies has been proposed for inclusion in the Red Book of the U.S.S.R. which
forms the basis for measures to protect species (Pavlov et al., 1985). About 19-20% 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 apparently refers to the Caspian basin populations and even less to those of the
Iranian shore. Nevertheless, this work gave a general overview of biology and general comments
above are based on it.
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Iranian material:- CMNFI 1970-0542, 4, 75.4-173.7 mm standard length, Gilan, Old
Sefid River estuary (37°23'N, 50°11'E); CMNFI 1970-0543A, 1, 70.0 mm standard length,
Gilan, Caspian Sea at Hasan Kiadeh (37°24'N, 49°58'E); CMNFI 1970-0553, 3, not kept, Gilan,
Sowsar Roga River (37°27'N, 49°30'E); CMNFI 1970-0587, 143, not kept, Mazandaran, Babol
River at Babol Sar (36°43'N, 52°39'E); CMNFI 1971-0343, 1, 158.6 mm standard length, Gilan,
Langarud at Chamkhaleh (37°13'N, 50°16'E); CMNFI 1979-0689, 1, not kept, Gilan, Sefid River
at Hasan Kiadeh (37°24'N, 49°58'E); CMNFI 1980-0127, 3, 166.1-170.1 mm standard length,
Gilan, Caspian Sea near Hasan Kiadeh (37°24'N, 49°58'E); CMNFI 1980-0136, 1, not kept,
Mazandaran, Fereydun Kenar River estuary (36°41'N, 52°29'E); CMNFI 1980-0139, 1, not kept,
Gilan, Golshan River (37°26'N, 49°40'E); CMNFI 1980-0140, 12, not kept, Gilan, Astara Talab
close to sea (ca. 38°26'N, ca. 48°53'E); CMNFI 1980-0142, 1, 160.6 mm standard length, Gilan,
Nahang Roga River (37°28'N, 49°28'E); CMNFI 1980-0906, 3, 105.6-176.0 mm standard length,
Iran, Caspian Sea basin (no other locality data).

Genus Acanthobrama
Heckel, 1843

This genus comprises 13 species endemic to Southwest Asia with four found in Iran (Goren et
al., 1973; Krupp, 1985¢; Perea et al., 2010).

Howes (1981) placed Acanthobrama Heckel, 1843 in the genus Rutilus Rafinesque, 1820
on osteological grounds but most other authors have retained Acanthobrama as a distinct genus
(Coad, 1984; Krupp, 1985c; Eschmeyer, 1990; Banarescu, 1992b) based on the scale, keel and
anal fin characters listed below. Berg (1948-1949) characterised the genus Acanthalburnus Berg,
1916 with two species (microlepis and urmianus) as similar to Alburnoides but with the last
dorsal fin unbranched ray thickened into a spine which is strong basally but becomes thinner and
flexible on about the last third of the ray length. Durand et al. (2002a, 2002b) included
Acanthalburnus in the Abramis clade based on cytochrome b data while Perea ef al. (2010) using
mitochondrial and nuclear DNA proposed synonymy of Acanthalburnus with Acanthobrama as
followed here.

The genus Trachibrama Heckel, 1843 is a lapsus (Krupp and Schneider, 1989).

Acanthobrama is characterised by a compressed, deep body of small to moderate size, no
barbels, mouth terminal or inferior, relatively 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, spine-like or strong and smooth, and the
anal fin is long (9-22 branched rays). Pharyngeal teeth are usually in a single row on each arch,
but two rows in species formerly in Acanthalburnus. The gut is short. A. persidis is included in
this genus based on mitochondrial and nuclear DNA characters but differs in some morphology
(see species description).

Abbasi Ranjbar ef 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 significant meristic differences were found in lateral line scales, dorsal fin
unbranched and branched rays, and anal fin branched rays. 4. microlepis and A. urmianus
formed a clade separate from A. marmid.

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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branched scales rays keel
rays

Ac. marmid 8 53-77 13-22 Present 5-5 Tigris River

Ac. microlepis 8 60-87 12-19 Present 2,5-5,2 Caspian Sea

Ac. persidis 7 35-43 7-9 Absent 1,5-4,1 Hormuz, Kor River,
Lake Mabharlu, Persis

Ac. urmianus 8 50-68 10-13 Present | 2,5-5,2 or Lake Urmia

2,5-4,2

Acanthobrama marmid

Heckel, 1843

Acanthobrama marmid

S. Laurie-Bourque @ Canadian Museum of Nature.
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Acanthobrama marmid, pharyngeal teeth,
Freidhelm Krupp.

Acanthobrama marmid, Tran, Gamasiab River, July 2008, Keyvan Abbasi.

Common names. Kalashpa, mahi sim nama (= bream-like fish), shebeh nazy, shebhe nazi (=
resembling nazi, nazi meaning cute, Y. Keivany, pers. comm., 25 September 2018), shebeh
sardin (= pseudo-sardine or resembling sardine).

[Semnan arrez; samnan areed (samnan meaning sleek, healthy, fat, corpulent, and aridh
meaning wide, broad, referring to the deep body, often humped behind the head, hence long,
sleek fish (Mikaili and Shayegh, 2011)); arath (Rahemo, 2011); marmid, marmid handscherli
(meaning marmid, armed with a dagger), marmid abbiad (meaning white marmid), marmid
asphar (meaning yellow marmid) or marmid mablue (meaning swallowing or devouring marmid)
at Aleppo, arrhada (meaning dove, lion!) at Mosul (all these latter Arabic names after Heckel
(1843b, 1847a), the conflicting names for arrhada included, and are probably antiquated);
Akgapak or Akgapak balig1 (Turkish) and Kizilkanat (local name in eastern Turkey) (Kaya et al.,
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2016; Cigek et al., 2020); Tigris bream, Mesopotamian bream].

Systematics. Acanthobrama Arrhada Heckel, 1843, Acanthobrama cupida Heckel, 1843
and Acanthobrama marmid morpha elata Berg, 1949 are synonyms. Acanthobrama marmid
orontis Berg, 1949 is now regarded as a distinct species.

The type locality for Acanthobrama Marmid is “Gewissern bei Aleppo”, for
Acanthobrama arrhada “in Mossul”, and for Acanthobrama cupida “in Aleppo” according to
Heckel (1843b) and “Flusse Kueik bei Aleppo” in Heckel (1847a). The type locality of
Acanthobrama marmid morpha elata is Lake Balikli, 12 km from Erzurum, 8 km from the
Karasu River, upper Euphrates, in Turkey. The type locality of Acanthobrama marmid orontis
was given as the upper Euphrates region according to Eschmeyer et al. (1996) (but this is an
error, see below, corrected in later, online versions of the Catalog of Fishes).

The Catalog of Fishes (downloaded 15 August 2020) gives the syntypes of 4. marmid as
NMW 55345-48 (2, 2,2, 2), NMW 79068 (2), RMNH (Rijksmuseum van Natuurlijke Historie,
Leiden) 2537 (4) and RMNH 2539 (2) (formerly NMW), and SMF (Senckenberg Museum
Frankfurt) 543 (4) (formerly NMW). Details on the syntypes of this species and its synonyms A.
arrhada and A. cupida in the Naturhistorisches Museum Wien and the Senckenberg Museum
Frankfurt were given by Krupp (1985c). Lengths were NMW 55345, 2, 113-139 mm standard
length, NMW 55346, 2, 86-121 mm standard length, NMW 55347, 2, 98-126 mm standard
length, NMW 55348, 2, 113-132 mm standard length, NMW 79068, 2, 114-138 mm standard
length, and SMF 543, 4, 82-112 mm standard length.

Acanthobrama marmid,
body and cross-section, lateral line scale, flank scale from between the dorsal fin and lateral line,
and detail of flank scale, Naturhistorisches Museum, Wien, after J. J. Heckel.



Acanthobrama marmid, syntype, NMW 55345, Naturhistorisches Museum, Wien.

Acanthobrama marmid, syntype, NMW 55345, Naturhistorisches Museum, Wien.

NMW 55345
RW-0065

Acanthobrama marmid, syntypes, NMW 55345, Naturhistorisches Museum, Wien.
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Two syntypes of 4. arrhada from Mosul, 85-92 mm standard length, are in the
Senckenberg Museum Frankfurt (SMF 411, formerly NMW) (F. Krupp, pers. comm., 1985;
85.7-89.0 mm standard length) while two others are in the Naturhistorisches Museum Wien, ca.
150 mm standard length (NMW 55335) and 141 mm standard length (NMW 55336) (Krupp,
1985c¢). However, the Vienna catalogue listed six specimens of 4. arrhada and in addition to the
above material there was also NMW 55334 (8 fish) tagged as syntypes. Two syntypes are in the
Rijksmuseum van Natuurlijke Historie, Leiden (RMNH 2538) (Eschmeyer et al., 1996). Further
details are in the Ichthyology Type Database, NMW.

EXRKXS
X XIS
O *%@WA ’
X $39; XX ARIXOORRS \
WY ‘%(K }&V\/ A)(KK PR
( ,&O@/\X KRR
XY vﬁ%{e@ “é”‘ RNXX

AV AT

X 6&\&;@?&}; Y
50

X %&VK Y )

'? RS

Acanthobrama arrhada,
body and cross-section, lateral line scale, flank scale from between the dorsal fin and lateral line
(regenerated), and detail of flank scale, Naturhistorisches Museum, Wien, after J. J. Heckel.

Acanthobrama arrhada, NMW 55334, syntype, Naturhistorisches Museum, Wien.



Acanthobrama arrhada, NMW 55334, syntype, Naturhistorisches Museum, Wien.

Acanthobrama arrhada, NMW 55334, syntype, Naturhistorisches Museum, Wien.

Acanthobrama arrhada, NMW 55334, syntype, Naturhistorisches Museum, Wien.
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Acanthobrama arrhada, NMW 55334, syntypes, Naturhistorisches Museum, Wien.

Acanthobrama arrhada, NMW 55334, syntypes, Naturhistorisches Museum, Wien.
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Acanthobrama arrhada, syntype, NMW 55335, Naturhistorisches Museum Wien.

Acanthobrama arrhada, NMW 55336, syntype, Naturhistorisches Museum, Wien.
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NMW 55336
RW-0060

Acanthobrama arrhada, NMW 55336, syntype, Naturhistorisches Museum, Wien.

Krupp (1985¢) recorded syntypes of A. cupida, 151 mm standard length (NMW 55340)
and 152 mm standard length (NMW 55341) (the Ichthyology Type Database, NMW
(downloaded 9 July 2016) gave 125 mm and 121 mm standard length for these two fish). The
Vienna catalogue listed four A. cupida which agrees with Heckel’s description although I
observed only NMW 55340 (1 fish), NMW 55341 (1) and also NMW 55342 (1) (101 mm
standard length in the Ichthyology Type Database, NMW (downloaded 9 July 2016)). Eschmeyer
et al. (1996) listed NMW 55340-43 (1, 1, 1) as syntypes but the numbers indicated four fish. The
card index in Vienna in 1997 also listed 55505 (5), one of which was designated as the lectotype.

Acanthobrama cupida,
body and cross-section, lateral line scale, flank scale from between the dorsal fin and lateral line,
and detail of flank scale, Naturhistorisches Museum, Wien, after J. J. Heckel.
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Acanthobrama cupida, syntype, NMW 55341, Naturhistorisches Museum, Wien.

NMW 55341
RW-0064

Acanthobrama cupida, syntype, NMW 55341, Naturhistorisches Museum, Wien.

The two syntypes of Acanthobrama marmid orontis are in the Zoological Institute, St.
Petersburg under ZISP 6720 from “L. Antioch, 1884, Lortet” according to Berg (1949). This
subspecies is distinguished only by larger scales from the typical form but the two syntypes
examined by me had lost their scales and were difficult to count; one seemed to have a count
around 64, not as low as 54-55 recorded by Berg (1949). Krupp (1985¢) examined type material
and new specimens from the Orontes and found them not to differ from A. marmid from the
Quwayq and Tigris-Euphrates basins. He accordingly synonymised Acanthobrama marmid
orontis with the type subspecies but this taxon is now recognised as a distinct species (Catalog of
Fishes, downloaded 9 July 2016).

Karaman (1972) considered Acanthobrama arrhada to be a subspecies of A. marmid
rather than a synonym based on an unusually strongly ossified spiny dorsal fin ray in the former.
Since A. marmid was described from Aleppo (= Halab, Syria) and 4. arrhada from Mosul, the
synonomy of these two taxa may warrant re-examination.

The fish reported from the Tigris River basin of Iran by Niimann (1966) as Xenocypris
macrolepidotus was this species (Zoologisches Institut und Zoologisches Museum, Hamburg
catalogue number ZMH H2700 examined by me). Saadati (1977) thought it a new species of
Acanthobrama but I disagree.

A hybrid with Chalcalburnus mossulensis (= Alburnus sellal) was reported from the
Hawr al Hammar in southern Iraq by Krupp et al. (1992).

Key characters. This species is distinguished from other members of the genus by
having 53 or more lateral line scales, dorsal fin branched rays modally 8, anal fin branched rays
13 or more, and pharyngeal teeth in one row (5-5).

Morphology. Different body forms occur in slow-flowing and fast-flowing waters. In the
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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, 1972). It seems that A. marmid was founded on the humped form
and A. arrhada and A. cupida on the streamlined one although the two types pictured above
show both forms. The body is deepest at the dorsal fin origin. The predorsal profile is convex.
The dorsal head profile 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 head. There is a groove over the
head before the nostrils. The mouth is nearly horizontal to oblique, equal or lower jaw slightly
behind the upper. Lips are of medium thickness. The last dorsal fin unbranched ray 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 and then abruptly become thin and flexible or it may
taper gradually to a flexible tip. Some small fish lack an enlarged dorsal fin spine. The dorsal fin
margin is slightly concave. The depressed dorsal fin reaches back level with the mid-anal fin.
The caudal fin is moderately forked with pointed to rounded tips, the lower tip being more
rounded. The anal fin margin is straight to concave and the fin does not extend back to the caudal
fin base, falling well short. The pelvic fin is rounded and extends back to the anal fin or falls
short. The pectoral fin is rounded and extends back to the pelvic fin or falls just short.

Dorsal fin unbranched rays 3 and branched rays 7-9, usually 8, anal fin unbranched rays 3
and branched rays 13-22, pectoral fin branched rays 12-18, and pelvic fin branched rays 7-9.
Lateral line scales 53-77, scales above the lateral 10-14, and scales between the pelvic fin and
lateral line 4-7. There is a pelvic axillary scale. The belly has a fleshy keel where the ventral
scales do not meet along the mid-line between the pelvic base and the anus. Scales are squarish
to rounded in shape with a rounded posterior margin, gently rounded dorsal and ventral margins,
and a posterior margin with a central rounded projection flanked by an indentation above and
below or a rounded margin. Radii are restricted to the posterior field on scales and are moderate
to few in number (5-7 according to Kiiclik ef al. (2014) but up to at least 13 (see figures above)).
The focus is subcentral anterior to almost central. Circuli are moderate in number. Total gill
rakers number 12-17, and are short with a basal swelling, with 2-4 on the upper arch, 0-1 at the
flexure and 9-12 on the lower arch. The rakers reach the one below or to its further base end
when appressed. Pharyngeal teeth are usually 5-5, 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 hook and is beveled.
Tigris River basin fish may have 1-2 teeth in a second row. The gut is an elongate s-shape with a
large anterior loop in larger fish. Total vertebrae number 38-44 (38(3), 39(3), 40(7), 41(5), 42(7)
or 43(1) combining Iranian and Iraqi material), Kiigtik ef al. (2014) recording 44 vertebrae. The
two syntypes of A. marmid, NMW 55345, have 42 and 43 total vertebrae, the syntype of 4.
arrhada, NMW 55336, has 41 total vertebrae, four of the syntypes of A. arrhada, NMW 55334,
have 41(1) and 42(3) total vertebrae, and the syntype of 4. cupida, NMW 55341, has 43 total
vertebrae. The diploid chromosome number is 2n = 50, with the karyotype consisting of eight
metacentric, 13 sub-metacentric and four pairs of sub-telocentric to acrocentric chromosomes.
The karyotype is nearly identical to other Eurasian leuciscine cyprinids (Gaffaroglu et al., 2006).

Meristic values for Iranian specimens are:- dorsal fin branched rays 7(1) or 8(8), anal fin
branched rays 13(2), 14(2), 15(4), 16(-) or 17(1), pectoral fin branched rays 13(2), 14(3), 15(3)
....or 18(1), pelvic fin branched rays 7(1), 8(7) or 9(1), lateral line scales 54(1), 55(2), 56(2),
57(-), 58(1), 59(1) .... or 63(1), total gill rakers 12(1), 13(-), 14(6) .... or 17(1), pharyngeal teeth
5-4(1) or 5-5(7), and total vertebrae 38(3), 39(1), 40(-), 41(2), 42(2) or 43(2).

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 (CMNFI 1979-
0287, 89.9-92.1 mm standard length, 7 July 1977 and CMNFI 1993-0128, 113.6 mm standard
length, 11 May 1993). Tubercles line the first, pectoral fin unbranched ray irregularly with up to
two branching rows. Very fine tubercles are found on the adjacent membrane and on the lower
pectoral fin surface. Tubercles line the pelvic fin rays in branching rows. There are numerous
very small tubercles on the anal fin rays. The lower caudal fin rays are lined with tubercles.
Tubercles follow the branching of fin rays. Anterior upper flank scales, all belly scales, lower
caudal peduncle scales and scales over the anal fin have their margin lined with small tubercles,
the peduncle with some tubercles on the mid-scale and the belly with a concentration on the scale
base.

Colour. The overall colour is silvery to whitish with the head and back reddish-brown.
The flanks can be greyish to blackish from numerous melanophores. There may be a well-
developed mid-flank 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 concentrated such that some fish have
dark fins. Young fish in preservative have numerous, distinctive, small to minute, rounded,
square or oblong patches of pigment in 1-3, irregular, mid-flank rows. The peritoneum is black,
silvery with a dorsal concentration of melanophores, or with widely scattered melanophores so it
appears silvery.

Size. Reaches 20.8 cm (Berg, 1949).

Distribution. This species is found in the Tigris-Euphrates basin of Turkey, Syria, Iraq
and Iran. In Iran, it is found in the Tigris River basin including the Ab-e Shur, Abloun, Arvand,
Bahmanshir, Dinvar, Gamasiab, Karkheh (and its upper reaches), Karun, Mareg, Marun, Nahr-e
Shavor, Qareh Su, Shahvor, Shur, Talkhab and Zard rivers, and in marshes such as the Hawr al
Azim and the Khondab and Pir Salman wetlands (Abbasi et al., 2009; Abbasi Ranjbar et al.,
2018; Khamees et al., 2019; Eagderi et al., 2020; Jouladeh-Roudbar ef al., 2020).

Zoogeography. The majority of species are found in the Levant which once had
connections to the Tigris-Euphrates basin (Krupp, 1985¢).

Habitat. This species is found in rivers, streams, canals, dams, marshes and springs.
Hussain et al. (1997) reported this species to be dominant in the small fish assemblages in the
Shatt al 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. Younis et al.
(2001b) noted that this 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 2005-2006 (Hussain ef al., 2006) and is also known from large rivers
and dams.
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Habitat of Acanthobrama marmid (and Arabibarbus grypus, Capoeta trutta,
Cyprinion macrostomus and Garra rufa), CMNFI 1979-0384, Khuzestan,
river in Ab-e Shur drainage, 30 January 1978, Brian W. Coad.

Age and growth. Eagderi ef al. (2020) examined 9 fish, 4.85-15.49 cm total length, from
the Dinvar River and found a b value of 3.29, positively allometric. Valikhani et al. (2020)
combined fish from the Shadegan Wetland and the Dez and Karkheh rivers and reported a b
value of 2.65 and a condition factor of 1.54 for 342 fish (2.7-8.7 cm total length), the only
species of 16 with negative allometric growth. Mouludi-Saleh ef al. (2021) examined 88 fish,
3.6-13.7 cm total length, from the Gamasiab River and recorded a b value of 3.13, positive
allometric, and a condition factor of 1.25.

Al-Nasiri and Salman (1977) studied this species in the Little Zab River, Iraq. Their
largest specimen was 13.7 cm. They described length-weight relationships and condition factors
but some important length groups 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. Younis et al. (2001a)
examined three populations of this species in the Shatt al Arab, Iraq and found the 0" age group
to be represented by fish 2.1-11.0 cm long and 1" age group by fish 8.3-14.1cm. The length-
weight relationship was W = -3.821L**. Four age groups with a length range of 4-19 cm were
found in the Qarmat Ali River of southern Iraq, with maturity in the first year (Saud, 1997).

Unlii et al., (1994) examined a population of this species in the Tigris River, Turkey and
gave figures for growth in length and in weight. Females grew faster and were larger in size than
males at the same age, particularly for age groups 3 and 4. Condition factor for males was 1.554
and for females 1.55. They found five age groups with age group 3 dominant for both sexes.
Overall female:male sex 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 group 3 were mature. Alkan Uckun
and Gokge (2015a) found that 586 Karakaya Dam fish, 11.0-19.2 cm total length, from the upper
Euphrates basin of Turkey attained 4" years, length-weight relationship was W = 0.029FL**"® for
females and W = 0.03FL*®! for males, growth in length equations were L, = 17.3[1-¢™7¢ "0
for females and L, = 16.6[1-e-'* 1] for males.
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Food. Heckel (1843b) suggested that they are ravenous feeders based on the name
“swallowing marmid”. Gut contents are crustaceans, insects, and plant and gastropod shell
fragments in Iranian specimens examined by me. Younis ef al. (2001a, 2001b) found Shatt al
Arab, Iraq fish to be detritivores, having organic detritus as the dominant gut content, followed
by phytoplankton (blue-green algae and diatoms), small crustaceans (ostracods, cyclopoids,
cladocerans), and aquatic plants, with dominance 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 Hawizeh 66.4% insects and 14.1% algae, with
amounts of diatoms and various crustaceans being less than 10% each, and in the Al Kaba’ish (=
Chabaish) Marsh 62.7% insects and 17.7% algae with diatoms, plants and various crustaceans at
less than 10% each (Hussain ef al., 2006).

Reproduction. Well-developed testes were noted in fish caught on 7 July 1977 (CMNFI
1979-0287) near Ravansar, Kermanshah.

Younis et al. (2001a) found most females to be ripe in March and July samples, and some
were spent, in Iraqi fish. Unlii et al., (1994) reported spawning in May to late June for their
Tigris River, Turkey population. They cited data for a Keban Dam population (on the Euphrates
River in Turkey) where the spawning season was extended and ran from April to August. Egg
diameter exceeded 1.2 mm and egg numbers reached 8,125, and elsewhere may reach 11,000
eggs. In the Qarmat Ali River in southern Iraq, fecundity reached 1,759-9,293 eggs. Alkan
Ugkun and Gokee (2015a) found that Karakaya Dam, Turkey fish spawned from May to June.

Parasites and predators. None 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 (Younis et al., 2001a).

Experimental studies. None.

Conservation. This species is rarely reported from Iranian waters and its status needs to
be assessed through further field work. Endangered in Turkey (Fricke et al., 2007 Listed as of
Least Concern by the IUCN (downloaded 25 February 2019).

Sources. Type material:- See discussion above. Acanthobrama marmid (NMW 55345,
NMW 55346, NMW 55347, NMW 55348, NMW 79068 and SMF 543), Acanthobrama marmid
orontis (ZISP 6720), A. arrhada (NMW 55335, NMW 55336, NMW 55334 and SMF 411) and
A. cupida (NMW 55340, NMW 55341, NMW 55342 and NMW 55505).

Iranian material:- CMNFI 1979-0287, 2, 89.9-92.1 mm standard length, Kermanshah,
Cheshmeh Javari 2 km from Ravansar (ca. 34°42'N, ca. 46°40'E); CMNFI 1979-0360, 1, 40.6
mm standard length, Khuzestan, canal branch of Karkheh River (31°40'N, 48°35'E); CMNFI
1979-0377, 2, 28.5-34.6 mm standard length, Khuzestan, Karkheh River (ca. 32°57'N, ca.
47°50'E); CMNFI 1979-0384, 1, 23.1 mm standard length, Khuzestan, river in Ab-e Shur
drainage (32°00'N, 49°07'E); CMNFI 1991-0154, 1, 113.6 mm standard length, Khuzestan, Hawr
al Azim (ca. 31°45'N, ca. 47°55'E); CMNFI 1993-0128, 1, 113.6 mm standard length,
Kermanshah, Sarab-e Sabz ‘Ali Khan (34°25'N, 46°32'E); CMNFI 2007-0114, 1, 82.1 mm
standard length, Kermanshah, Qareh Su basin (ca. 34°28'N, ca. 46°54'E); CMNFI 2008-0102, 1,
101.7 mm standard length, Kermanshah, sarabs near Kermanshah (no other locality data);
CMNFI 2008-0163, not kept, Khuzestan, Marun River at Chahar Asiab (30°40'28"N,
50°09'34"E); CMNFI 2008-0236, 2, 90.3-90.8 mm standard length, Kermanshah, Mereg River
(35°25'N, 46°17'E); ZMH H2700, 1, 145.0 mm standard length, Kermanshah, Gharasu-
Gamasiab-Seymarreh (Qareh Su, Gamasiab and Simareh rivers, no other locality data).

Comparative material:- BM(NH) 1920.3.3:147-156, 15, 29.5-102.0 mm standard length,
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Syria, Ouadi Khneizer (no other locality data); BM(NH) 1931.12.21:22-25, 4, 65.7-84.6 mm
standard length, Iraq, Mosul (ca. 36°20'N, ca. 43°08'E); BM(NH) 1968.12.13:108-112, 1 (of 5),
112.6 mm standard length, Syria, Ouadi Khneizer, Khabour (no other locality data) (collections
amalgamated as BM(NH 1968,12.13:105-341 seem to include the preceding and following
collections, 224 (7 as alizarin specimens), 24.1-69.7 mm standard length); BM(NH)
1968.12.13:113-118, 6, 56.5-117.4 mm standard length, 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'E); BM(NH) 1974.2.22:1078-1083, 6, 105.2-122.8 mm standard length,
Iraq, Najab Bazar (no other locality data); BM(NH) 1974.2.22:1084-1091, 7, 105.1-118.3 mm
standard length, Iraq, Najab Bazar (no other locality data); BM(NH) 1974.2.22:1092, 109.5 mm
standard length, Iraq, Najab Bazar (no other locality data); BM(NH) 1974.2.22:1094, 109.3 mm
standard length, Iraq, Great Zab River at Aski Kalak (36°16'N, 43°39'E); CMNFI 1987-0017, 3,
83.8-108.3 mm standard length, Iraq, Hawr al Hammar (no other locality data); CMNFI 1980-
0810, 2, 114.8-118.3 mm standard length, Turkey, Goksu in Tigris River basin (no other locality
data); CMNFI 1980-1036, 1, 101.5 mm standard length, Turkey, Keban Dam on Murat Nehri
near Elazig (no other locality data); ZSM 26136, 5, 55.3-80.3 mm standard length, Syria, Assad
Reservoir, Euphrates basin (no other locality data).

Acanthobrama microlepis
(De Filippi, 1863)

Acanthobrama microlepis
S. Laurie-Bourque @ Canadian Museum of Nature.
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Acanthobrama microlepis, ZISP 5187, Turkey, Lake Chaldyr (= Cildir)
in the Aras River basin, after Berg (1916).

Acanthobrama microlepis, Gilan, Sefid River, August 2010, Keyvan Abbasi.

Acanthobrama microlepis, Turkey, Kura River at Yalnizgam, after Kaya et al. (2020).

Common names. Kuli (= general term for a small fish), morvarid mahi-e labnazok (= slender lip
pearl fish).

[Garagas or taxta balig, both in Azerbaijan; Inci baligi and Kura ak¢apag in Turkish
(Cigek et al., 2020; Kaya et al., 2020); chernobrovka and napota in Russian; blackbrow bleak,
Caucasian, oriental or carp bream].

Systematics. Abramis microlepis was described from the “Kur, presso Tiflis” (= Kura
River near Tbilisi, Georgia) and the holotype is in the Istituto e Museo di Zoologia della R.
Universita di Torino under MZUT N.673 (Tortonese, 1940; Eschmeyer et al., 1996).
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Alburnus punctulatus Kessler, 1877, described from the Kura River at Tiflis (= Tbilisi)
and Borzhomi (= Borjomi), Georgia, is a synonym. A syntype of Alburnus punctulatus from the
St. Petersburg Museum, 84.6 mm standard length, from “R. Kura, Tiflis” is in the Natural
History Museum, London (BM(NH) 1897.7.5:34) and other syntypes are in ZISP 2915(5),
2924(6+) (Catalog of Fishes, downloaded 16 March 2018).

Alburnus punctulatus, syntype, after Kessler (1877).

Alburnus punctulatus, 84.6 mm standard length,
BM(NH) 1897.7.5:34, Brian W. Coad.

“Alburnus Brandtii” is apparently a manuscript name for this species first reported
without a formal description in Brandt (1880) and listed as “A/burnus Brandtii n. sp. 1 ex.
Tschaldyr” (= Lake Cildir in Turkey) and attributed to K. Kessler in the account of the travels of
Professor A. F. Brandt in Transcaucasia (see Kavraiskii, 1897). Bogutskaya (1997) listed it as a
nomen nudum.

Alburnus microlepis of Kamensky (1901), which is Acanthalburnus microlepis, should
not be confused with A/burnus microlepis Heckel, 1843, a distinct species described from
Aleppo (= Haleb, Syria) but a synonym of 4. sellal.

Key characters. This species is distinguished from the related A. urmianus by having
more lateral line scales, more anal fin branched rays, fewer gill rakers 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. Distribution is the easiest separating factor. Both species are distinguished
from other cyprinids in Iran by the dorsal fin spine, two rows of pharyngeal teeth, and fin ray and
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scale counts.

Morphology. The body is compressed and relatively deep, deepest at the dorsal 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 the eye is at the beginning of the anterior half of the head. The mouth is oblique and
subterminal in adults and most young, oblique and terminal in some young. The mouth extends
back to between the nostril and the eye. Lips are thin. The dorsal fin margin is concave. The last
dorsal fin unbranched ray is thickened in its lower two-thirds 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 mid-anal fin level. The caudal fin is deeply forked with
pointed tips. The 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 except in some young fish.

Dorsal fin unbranched rays 3 and branched rays 7-9, usually 8, anal fin unbranched rays
2-4, usually 3, and branched rays 12-19, usually 15-17, pectoral fin branched rays 12-17, and
pelvic fin branched rays 7-9, usually 8. Lateral line scales 60-87. 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 shallowly to moderately adjacent to each
corner, or a central protrusion with an indentation above and below. The 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 seen). Gill rakers number 6-12 and are sickle-shaped (Saadati, 1977) but
this count presumably includes only lower arch rakers. Total gill rakers number 10-14, are short
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. Pharyngeal teeth are
2,5-5,2 with variants 2,5-5,1, 1,5-5,2, 1,5-5,1, 3,5-5,2,2,5-4,2,2,5-4,1, 2,4-5,1, 2,4-4,1 1,5-4,1,
1,5-4,0, 1,4-5,2, 1,4-5,1 and 2,6-5,2. 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 above the fourth tooth rather than posterior to it. The gut is relatively short with
anterior and posterior loops. Total vertebrae number 40-45. Chromosome number 2n = 50 (Nur
et al., 2008).

Meristic values for Iranian specimens are:- dorsal fin branched rays 7(1) or 8(52), anal fin
branched rays 14(4), 15(23), 16(24) or 17(2), pectoral fin branched rays 14(3), 15(36), 16(11) or
17(3), pelvic fin branched rays 8(53), lateral line scales 60(1), 61(-), 62(2), 63(4), 64(6), 65(11),
66(6), 67(7), 68(4), 69(3), 70(5), 71(-), 72(1) or 73(2), total gill rakers 10(1), 11(4), 12(18),
13(22) or 14(8), pharyngeal teeth modally 2,5-5,2(33) with variants 2,5-5,1(6), 1,5-5,2(3) or 1,5-
5,1(2), and total vertebrae 43(2), 44(10) or 45(13).

Sexual dimorphism. Males have the head, nape and dorsal part of the body with large
tubercles, there are two rows of tubercles on the pectoral and pelvic fin branched rays and there
are tubercles on the free margins of scales in rows. Females also bear tubercles but they are not
as well-developed as in males (Kiiciik ez al., 2014). Males and females, as well as young, may
have fine tubercles distributed over the head and especially well-developed ventrally and even on
the lips. Belly and lower flank scales have fine tubercles concentrated 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. The back and upper head are olive-green to green or bluish and the upper flank
has a golden sheen. Flanks below are silvery and the abdomen is silvery-white. There is a dark
and wide stripe (about orbit diameter) on the flank, not always evident in fresh fish. Above the
dark stripe is a narrow golden stripe, about one-third orbit diameter. Dorsal and caudal fins have
black tips while paired fins can have a reddish or orange base. Dorsal, anal and caudal fins may
be tinged reddish, especially near the body. The peritoneum is brown with dark blotches or
speckles.

Size. Reaches 25.0 cm. Cakir et al. (2016) gave 24.2 cm total length for fish from Lake
Cildir in the Aras River basin of Turkey.

Distribution. In Iran, it is found in the Caspian Sea basin including the Aras (as far down
as Karadonly), Marbureh, Qareh Su, Qezel Owzan, Sefid, Shah, Shahrbijar, Siah and Tutkabon
rivers, in the Anzali Talab drainage such as the Nahang and Pir Bazar rogas, and in the Nazdik,
Sefid (Manjil) and Zire dams on the Sefid River (Abbasi ef al., 1999; Kiabi et al., 1999; Abdoli,
2000; Naderi Jolodar and Abdoli, 2004; Abdoli and Naderi, 2009; Zamani Faradonbeh et al.,
2015; Asadi et al., 2017; Abbasi Ranjbar et al., 2018; Aazami and Alavi Yeganeh, 2021;
Mouludi-Saleh et al., 2021). Records from the middle Aji Chay or Talkheh River near Tabriz
and the Zarrineh River of the Lake Urmia basin are presumably of 4. urmianus (Abdoli, 2000).
Found in the Kura River of Azerbaijan as far down as Mingechaur but not the lower reaches.

Zoogeography. This species and its relative 4. urmianus (formerly in a separate genus
Acanthalburnus) are restricted to the Caspian Sea basin and the adjacent Lake Urmia basin and
are presumably derived from a common ancestor related to the A/burnoides-Alburnus lineage.

Habitat. This species is found in rivers, streams, lakes, dams and marsh tributaries.
Collection data included a temperature range of 5.6-24.5°C, pH 6.0, conductivity 1.6-1.7 mS,
river width up to 80 m, still to fast current, clear or muddy water, mud, clay, sand, pebble or
stone bottoms, and a grassy shore.

Kiigiik ef al. (2014) reported Aras River, Turkey fish to be in dense populations in sandy
and gravel streams at 0.5-1.0 m depths.

Age and growth. Zamani Faradonbeh et al. (2015) found a b value of 2.429, negative
allometric growth, and a condition factor of 0.73 for 22 fish, 30.9-83.3 mm total length, from the
Tutkabon River. Asadi et al. (2017) gave a b value of 3.001 for 17 fish, 1.8-9.0 cm total length,
from the Shahrbijar River, Gilan with a total length condition factor of 0.96. The condition
factors and b values for the Ghezel-Ozan (= 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, 2020). Eagderi et al. (2020) examined 11 fish, 9.19-12.59 cm total
length, from the Sefid River and found a b value of 2.75, negatively allometric. Mouludi-Saleh et
al. (2021) examined 98 fish, 6.3-16.6 cm total length, from the Aras, Qezel Owzan and Sefid
rivers and recorded a b value of 3.28, positive allometric, and a condition factor of 0.99.

Females matured at 2 years in Azerbaijan (Abdurakhmanov, 1962). Tiirkmen ef al.
(2001) examined 1,105 fish and found them up to 7 years of age in the upper Aras River in
Turkey, with three-year-old fish dominant, sex ratio equal, von Bertalanffy growth parameters
were L, =29.87 cm, K = 0.1049, t, = -1.92, the length-weight relationships 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 respectively. Females attained a greater
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age and size than males. Cakir et al. (2016) examined 229 fish, 7.6-24.2 cm total length, from
Lake Cildir, Turkey where age group four was attained with most fish in age group 2 years. The
length-weight relationship was W = 0.0058L>''*” and the von Bertalanffy growth parameters
were L, = 38.37 cm, K = 0.193 year™, t, = -0.73 years, the growth performance index was ¢ =
2.45 and Fulton’s condition factor was K = 0.75. Total, natural and fishing mortalities were Z =
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 detritus. In Lake Cildir,
Turkey fish often do not feed during the May spawning season (Cakir ef al., 2016).

Reproduction. Spawning probably occurs in the spring judging from fish caught on 31
January 1962 (CMNFI 1970-0536) in Iran which had developing eggs. Fecundity is up to 19,060
eggs and egg diameter to 1.87 mm. In Armenia, maturity is reached at the end of the second year
or beginning of the third year at 80-120 mm, and spawning takes place 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 age 2 years, with all fish mature at 4 years, and spawning started in early
May and continued to the end of July. Fecundity reached a mean value of 9,705 eggs and egg
size reached 1.65 mm (Tiirkmen et al., 2001).

Parasites and predators. None reported from Iran.

Economic importance. None in Iran. Used locally but not commercially in Lake Cildur,
Turkey (Cakar ef al., 2016).

Experimental studies. None.

Conservation. Kiabi et al. (1999) considered this species to be conservation dependent in
the south Caspian Sea basin according to IUCN criteria. Criteria included sport fishing, few in
numbers, habitat destruction, limited range (less than 25% of water bodies), absent in other water
bodies in Iran, and absent outside the Caspian Sea basin. Listed as of Least Concern by the
IUCN (downloaded 25 February 2019).

Sources. Type material:- Alburnus punctulatus (BM(NH) 1897.7.5:34).

Iranian material:- CMNFI 1970-0522, 2, 55.1-71.3 mm standard length, Gilan, Sefid
River at Astaneh Bridge (37°16'30"N, 49°56'E); CMNFI 1970-0536, 4, 70.9-109.3 mm standard
length, Gilan, Siah River estuary near Rudbar (36°53'N, 49°32'E); CMNFI 1970-0538, 1, 70.7
mm standard length, Gilan, Qezel Owzan River above Manjil Dam (ca. 36°44'N, ca. 49°24'E);
CMNFI 1970-0583, 11, 39.0-79.9 mm standard length, Gilan, Nahang Roga River (37°28'N,
49°28'E); CMNFI 1979-0454, 8, 37.7-64.7 mm standard length, Zanjan, Qezel Owzan River at
Gilavan (36°47'N, 49°08'E); CMNFI 1979-0455, 7, 50.2-123.3 mm standard length, Qazvin,
Manjil Dam (36°45'N, 49°17'E); CMNFI 1979-0695, 15, 71.6-112.7 mm standard length, Gilan,
Sefid River at Manjil Bridge (36°46'N, 49°24'E); CMNFI 1980-0116, 1, 75.5 mm standard
length, Gilan, Sefid River at Astaneh Bridge (37°16'30"N, 49°56'E).

Comparative material:- CMNFI 1980-0807, 2, 138.2-143.8 mm standard length, Turkey,
Olgek Suyu (no other locality data); CMNFI 1986-0007, 1, 132.2 mm standard length, Turkey,
Kars River (ca. 41°00'N, ca. 43°00'E).

Acanthobrama persidis
(Coad, 1981)



Acanthobrama persidis
Charles H. Douglas (@ Canadian Museum of Nature.

Acanthobrama persidis, Fars, Ghadamgah Spring-Stream system, Azad Teimori.

Acanthobrama persidis, Fars, Pirbanoo Spring, Jorg Freyhof.

Common names. Arusmahi-ye Fars (= Fars bride fish), ‘Rus mahi persidis (=persidis bride
fish), both from Y. Keivany, pers. comm., 25 September 2018.

[Kor bleak, Persian bleak, Persian chub].

Systematics. Trewavas (1972) discussed the generic nomenclature of Pseudophoxinus
Bleeker, 1860 in which this species was originally described. It is more closely related to the
genus Leuciscus according to N. Bogutskaya (pers. comm., 1994, 1996). Bogutskaya (1996)
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placed this species in her Leuciscus borysthenicus (Kessler, 1859) group which also includes L.
ulanus and deserved subgeneric rank, but later erected a new genus Petroleuciscus. Doadrio and
Carmona (2006) placed it in Squalius. Perea et al. (2010) using mitochondrial and nuclear DNA
proposed placing this species in Acanthobrama. Teimori et al. (2016) confirmed the placement
of this species in Acanthobrama using mtDNA and material from the Kor River, Lake Maharlu
and Persis basins.

Saadati (1977) described, but did not name, a new species in the genus Phoxinellus
Heckel, 1843 from the Bid Sorkh River in the Simareh River basin between Sahneh and
Kangavar in Kermanshah (the Bid Sorkh Pass is at 34°26'N, 47°49'E). I was unable to find this
species in his collections and no further material has come to light. It had 8-9 dorsal fin branched
rays, 8-9 anal fin branched rays, 8 pelvic fin branched rays, 47-56 scales in a complete lateral
line, and 20 long and crowded gill rakers.

The type locality of Pseudophoxinus persidis is the “upper Shur River drainage at
“Koorsiah” village, near Darab on Darab-Fasa road, 28°45.5'N, 54°24'E, Fars”. The holotype is a
54.7 mm standard length male held at the Canadian Museum of Nature, Ottawa under CMNFI
1979-0154A. Paratypes comprise 95 fish, 34.7-58.8 mm standard length, from the same locality
as the holotype under CMNFI 1979-0154B, and five fish, 74.7-92.4 mm standard length, under
CMNFI 1979-0499 from an “irrigation ditch at village 32 km west of Kor River bridge on road
to Dariush Dam, 30°04.5'N, 52°36'E, Fars”. Paratypes were distributed to the following
institutions from CMNFI 1979-0154B:- BM(NH) (2), ROM (2), UAIC (1), UBC (2) and UMMZ

Q).

Pseudophoxinus persidis, holotype, CMNFI 1979-0154A,
James Maclaine @ Canadian Museum of Nature.

Pseudophoxinus persidis, holotype, CMNFI 1979-0154A,
Noel Alfonso @ Canadian Museum of Nature.
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Pseudophoxinus persidis, paratype, CMNFI 1979-0154B,
Bronwyn Jackson @ Canadian Museum of Nature.

Key characters. This species is characterised by having a 35-43 lateral line scales, dorsal
fin branched rays modally 7, anal fin branched rays 7-9, pharyngeal tooth count of 1,5-4,1, and
dorsal fin spine and naked ventral keel absent.

Morphology. Unlike related Acanthobrama species 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 may be apparent in larger fish. The caudal peduncle is compressed and deep. The head
tapers to a rounded snout. The mouth is terminal to slightly subterminal, fairly large and quite
oblique, and the rictus reaches back to a level just anterior to the anterior eye margin. The eye is
well in the anterior half of the head, much more anterior than in 4. urmianus for example. Lips
are of moderate thickness. The dorsal fin origin is slightly behind the level of the pelvic fin
origin. The dorsal fin margin is truncate to rounded. The depressed dorsal fin reaches back level
with the beginning of the anal fin. The caudal fin is shallowly forked with very rounded tips. The
anal fin margin is truncate to slightly rounded. The 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.

Dorsal fin unbranched rays 3 and branched rays 6-7, usually 7, anal fin unbranched rays 3
and branched rays 7-11, usually 8-9, pectoral fin branched rays 13-15, and pelvic fin branched
rays 7-8. Lateral line scales 35-43. A pelvic axillary scale is present. The subcircular 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 in mid-field
and not extending to the scale margin or focus, or long and extending to the scale margin but
barely reaching the focus. Total gill rakers number 10-14 and reach the adjacent raker when
appressed. Pharyngeal teeth are usually 1,5-4,1. Pharyngeal teeth are strongly hooked, concave
below the hook 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 rounded. The gut is a short and simple s-shape.
Total vertebrae number 34-37. The holotype has 36 total vertebrae.

Meristic values for Iranian specimens are:- dorsal fin unbranched rays 3 and branched
rays 6(2) or 7(195), anal fin unbranched rays 3 and branched rays 7(3), 8(41), 9(11), 10(-) or
11(1), pectoral fin branched rays 13(10), 14(20) or 15(20), pelvic 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), 41(5), 42(-) or 43(1), total gill
rakers 10(1), 11(9), 12(32), 13(6) or 14(2), pharyngeal teeth 1,5-4,1(13), 1,5-4,2(1) or 1,5-4,0(1),
and total vertebrae 34(1), 35(20), 36(27) or 37(2). The chromosome number is 2n = 50 (Esmaeili
and Piravar, 2006a; Arai, 2011).

Sexual dimorphism. The number of anal fin branched rays is significantly higher in
females (mean 8.3 versus 8.0 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 females than in males.

Colour. The back and upper flanks are dark brown and the belly cream to dark brown. A
golden stripe extends from the eye to the caudal peduncle on the upper flank in some live fish
(Esmaeili et al., 2015). The straight lateral stripe seen in preserved fish is not always evident in
live ones (see photograph above). It 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 peduncle but lies above it on the flank, paralleling the back. The 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 clear with pigment
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 darker overall than small fish, obscuring the stripe and
with more pigment on fin rays and membranes.

Size. Reaches 12.2 cm standard length.

Distribution. This Iranian endemic is found in the Hormuz, Kor River, Lake Maharlu
and Persis basins in Iran. Found in the Hormuz basin in the Kul and Shur rivers; in the Kor River
basin in the Kor, Pulvar and Shad Kam rivers, Ghadamgah Spring-Stream system, Gomban
Spring and Kaftar Lake; in the Lake Maharlu basin at Pirbanoo Spring and Pol-e Berengie; and
in the Persis basin in the Dalaki, Helleh, Mond (middle reach) rivers and Dasht-e Arjan (Coad,
1981d; M. Hafezieh, pers. comm.; Abdoli, 2000; Barzegar and Jalali, 2002; Esmaeili et al., 2014,
2015; Teimori et al., 2010, 2015, 2016; Gholamifard and Kafaei, 2017; Gholamifard and Kafaei,
2021; see photographs above).

Zoogeography. Durand et al. (2000) placed this species in a Leuciscus cephalus
“complex”, i.e., descendants of peripheral isolates of a widespread ancestral species, later re-
invaded by Danubian S. orientalis. Further work has shown this species belongs in a different
genus as outlined above.

Habitat. This species is found in rivers, streams, springs, dams, jubes (= irrigation
channels) and qanats. Habitat knowledge is restricted to field data of collections. Habitats have in
common a stream-like environment for much of the year. They are relatively shallow (20 cm to 2
m), variable width (0.5-75 m), medium to slow current, cloudy to clear and colourless water,
some submergent and emergent aquatic vegetation 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 1,940 m. The lower reaches of some of the capture rivers are salty and may not
support this species.
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Habitat of Acanthobrama persidis (and Alburnus sellal) CMNFI 1979-0342,
Fars, Kor River at Band-e Amir, 28 November 1977, Brian W. Coad.

Age and growth. Esmaeili and Ebrahimi (2006) gave a significant length-weight
relationship based on 10 fish measuring 4.21-8.33 c¢m standard length. The b value was 3.229.
Esmaeili et al. (2014) gave a b value for 33 fish from the Lake Maharlu basin, 4.51-7.3 c¢m total
length, as 2.83.

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 young of the year collected in October suggest spring and early
summer as the spawning season.

Parasites and predators. Jalali ef al. (2000) recorded Dactylogyrus sphyrna, a
monogenean, from the gills of this species in the Kor River basin. Barzegar and Jalali (2002)
reported parasites in this species from Kaftar Lake as Lernaea cyprinacea, Trichodina sp.,
Ichthyophthirius multifilis and Dactylogyrus sphyrna. Barzegar and Jalali (2009) reviewed
crustacean parasites in Iran and found Lernaea foliaceus on this species.

Economic importance. None.

Experimental studies. None.

Conservation. The distribution of this species in various small habitats was thought to
mean that it was not in immediate danger. However, water is in short supply in this part of Iran
and abstraction may threaten its survival. The type locality has dried completely, Lake 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 populations are now under threat from
Oncorhynchus mykiss (rainbow trout), a carnivorous, fish-farm escapee (Teimori et al., 2016).
Esmaeili ef al. (2018) stated that there are no recent records from the Hormuz basin. Jouladeh-
Roudbar et al. (2020) listed it as Critically Endangered for these reasons.

Sources. Type material:- Pseudophoxinus persidis (CMNFI 1979-0154A, CMNFI 1979-
0154B and CMNFI 1979-0499).

Iranian material:- CMNFI 1979-0025, 11, 19.4-79.6 mm standard length, Fars, Kor River
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at Marv Dasht (29°51'N, 52°46'30"E); CMNFI 1979-0114, 1, 47.1 mm standard length, Fars,
Mond River at road bridge (29°41'N, 52°06'E); CMNFI 1979-0156, 6, 43.8-64.3 mm standard
length, Fars, qanat in Rashidabad (28°47'N, 54°18'E); CMNFI 1979-0163, 8, 31.1-48.3 mm
standard length, Fars, neighbourhood of Shiraz (no other locality data); CMNFI 1979-0164, 15,
28.8-52.6 mm standard length, Fars, neighbourhood of Shiraz (no other locality data); CMNFI
1979-0194, 3, 48.9-58.2 mm standard length, Fars, jube 15 km from Darab (28°45'30"N,
54°24'E); CMNFI 1979-0292, 7, 37.0-54.0 mm standard length, Fars, Lapu’i spring near Zarqan
(29°48'N, 52°39'E); CMNFI 1979-0305, 2, 23.8-25.5 mm standard length, Fars, Pulvar River at
Pasargad (30°12'N, 53°12'E); CMNFI 1979-0342, 33, 23.6-43.2 mm standard length, Fars, Kor
River at Band-e Amir (29°46'N, 52°51'E); CMNFI 1979-0503, 4, 32.2-113.5 mm standard length,
Fars, neighbourhood of Shiraz (no other locality data); CMNFI 2008-0250, Fars, 3, 105.5-121.9
mm standard length, Fars, Baleghloo Stream near Eqlid (30°53'56"N, 52°41'12"E); CMNFI
2008-0251, Fars, 3, 83.9-102.8 mm standard length, Fars, Shad Kam River near Eqlid
(30°53'38"N, 52°41'42"E); USNM 258445, 18, 15.5-44.5 mm standard length, Fars, Chasht
Khvar (ca. 29°44'N, ca. 53°12'E).

Acanthobrama urmianus
(Giinther, 1899)

Acanthobrama urmianus
Susan Laurie-Bourque @ Canadian Museum of Nature.
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Acanthobrama urmianus, West Azarbayjan, Qader Chay, October 2011, K. Abbasi.

Common names. Kuli-ye Orumiyeh (= Urmia fish), aros or arus mahi Oromiye (= Urmia bride
fish).

[Urmia or Urmian bleak, Urmia bream, Urmia Lake chub].

Systematics. Originally described in the genus Abramis Cuvier, 1816, Berg (1948-1949)
placed this species in the genus Alburnoides Jeitteles, 1861, and Perea et al. (2010) in
Acanthobrama. Type material in the British Museum (Natural History) was listed under the
genus Alburnus (see photographs below).

The type material in the Natural History Museum, London comprises two specimens,
54.9-58.6 mm standard length, from the Urmi River (BM(NH) 1899.9.30:116-117), one
specimen, 111.7 mm standard length, from the Ocksa River (BM(NH) 1899.9.30:118) (these
three fish being labelled paralectotypes, with 118 being the lectotype, by P. M. Banarescu in
1980), and eight specimens, 50.5-111.7 mm standard length, from the Ocksa River (BM(NH)
1899.9.30:119-126), these being syntypes. Glinther (1899) referred to the type series as “Five
specimens from the Gader Chai (= Qader Chay or River) and two small ones from the Urmi
River; the largest is only 144 millim. Long” so there is some confusion over this material. Oksa
(or Ocksa) is a label on the map by Giinther (1899) (see description of the Lake Urmia basin) and
is in the Qader Chay or River basin but is not coloured blue like other rivers. The label seems
part of the location Plain of Solduz. The Urmi River may be the Shahr Chay or River running
through the city of Urmi.
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Abramis urmianus, syntype, after Giinther (1899).

Abramis urmianus, syntype, BM(NH) 1899.9.30:116-117.

Abramis urmianus, syntype, BM(NH) 1899.9.30:118-126.

Key characters. This species is distinguished from the related 4. microlepis by having
fewer lateral line scales, fewer anal fin branched rays, more gill rakers and gill raker morphology
according to Saadati (1977). Gill raker 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 compressed and moderately deep, being deepest in front of the
dorsal fin over the end of pectoral fin. A nuchal hump is present in larger fish. The predorsal fin
profile is convex. The caudal peduncle is compressed and fairly deep. The dorsal head profile is
straight and leads to a rounded snout. The rear of the eye 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 dorsal fin has a moderate 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 caudal fin 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 in others. The
pectoral fin is rounded and does not extend back to the pelvic fin origin.

Dorsal fin with 3 unbranched and 7-9, usually 8, branched rays, anal fin with 3
unbranched and 10-13 branched rays, pectoral fin branched rays 14-16, and pelvic fin branched
rays 7-8. Lateral line scales 50-68. 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 length. One
specimen (CMNFI 2008-0137) was scaled in the middle of the naked ventral keel. Scale shape is
squarish, the posterior margin is rounded, the dorsal and ventral margins 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 rounded, or almost vertical with a central protrusion and an
indentation above and below. Scales bear only a few posterior radii and have a subcentral
anterior focus. Total gill rakers number 10-14, and are short, not quite or just 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 seen in 4. microlepis according
to my observations (see above under A. microlepis). Pharyngeal teeth are usually 2,5-5,2 or 2,5-
4,2 with variants 2,4-5,2, 1,5-4,2 or 2,4-4,2. 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 concave surface 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 elongate s-shaped with a small anterior loop. Total vertebrae number
41-43.

Meristic values for Iranian specimens are:- dorsal fin branched rays 7(1), 8(20) or 9(1),
anal fin branched rays 10(1), 11(4), 12(11) or 13(6), pectoral fin branched rays 14(4), 15(17) or
16(1), pelvic fin branched rays 7(3) or 8(19), lateral line scales 50(1), 51(-), 52(2), 53(2), 54(-),
55(1), 56(1), 57(2), 58(-), 59(2), 60(3), 61(3), 62(2), 63(1), 64(1) .... or 68(1), total gill rakers
10(1), 11(2), 12(6), 13(8), or 14(5), pharyngeal teeth 2,5-5,2(1), 2,5-4,2(1), 2,4-5,2(1) or 2,4-
4,2(1), and total vertebrae 41(5), 42(7) or 43(2).

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

Colour. Overall colour is silvery with a greenish-olive 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 side. The dorsal fin may have a reddish base immediately adjacent
to the body. The 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. The peritoneum is silvery but
densely speckled with melanophores.

Size. Reaches 20.8 cm total length (Mouludi-Saleh ef al., 2021).

Distribution. This species is endemic to the Lake Urmia basin, apparently in southern
and western tributaries according to Glinther (1899). Records of A. microlepis from the middle
Aji Chay or Talkheh River near Tabriz are presumably of A. urmianus (Abdoli, 2000). It is found
in the Aji, Bitas, Hasanlu, Mahabad, Mardogh, Nazlu, Ocksa, Qader, Rozeh, Saqqez, Shahr,
Simineh, Urmia and Zarrineh rivers, and the Cheragveis, Hasanlu, Kazemi (or Shahid Kazemi)
and Mahabad dams (Abdoli, 2000; Mirhasheminasab and Pazooki, 2003; Abbasi et al., 2005;
Abdoli et al., 2008; Ghasemi et al., 2015; Abbasi Ranjbar ef al., 2018; Fathi and Ahmadifard,
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2019).

Zoogeography. The closest relative, Acanthobrama microlepis, is found in the Caspian
Sea basin. Connections between the Lake Urmia basin 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 subspecifically distinct. This species presumably dates from the earlier
connection (but see the Lake Urmia drainage basin account for more details).

Habitat. This species is found in rivers, lakes and dams but details of habitat
requirements are unknown.

Age and growth. Fish are mature at 14.4 cm. This species is relatively fast-growing,
short-lived species with males attaining 6 years and females 7" years in the Kazemi Dam on the
Zarrineh River where Abdoli et al. (2008) examined 1,510 fish ca. 7.3-20.7 c¢m total length. The
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 598:912 male:female (1:1.53) and there
were no significant differences between males and females in the linear length-weight
relationships. Mouludi-Saleh et al. (2021) examined 168 fish, 5.9-20.8 cm total length, from the
Mahabad River and recorded a b value of 3.15, positive allometric, and a condition factor of
1.09.

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

Reproduction. Sarpanah ef al. (2021) examind 107 fish from the Mahabad and Simineh
rivers and found maturity stages 4 and 5 showed an absolute fecundity of 1,567 to 27,228 eggs
with a diameter of 0.35 to 1.42 mm and a relative fecundity of 87.9 to 633.9 eggs/g body 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 and predators. Barzegar and Jalali (2009) reviewed crustacean parasites in
Iran and found Lernaea sp. and Ergasilus sp. 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 collections. Listed as Data Deficient by the IUCN (downloaded 25
February 2019) but as Endangered by Jouladeh-Roudbar ef al. (2020) because of dam
construction and drought causing many rivers to dry out for most of the year. Jouladeh-Roudbar
et al. (2020) indicated the species is now known only from 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 urmianus (BM(NH) 1899.9.30:116-117, BM(NH)
1899.9.30:118 and BM(NH) 1899.9.30:119-126).

Iranian material:- CMNFI 1979-0093, 2, 127.5-130.5 mm standard length, West
Azarbayjan, Lake Qowpi (36°57'N, 45°52'E); CMNFI 2007-0098, 1, 156.3 mm standard length,
West Azarbayjan, river south of Mahabad (ca. 36°42'N, ca. 45°41'E); CMNFI 2007-0101, 1,
129.3 mm standard length, West Azarbayjan, Simineh River south of Miandow Ab (ca. 36°54'N,
ca. 46°07'E); CMNFI 2007-0105, 1, 90.8 mm standard length, Kordestan, Zarrineh River basin
south of Saqqgez (ca. 36°06'N, ca. 46°20'E; CMNFI 2008-0137, 1, 130.7 mm standard length,
West Azarbayjan, Zarrineh River (37°05'N, 45°44'E); CMNFI 2008-0158, 1, 85.9 mm standard
length, Lake Urmia basin (no other locality data); USNM 205904, 1, 84.7 mm standard length,



77

West Azarbayjan, Nazlu Chay near Urmia (37°40'N, 45°05'E); USNM 205934, 2, 94.5-141.9 mm
standard length, West Azarbayjan, Lake Qowpi (36°57'N, 45°52'E).

Genus Alburnoides
Jeitteles, 1861

This genus is found in Europe, Asia Minor and Central Asia with about 35 species, with about 9-
14 in Iran, depending on varying interpretations of DNA data and 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 questioning others.

The riffle minnows or spirlins are similar in appearance to the genus A/burnus but have
smooth rather than serrated pharyngeal teeth. Certainly, it is not uncommon to find individuals of
Alburnus hohenackeri lacking serrations on their pharyngeal teeth. Arguably then, this
distinction is insufficient to warrant a separate genus but molecular evidence sets Alburnoides
apart from Alburnus.

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

Pharyngeal teeth in Alburnoides are in two rows (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 may be 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 pore (a stitch-like pattern, hence the Farsi name tailor fish), gill rakers
short and few, an absolutely and relatively elongated predorsal vertebral subregion (to 15-17
vertebrae which is commonly over 38% of total and 70% of abdominal vs. 33-37% and 60-66%,
respectively, in most other groups of the Leuciscinae), a tendency 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, and [-1] versus modes 4 to 6 in the most Leuciscinae), and a
large orbit with respective 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 sub-squarish and in the latter case the anterior corners
may be weakly developed (probably size-related, larger fish having squarer scales). The dorsal
and ventral margins are rounded, the posterior margin is rounded and may protrude and the
anterior margin is wavy, rounded or with a slight 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 fish. The focus is subcentral anterior.

Jouladeh-Roudbar et al. (2020) noted that the species are very similar to each other and
morphological characters overlap so distribution is important in differentiating species in the
field and from preserved material. This works well where isolated basins in Iran are considered
but some species may overlap (eichwaldii and samiii in the western Caspian Sea, samiii and
tabarestanensis in the central Caspian Sea, and possibly idignensis and nicolausi in the Tigris
River basin), and some confusion may result from translocations with commercial cyprinoids.
DNA data may be necessary to clarify occurrence in border zones.

Morphology is given in such works as Bogutskaya and Coad (2009), Mousavi-Sabet et
al. (2015) and Jouladeh Roudbar ef al. (2016) and these works should be referred to for further
information. It is probable that subtle details of morphology could be teased out of adequate



78

samples, but these would have to very large to allow for variation due to age, size, sex, condition,
season, habitat, preservation techniques, and possible genetic isolation in remote drainages, and
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
2,5-4,2 counts. Most species have strong mode of 8 dorsal fin branched rays, 4. idignensis, A.
petrubanarescui and particularly A. nicolausi from Iran with high or modal frequencies of 7 rays
being exceptions. Anal fin branched ray counts overlap although in the past they have been used
as diagnostic characters. The Iranian species A. petrubanarescui with a mode of 9 and 4.
nicolausi with a mode of 10 are the lowest recorded. Cephalic lateral line canal patterns and
counts were not diagnostic for species. Vertebral characters were dealt with in some detail by
Bogutskaya and Coad (2009), which should be consulted, and provide reliable, statistical
differences between species. As these are internal characters and require x-ray facilities to
examine, they are not of use in the field and are inconvenient for rapid identification of preserved
material.

Alburnus sp., serrated pharyngeal teeth,
Freidhelm Krupp.



79

Alburnoides sp., unserrated pharyngeal teeth,
Freidhelm Krupp.

Complete keel behind pelvic fins in an
Alburnoides species, after Nikol’skii (1938).

Alburnoides bipunctatus (Bloch, 1782) was the name applied to most populations across
Europe and the Middle East from France north of the Alps eastwards to the Black, Caspian and
Aral Sea basins and inland waters of Iran, and 4. b. eichwaldii was recognised as the subspecies
for Iran but recent research has revealed a greater diversity (Bogutskaya and Coad, 2009; Coad
and Bogutskaya, 2009; Seifali, 2012; Seifali et al., 2012; Mousavi-Sabet et al., 2015, 2015;
Jouladeh-Roudbar et al., 2016). Preserved specimens and literature records under the names 4.
bipunctatus, A. b. eichwaldii or A. eichwaldii have been re-assigned to the newer species based
mainly on distribution.
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Seifali (2012) studied this genus in Iran and found three clades: southern Caspian Sea,
Namak Lake and Kor River basins, and Kavir and Tigris River basins. Jafari et a/l. (2014) found
morphometric differences between A. eichwaldii, A. namaki, A. nicolausi and A. idignensis and
between two populations in the Sefid River basin. Saifali and Yazdani Moghaddam (2014)
analysed cytochrome b in Iranian Caspian Sea Alburnoides finding two major groups, western
and Talar River populations considered to be A. eichwaldii and eastern populations perhaps
being a distinct taxon. The Talar River is in the eastern Caspian Sea however.

Esmaeilipoor Poode ef al. (2015) examined fish from the Aras (= A. eichwaldii), Babol
and Tajan (both = A. tabarestanensis) rivers using meristics and morphometrics finding high
overlap in the former and some distinction in the latter when analysed using multivariate
statistics.

Omelchenko (2016) studied A/burnoides from Azerbaijan using both mitochondrial
(cytochrome b, cytochrome oxidase subunit I) and nuclear (RAG1, rhodopsin) markers. Lineage
richness within the samples from the Talysh (= Talish) Mountains hydrological network bordering
the northwestern Caspian coast of Iran probably showed evidence for the existence of a glacial
refugium in the region. Cytochrome b sequences submitted to GenBank by Seifali et al. (2012) from
the Kaslian River, Mazandaran in the eastern part of the Caspian Sea formed a very well supported
independent branch but fell within a clade from the Talish Mountains of Azerbaijan and requires
further study. One sequence from M. Seifali had an Iranian origin in the Ab Parran River, Golestan
which also flows into the eastern part of the Caspian Sea. It belonged to a clade formed by vouchers
(4. fasciatus, A. tzanevi) from Russia and samples from the northern part of Azerbaijan. The
appearance of a voucher from Iran in the clade formed by fish collected in the north of the Greater
Caucasus range also requires further study. Interestingly, three samples from Istisuchay River, a
tributary of the Astara River which forms part of the Iran-Azerbaijan border, all fell in different
clades. It was considered unlikely that three sympatric species of the same ecological niche would
inhabit one small river. Furthermore, the species were not distinguishable in the field based on
morphological characters, so the existence of three independent lineages remained cryptic. Evidently,
much more work needs to be done on Alburnoides DNA.

Stierandova et al. (2016) carried out a multilocus assessment of nuclear and
mitochondrial sequences on European A/burnoides, revealing 17 Eurasian lineages with two
main clades, the European and Ponto-Caspian. One lineage was identified as A. eichwaldii from
Kura River specimens, and three un-named lineages from the Gorgan, Sefid and Talar rivers
based on Seifali ef al. (2012). The Sefid River fish are now A. samiii and the Gorgan and Talar
rivers would be A. tabarestanensis. Stierandova et al. (2016) considered the Sefid River fish not
to be 4. eichwaldii and this species was absent from Iran in contrast to the conclusions of Seifali
et al. (2012). From a biogeographical viewpoint, the locations of lineage richness in most cases
corresponded to confirmed glacial refugia (Stierandova et al. 2016).

Jouladeh Roudbar ef al. (2016) examined the genus Alburnoides using the COI barcode
region and found four lineages, one of which was the Iranian Alburnoides or Alburnoides
eichwaldii lineage. In this lineage, 4. holciki was a sister (supported with a high posterior
probability to all other species including A. eichwaldii plus A. ganati (the most northern and
southern Alburnoides species of Iran respectively)) and a group comprising A. idignensis, A.
nicolausi, A. tabarestanensis, A. samiii, A. damghani, and A. namaki. Two species from the
Tigris River basin, 4. idignensis and A. nicolausi, were very closely related and were not well
supported as sister taxa (low posterior probability of 0.62). However, the ancestral node
for A. idignensis was 1.0, as was the ancestral node for 4. nicolausi, which was strong support
for monophyly of each of these species. See also comments by Eagderi ef al. (2019) under the A4.
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nicolausi account below. A. damghani (Damghan River drainage, Dasht-e Kavir basin) was sister
(posterior probability = 0.999) to 4. coadi from the Nam River, a tributary of the Hableh River
drainage (Dasht-e Kavir basin) and A. namaki from the Qareh Chai (= Chay) River drainage
(Namak Lake basin). Hableh River (Dasht-e Kavir basin) fish elements were much closer to
those from the Qom River drainage (Namak Lake basin) than to the other river systems of the
Dasht-e Kavir. The validity of 4. eichwaldii from the Kura River was supported by the COI
barcode region.

Alburnoides bipunctatus armeniensis Dadikyan, 1972 from Rivers Arpa, Vorotan, Vedi,
Marrik, Kasakh, and their tributaries (Aras River system, Kura River drainage) is a synonym
of A. eichwaldii according to Bogutskaya and Coad (2009), this being supported here by
Jouladeh Roudbar et al. (2016) using COI barcode region of four fresh collected specimens from
two localities in the Aras River (near the cities of Poldasht and Parsabad, border of Iran and
Azerbaijan).

Hoshyar et al. (2017) used cytochrome b sequencing on fish from five Caspian Sea basin
rivers and found three clades:- I, Zalki and Safa rivers (Sefid River basin) recognised as 4.
eichwaldii (now A. samiii), 11, Kelisiyan River (presumably Kesilian), and III, Gorgan and Madar
Su (Gorgan River basin), the last two recognised as A/burnoides spp. (now A. tabarestanensis).

Boroumandi et al. (2018) used the COI gene sequence to compare Iranian Alburnoides.
On the phylogram A. samiii, A. tabarestanensis, A. idignensis, A. namaki and A. coadi were
nested in a monophyletic group with 92 percent boot-strap support. Alburnoides samiii had the
highest K2P genetic distance to 4. eichwaldii (4%) and had the least genetic distance to 4.
idignensis and A. nicolausi (2.6%). The highest K2P genetic distance was between A.
tabarestanensis and A. eichwaldii (5.2%) and the least K2P genetic distance was between A.
namaki and A. coadi (0.5%).

Levin ef al. (2018) tested the mitochondrial cytochrome c oxidase subunit I (COI) used as
a DNA barcode marker on Caucasian A/burnoides and found species identification to be 100%,
although they noted the limited ability of COI to infer phylogenetic relationships as did Nazari et
al. (2021).

Eagderi et al. (2021) used a landmark-based geometric morphometric technique to
analyse Iranian Alburnoides species. Cluster analysis showed two groups, A. nicolausi with A.
qanati and the rest. Both these species were well-separated in the analysis from the each other
and from other species. The greatest Mahahlanobis distance was obtained between A. holciki and
A. nicolausi.

In Iran, Alburnoides species are one of two most abundant taxa in Caspian rivers along
with Capoeta capoeta (sic, presumably C. razii) (Iranian Fisheries Research and Training
Organization Newsletter, 19:4, 1998).

The chromosome number for A/burnoides species is probably 2n = 50, as it is for most
related A/burnus species. Nazari et al. (2009) gave further details for fish identified as A4.
bipunctatus (= A. samiii) from the Anzali Wetland and cited this number for A/burnoides (now
Alburnus) taeniatus also. Khosravanizadeh ef al. (2013) gave a chromosome number of 2n = 50
for fish identified as 4. bipunctatus from Zabol in Sistan, presumably introduced fish from the
Caspian Sea basin, the species identity being uncertain.

Abdoli (2000) listed Simuliidae, Plecoptera, Ephemeroptera, Chironomidae and
Trichoptera as food for fish identified as A. bipunctatus, presumably including many of the
species considered below.

Records of parasites for fish identified as 4. bipunctatus in Iran were as follows:- Jalali
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and Molnar (1990a) recorded the monogeneans Dactylogyrus alatus and D. chalcalburni from
this species in the Zayandeh River. Masoumian and Pazooki (1998) surveyed myxosporeans in
this species (i.e., both 4. samiii and A. tabarestanensis respectively) in Gilan and Mazandaran
provinces, finding Myxobolus ellipsoides. Mehdipoor et al. (2004) recorded the monogeneans
Dactylogyrus alatus, D. chalcalburni and D. pulcher in the Zayandeh River. Gussev ef al.
(1993b) also reported the latter species and locality.

A record of 4. bipunctatus from a qanat at Hormak (29°58'N, 60°51'E) in the Sistan basin
by Saadati (1977) is probably an error of labelling or sorting. It is not mentioned in the
collector’s (R. J. Behnke) original field notes nor in a typed version. Also, this species was not
collected there by me. Khosravanizadeh et al. (2013) reported on fish identified as A. bipunctatus
from Zabol in Sistan, presumably introduced from the Caspian Sea basin, and therefore possibly
A. samiii, A. tabarestanensis or A. eichwaldii.

A new species, Alburnoides diclensis Turan, Bektas, Kaya and Baygelebi, 2016, was
described from the upper Tigris River basin of eastern Turkey in the Great Zab River drainage.
Whether it occurs in Iran in more southern tributaries of the Tigris River remains to be seen, as
the Great Zab distribution precludes this.

An Alburnoides species was collected from the Esfahan basin (CMNFI 1979-0266, 2,
32.8-51.5 mm standard length, Esfahan, spring at Nowqan (ca. 33°10'N, ca. 50°05'E) in the
Pelasgan River basin which drains to the Zayandeh River) but has not been examined in detail.
Principal meristic characters overlap with other Alburnoides species and DNA work is required.
It may prove to be a distinct species.

Records of an Alburnoides species from the Persis basin are given in the database
generated by Mostafavi et al. (2014, 2015, 2015), from the Shapur, Shiv (= Tang-e Shib) and
Zohreh rivers, and from Dasht-e Arzhan. A single small specimen (CMNFI 1979-0399, 1, 25.9
mm standard length, Fars, Tang-e Shib River in the Zohreh River drainage (30°19'30"N,
51°15'E)) was collected. The identity of this material needs further work as above.

The following table and map summarise the distribution of the Iranian species of
Alburnoides as meristic and morphological characters overlap. A. eichwaldii and A. samiii are
species with large sample size and serve to show variation within a taxon of meristic counts (see
species accounts below). Alburnoides species in Iran have modally 8 dorsal fin branched rays (4.
nicolausi has 7 in 91.3% of fish), 8-16 anal fin branched rays (4. nicolausi has 8-11 with 76.3%
with 8-10, and A. petrubanarescui has 8-13 with 79.6% with 8-10, other species having mostly
11 or more), 39-56 lateral line scales, 5-10 total gill rakers, 2,5-4,2 pharyngeal teeth, and 37-43
total vertebrae. Distribution is key and, as noted above, earlier records are assigned to current
species mostly on distributional grounds. Authors vary in recognition of species and putative
synonyms are included here. Two potential species are added at the bottom of the table; these
require material and DNA analyses to be verified.

I have retained all the newly-described Iranian A/burnoides species (11 from 2009 to
2016). Some of the species are founded on morphology, others on morphology and molecular
data (usually a single mitochondrial gene). A robust phylogenetic treatment would require
sequence data from many more genes than the one gene usually presented (see Liu et al. (2017)).
More molecular sequence data, such as that from nuclear genes, would help clarify distinctions
and potential synonyomies.

Species/Characters Synonym of Distribution
Al. coadi Al namaki Hableh and Nam rivers, western Dasht-e Kavir
Al damghani Al namaki Cheshmeh Ali and environs, northern Dasht-e Kavir
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Al. eichwaldii - Caspian Sea (Aras River and possibly western Caspian Sea)
Al holciki - Hari River

Al idignensis Al. nicolausi Tigris River (except Nurabad River)

Al namaki - Namak Lake

Al nicolausi Al idignensis Tigris River (Nurabad River)

Al parhami Al holciki Caspian Sea (Atrak River)

Al petrubanarescui - Lake Urmia

Al qanati - Kor River, Sirjan

Al samiii - Western Caspian Sea (Sefid River or just east and then west)
Al. tabarestanensis - Eastern Caspian Sea (east of Sefid River)

Al sp. Esfahan - Esfahan

Al sp. Persis - Persis

Distribution of A/burnoides species in Iran and neighbouring countries,
caption modified after Jouladeh Roudbar ef al. (2016).

1. A. eichwaldii: Aras River, Kura River drainage; 2. 4. cf. eichwaldii: west of Safid River and here mostly A4.
samiii; 3. A. samiii: Safid River; 4. A. tabarestanensis: Tajan River; 5. A. parhami: Atrak River; 6. A. parhami: type
locality Baba-Aman stream; 7. 4. holciki: Hari River; 8. A. varentsovi: Ashkhabadka River, northern slope of
Kopetdag Mountains (not in Iran); 9. Alburnoides sp. Amu Darya River (not in Iran); 10. 4. damghani: Cheshmeh
Ali, Damghan River system, Dasht-e Kavir basin; 11. 4. namaki: Qareh Chay, Namak Lake basin; 12. 4. coadi:
Nam River, Dasht-e Kavir basin; 13. 4. petrubanarescui: Lake Urmia basin; 14. 4. nicolausi: Nurabad River, Tigris
River system; 15. A. idignensis: Tigris River system; 16. A. ganati: Pulvar River, Kor River system and 17: Sirjan
basin.

Alburnoides coadi
Mousavi-Sabet, Vatandoust and Doadrio, 2015
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Alburnoides coadi
Susan Laurie-Bourque @ Canadian Museum of Nature.

Alburnoides coadi, 84.0 mm standard length, Tehran, Nam River,
after Jouladeh Roudbar et al. (2016).

Common names. None.

[Coad’s riffle minnow, Kavir spirlin].

Systematics. The holotype is under VMFC-ALK2-H (VMFC = Vatandoust and
Mousavi-Sabet Fish Collection, Tehran), 107.9 mm standard length, Iran, Tehran Province,
Namroud River, Hableroud River drainage, Kavir basin, 35°43'N, 52°39'E. Paratypes are under
VMFC-ALK2-P1 to VMFC-ALK2-P45, 45, 55.2-81.4 mm standard length, collected with the
holotype and GUIC-ALK2-P1 to GUIC-ALK2- P4 (GUIC = Ichthyological Museum of the
University of Gilan), 4, 58.2-66.0 mm standard length, collected with the holotype. The species
name coadi is in honour of Brian W. Coad (Canadian Museum of Nature, Ottawa).



Alburnoides coadi, holotype, VMFC-ALK2-H, Hamed Mousavi-Sabet.

Alburnoides coadi, paratypes, a, 81.0 mm standard length, VMFC-ALK2-P1,
b, 76.0 mm standard length, VMFC-ALK2-P3, ¢, 71.0 mm standard length, VMFC-ALK2-P4,
d, 64.0 mm standard length, VMFC-ALK2-P5, Hamed Mousavi-Sabet.
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Jouladeh Roudbar and Eagderi (2017) suggested that this species is a synonym of 4.
namaki based on an analysis using the COI gene (the original description was based on
morphology). Levin et al. (2018) used DNA barcoding (cytochrome c oxidase subunit 1, COI or
CO1) to assess the Alburnoides species of the Caucasus and neighbouring areas and merged 4.
coadi, A. damghani and A. namaki into a single putative species. Eagderi et al. (2019) using the
COI gene to study the phylogeny of Iranian Al/burnoides found this species to be a synonym of 4.
namaki.

Key characters. This species is distinguished from other Iranian Al/burnoides by a
distribution in the western Dasht-e Kavir basin. Morphological characters overlap to varying
degrees and reference should be made to the key above.

Morphology. This species has a deep head with a markedly rounded and stout snout, and
a small mouth which is between terminal and subterminal. The eye is of a relatively small size,
the orbit diameter larger than the snout length and markedly smaller than the interorbital width.
The dorsal and anal fins outer margins are truncate to slightly concave. The caudal fin lobes are
rounded and the fin moderately forked. Eagderi et al. (2020) gave morphometric data for 16 fish,
6.62-9.67 cm total length.

Dorsal fin branched rays 7-9, usually 8, anal fin branched rays 11-14, commonly 12-13,
pectoral fin branched rays 11-15, and pelvic fin branched rays 6-7. Lateral line scales 46-52,
scale rows between the lateral line and the dorsal fin origin 9-11, typically 9 or 10, scale rows
below lateral line to pelvic fin origin 4-6, usually 4-5, scale rows between the lateral line and the
anal fin origin 4-6, usually 5-6, and scales around the caudal peduncle commonly 17-19. A
pelvic axillary scale is present, its length about 3-4 scale rows. There is a variably scaled ventral
keel, most commonly scaled along about two-thirds of its length, or completely scaled. Total gill
rakers number 8-10. Pharyngeal teeth are 2,5-4,2. Total vertebrae 39-41, with a mode of 40,
predorsal vertebrae 13-14, abdominal vertebrae 19-20, and caudal vertebrae 19-21. The caudal
vertebral region is equal or slightly longer than the abdominal region (vertebral formulae 19+20,
20+20 and 20+21).

Meristic values are:- dorsal fin unbranched rays 3 and branched rays 7(4), 8(47) or 9(1),
anal fin rays unbranched 3, anal fin branched rays 11(2), 12(27), 13(19) or 14(4), pectoral fin
branched rays 11(8), 12(18), 13(23), 14(2) or 15(1), and pelvic fin branched rays 6(3) or 7(49).
Lateral line complete with 0-2 unpored scales at the posterior end of the lateral series. Lateral
line scales 46(2), 47(2), 48(18), 49(19), 50(6) or 51(5), scales above lateral line to dorsal fin
origin 9(10), 10(40) or 11(4), scales below lateral line to anal fin origin 4(19), 5(24) or 6(9),
scales below lateral line to pelvic fin origin 4(29), 5(22) or 6(1), and total scale radii 16(7),
17(10), 18(28) or 19(5). Total gill rakers 8(25), 9(23) or 10(2). Pharyngeal teeth 2,5-4,2(10).
Abdominal vertebrae 19(12) or 20(38), caudal vertebrae 19(12), 20(27) or 21(9), predorsal
vertebrae 13(37) or 14(13), and total vertebrae 39(15), 40(26) or 41(9).

Sexual dimorphism. The fish from CMNFI 1979-0495 collected on 10 July 1978 has
the top and sides of the head with small tubercles, scale margins have 1-5 tubercles over most of
the back and flank particularly evident over the anal fin and on the lower caudal peduncle, the
pectoral and pelvic unbranched ray bears fine tubercles, and the anal fin has fine tubercles lining
the unbranched and branched rays.

Colour. Overall colouration is silvery, with the bases of the pectoral (markedly), pelvic
and anal fins (slightly) orange. The back and top of head are light to dark grey, with a pale olive
hue. Facial bones and the opercle are silvery. The lower portion of the head and body are pearly
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white. The flanks above the lateral line may have a golden hue. Faint yellow spots occur in rows
along the flanks in some specimens. Preserved fish are overall tan, darker dorsally with
horizontal rows of dark blotches formed by dark pigmentation concentrated on the middle of
scales, moderately conspicuous, above the lateral line. The lateral line has some scale pores
outlined with dark pigmentation, especially the anteriormost scales but there is generally a lack
of well-marked spots or dark pigmentation in the lateral line canal. A narrow dark mid-lateral
stripe is present along the lateral septum, more discernible from the vertical through the dorsal
fin forwards. There is a faint to strong, broad grey to brown mid-lateral stripe, most evident
posteriorly, but sometimes extending to the head. Fins are mostly hyaline, with some black
pigmentation lining caudal fin rays.

Size. Reaches 125.5 mm total length.

Distribution. This species is found in the western Dasht-e Kavir basin from the Hableh
and Nam (= Namrud) rivers (Mousavi-Sabet et al., 2015).

Zoogeography. See under the genus.

Habitat. This species is found only in riverine habitats with a temperature of 19°C, pH
6.0, conductivity 0.45 mS (limited data from one collection), clear water and medium to fast
water flow. The stream width was about 3-8 m and maximum depth was up to 1 m, with grassy
shores, submergent and encrusting plants, and the stream bed was pebbles, gravel and mud.
Other species collected syntopically were the cyprinids Barbus sp. (presumably B. miliaris),
Capoeta aculeata, Capoeta buhsei, Carassius auratus, Carassius gibelio, Squalius cf. orientalis
(presumably S. namak), the nemacheilid Paracobitis malapterura, and the exotic Oncorhynchus
mykiss (rainbow trout).

Type locality of Alburnoides coadi, Tehran, Nam River, Hamed Mousavi-Sabet.

Age and growth. Mousavi-Sabet ef al. (2017) examined 40 fish, 52.6-125.5 mm total
length, from the Nam River and found a b value of 3.12. Eagderi et al. (2020) examined 16 fish,



6.62-9.67 cm total length, from the Nam River and found a b value of 3.45, positive allometric
growth. The condition factor was 1.02-1.36, mean 1.21.

Food. Unknown.

Reproduction. Unknown.

Parasites and predators. None reported.

Economic importance. Unknown.

Experimental studies. None.

Conservation. Known only from the type locality and therefore likely to be threatened.

Sources. Mousavi-Sabet et al. (2015).

Iranian material:- CMNFI 1979-0239, 2, 57.1-79.3 mm standard length, Tehran, Nam
River near Firuz Kuh (35°43'N, 52°40'E); CMNFI 1979-0495, 1, 69.2 mm standard length,
Markazi, Nam River west of Firuz Kuh (35°43'N, 52°40'E).

Alburnoides damghani
Jouladeh Roudbar, Eagderi, Esmaeili, Coad and Bogutskaya, 2016

Alburnoides damghani, Semnan, Cheshmeh Ali Damghan,
after Jouladeh Roudbar et al. (2016).

Alburnoides damghani, Semnan, Cheshmeh Ali Damghan, H. R. Esmaeili.

Common names. Mahi-e-Khayateh-e-Damghan (= Damghan tailor fish), lapak or lapek
(meaning unknown).
[Damghan riffle minnow, Damghan spirlin, Damghan tailor fish].
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Systematics. The holotype is a female, 67.0 mm standard length from Semnan Province,
Cheshmeh (= spring) Ali, Damghan River tributary, near Damghan city, Dasht-e Kavir basin,
36°16'45.6"N, 54°05'01.6"E under CMNFI 2015-0091. Paratypes from the same locality are
under CMNFI 2015-0091A, 24, 54.6-84.4 mm standard length, ZM-CBSU (Zoological Museum
of Shiraz University, Collection of Biology Department, Shiraz) 2011-1, 15, 57.1-79.0 mm
standard length and ZM-CBSU 2012-1, 3, 83.9-89.7 mm standard length.

Alburnoides damghani, holotype, CMNFI 2015-0091,
James Maclaine @ Canadian Museum of Nature.

Alburnoides damghani, paratype, CMNFI 2015-0091A,
Bronwyn Jackson @ Canadian Museum of Nature.

Alburnoides damghani, ZM-CBSU 2011-1, paratype with 20+20 vertebral formula,
after Jouladeh Roudar et al. (2016).
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Levin et al. (2018) used DNA barcoding (cytochrome c oxidase subunit 1) to assess the
Alburnoides species of the Caucasus and neighbouring areas and merged A4. coadi, A. damghani
and A. namaki into a single putative species. A. damghani was still given as valid in the Catalog
of Fishes (downloaded 31 May 2021) and was described and differentiated in part from DNA
evidence too.

Key characters. This species is distinguished from other Iranian A/burnoides by a
distribution in Cheshmeh Ali and adjacent waters of the northern Dasht-e Kavir basin.
Morphological characters overlap to varying degrees and reference should be made to the key
above.

Morphology. This species is characterised by a weakly-developed, variably-scaled,
ventral keel from completely scaleless to completely scaled, a stout short snout with tip of the
mouth cleft on a level with the lower margin of the pupil or lower, and a small eye (eye
horizontal diameter slightly to markedly less than interorbital width). The body is compressed
but thick, the upper body profile clearly convex, similar to the lower profile. The caudal
peduncle is short and relatively deep. The snout is short and stout, only slightly pointed, its
length only slightly exceeds the eye diameter. The mouth is small, terminal, the mouth cleft is
slightly curved, and the posterior end of the upper jaw is commonly in front of a vertical with the
anterior margin of eye. The upper jaw is slightly produced over the lower jaw in most specimens,
especially larger-sized ones. The posterior end of the lower jaw is on a vertical with the anterior
margin of the pupil. The caudal fin lobes are rounded and the fin is shallowly forked. The dorsal
fin margin is truncate to slightly convex. The anal fin margin is slightly concave. The anal fin
origin is on a vertical from the posterior end of the dorsal fin base, or in front of it.

Dorsal fin unbranched rays 4, branched rays 7-9, commonly 8, anal fin unbranched rays
3, branched rays 10-13, commonly 11-12, pectoral rays 13-15, pelvic rays 6-8, total lateral line
scales 40-47 (40-46 scales to posterior margin of the hypurals), pharyngeal teeth 2,5-4,2 and 2,5-
4,1, total gill rakers 6-8, total vertebrae 39-42, commonly 40, predorsal vertebrae 12-14,
commonly 13, and the abdominal vertebral region most commonly equal to or longer than caudal
region (vertebral formulae 20+20 and 21+19).

Meristic values are:- dorsal fin unbranched rays 3(35) or 4(4), branched rays 7(5), 8(33)
or 9(1), and anal fin unbranched rays 3, branched rays 10(2), 11(11), 12(20) or 13(6). Lateral line
scales 40(2), 41(3), 42(7), 43(5), 44(1), 45(3) or 46(1). There is a pelvic axillary scale and scales
extend over the proximal bases of the anal fin forming a sheath. The ventral keel (examined in 24
paratypes) is weakly pronounced, scaleless (7), scaleless along three-quarters of keel (4), two-
thirds (4), half (5), quarter (2), fifth (1) or completely scaled (1). Total gill rakers number 6(5),
7(16) or 8(3), rakers are short, thick and widely spaced, the longest touching the adjacent one
when appressed. Pharyngeal teeth are 2,5-4,2(19) or 2,5-4,1(5). Total vertebrae number 39(4),
40(28) or 41(7), predorsal vertebrae 12(5), 13(26) or 14(8), abdominal vertebrae 20(31) or 21(8)
and caudal vertebrae 19(8), 20(28) or 21(4). The vertebral formulae are 20+20(24), 21+19(5),
20+21(4), 20+19(3), 21+20(3), 20+19(1) or 19+20(1). The caudal vertebral region most
commonly is equal to the abdominal region (in 23 paratypes) or longer than the latter (11), the
difference between abdominal and caudal counts being +2(5), +1(6), 0(23) or -1(5).

Cephalic sensory canals are typical of most A/burnoides. The supraorbital canal is not
lengthened in its posterior section and has 8-10, commonly 9 pores with 2-4, commonly 3, and 5-
7, commonly 6, canal openings on the nasal and frontal bones, respectively. The infraorbital
canal has 13-17, commonly 14-15, pores with 4 (rarely 3 or 5) canal openings on the first
infraorbital. The preopercular-mandibular canal is complete, with 13-17, modally 14-16, pores
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and commonly 5 or 6 and 8 or 9 canal openings on the dentary and preoperculum, respectively.
The supratemporal canal is complete, with 5 (rarely 6 or 7) pores.

Sexual dimorphism. In CMNFI 2015-0091A, fish 60.5-84.4 mm standard length caught
on 22 August 2011, have mature males bearing tubercles on the unbranched and branched fin
rays, in a single row branching into two distally on the branched rays. These are most prominent
on the pectoral, pelvic and anal fins. Tubercles line scale margins in a single row of up to six
tubercles, in particular over the anal fin and on the lower caudal peduncle. Scales below the
dorsal fin are also lined with tubercles but to a much lesser extent than those above the anal fin.
Flank scales generally may bear tubercles but many do not and anterior flank scales may have
only a single tubercle. Minute tubercles are present on the dorsal and upper head surface.

Colour. A darker back fades to a silvery white belly. There are three to four rows of large
dark spots above the lateral line starting from the posterior part of the operculum and ending at
the posterior level of the anal fin, continuing with two rows behind the anal fin to the base of the
caudal fin. A mid-flank stripe is evident, darkest on the caudal peduncle. Small black spots are
on the operculum, behind and below the eye, and smaller and less dark spots are between the eye
and upper jaw. The lateral line is demarcated by pigment above and below it (the typical stitched
pattern in many Alburnoides species), the bases of the anal, pelvic, pectoral and dorsal fins are
almost reddish-orange, the caudal fin base is pale or faint yellow. The pectoral fin unbranched
ray is lined with melanophores on its inner margin. The posterior free margin of the dorsal, anal,
caudal and pelvic fins is whitish hyaline, faint pigmentation on the caudal fin centre branches
distally to follow the inner margins of the fin fork, and there is fine pigmentation on the proximal
part of the dorsal and anal fin rays, darker in the dorsal fin rays. The peritoneum is silvery with
fine melanophores.

Size. Reaches 89.7 mm standard length.

Distribution. Known principally from the type locality in the Dasht-e Kavir basin, a
record below from a ganat at nearby Ebrahimabad is assigned to this species.

Zoogeography. This species is most closely related morphologically to 4. namaki, A.
varentsovi and Alburnoides sp. from the Amu Darya River. Phylogenetically, based on COI gene
sequences, this species is closest to A. namaki.

Habitat. This species is found in spring, stream and qanat habitats. The spring type
locality was about 5-10 m wide, with substrate consisting of coarse gravel and boulders, good
riparian vegetation and almost fast-flowing and transparent waters. The physicochemical
parameters at the spot were:- dissolved oxygen 7.54 mg/l, total dissolved solids 318 mg/I,
salinity 0.32%o, conductivity 552 um/cm, pH 7.97 and water temperature 23.25°C. The site is at
1,569 m altitude.



92

Habitats of Alburnoides damghani, Semnan, Cheshmeh Ali Damghan,
after Jouladeh Roudbar et al. (2016).

Age and growth. Narjes Tabatabaei ef al. (2013) found fish from Cheshmeh Ali had age
groups 0" to 5" years and W = 0.000021TL**?. Tabatabaei et al. (2015) gave b values of 2.9 for
Cheshmeh Ali (pooled sexes, 17 females 2.77, 23 males 3.05). von Bertalanffy growth
parameters were L., = 120.0, K=0.29, t, =-1.0 and ® = 8.34. Age classes were 1"to 57, with the
most abundant age class being 3" years. Fish in Cheshmeh Ali had a higher condition factor,
length and weight, perhaps because of stable conditions and food abundance, or possibly
sampling error, compared to fish from the Jaj River and Qareh Chay (a different species).
Mousavi-Sabet ef al. (2017) examined 30 fish, 55.3-89.5 mm total length, from Cheshmeh Ali
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and found a b value of 3.24. Eagderi ef al. (2020) examined 45 fish, 7.13-11.07 cm total length,
from Cheshmeh Ali and found a b value of 3.5, positive allometric growth. The condition factor
was 0.77-1.37, mean 1.11.

Food. Unknown.

Reproduction. Unknown.

Parasites and predators. None reported.

Economic importance. None.

Experimental studies. None.

Conservation. Its restricted range, drought in recent years and introduction of the exotic
carnivorous Oncorhynchus mykiss (rainbow trout) (personal observation of H. R. Esmaeili), may
threaten this endemic species. Jouladeh-Roudbar ez al. (2020) listed it as Critically Endangered
for the above reasons.

Sources. Jouladeh Roudbar et al. (2016).

Type material:- Alburnoides damghani (CMNFI 2015-0091, CMNFI 2015-0091A, ZM-
CBSU 2011-1) and ZM-CBSU 2012-1).

Iranian material:- CMNFI 2008-0298, 1, 59.3 mm standard length, Semnan, ganat at
Ebrahimabad (36°04'N, 54°14'E).

Alburnoides eichwaldii
(De Filippi, 1863)

Alburnoides eichwaldii, ca. 8.9 cm total length, ZISP 10249, Georgia, Kura River at
Borzhomi (= Borjomi), after Berg (1948-1949).



Alburnoides eichwaldii, a, 66.0 mm standard length, b, 68.0 mm standard length,
GUIC AL201EI, Ardebil, Balekhlu River, Aras River basin, Hamed Mousavi-Sabet.

Alburnoides eichwaldii, Iran, Hamid Reza Esmaeili.

94
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Alburnoides eichwaldii, Ardabil, Aras River at Parsabad, Hamid Reza Esmaeili.

Alburnoides eichwaldii, Turkey, Ardahan Province, Hanak Stream,
Kura River drainage, after Turan et al. (2013).

Common names. Khayateh or mahi khayateh (= tailor or tailoress fish, from the lateral line
pattern which resembles stitches), khayateh Khazar (= Caspian tailor), kuli (= general term for a
small fish), lapak or lapek in Mazandaran (meaning unknown), parak in Gilaki (= scaly since
parak is a small feather), sima (= possibly silvery).

[Gijovcu in Azerbaijan; Kura noktali incise and Noktal1 inci balig1 in Turkish (Cigek et
al.,2020; Kaya et al., 2020); Armyanskaya bystryanka or Armenian bystryanka for 4. b.
armeniensis, vostochnaya bystryanka or oriental bystranka, zakavkazskaya bystryanka or
Transcaucasian bystranka, all in Russian; Caspian spirlin, Eichwald’s riffle minnow, Kura chub,
South Caspian spirlin, southwestern Caspian spirlin; riffle bleak or riffle minnow and spirlin in
general].

Systematics. This species was long regarded as a subspecies of a wide-ranging European
and West Asian species, Alburnoides bipunctatus (Bloch, 1782). Cyprinus bipunctatus was
originally described from the Weser River in Germany. Alburnus Eichwaldii De Filippi, 1863,
described from the “Kur presso Tiflis” (= Kura River near Tbilisi, Georgia), was regarded as a
Caspian Sea basin subspecies of Alburnoides bipunctatus but Banarescu (1991) briefly stated
that it could not be distinguished from A/burnoides bipunctatus fasciatus (Nordmann, 1840) of
the Black Sea basin (the latter now too now recognised as a distinct species, Catalog of Fishes,
downloaded 27 May 2018). Hol¢ik and Jedli¢ka (1994) considered that the observed variation
was clinal and subspecies were not warranted. Reshetnikov et al. (1997) also considered
subspecies as disputable. There is another nominal subspecies in the Aras River drainage of
Armenia, Alburnoides bipunctatus armeniensis Dadikyan, 1972, from the rivers Arpa, Vorotan,
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Vedi, Marmarik, Kasakh and their tributaries, now regarded as a synonym of eichwaldii
(Bogutskaya and Coad, 2009).

Bogutskaya and Coad (2009) resurrected 4. eichwaldii. Turan et al. (2016) and Bektas et
al. (2019) recorded it from the Aras River basin of Turkey and it also occurs in this basin in Iran.

A syntype of Cyprinus bipunctatus described from the Weser River, Germany is in the
Museum fiir Naturkunde, Universitit Humboldt, Berlin (ZMB 3357) (Eschmeyer et al., 1996).

Two syntypes of Alburnus eichwaldii from “Tiflis” are in the Naturhistorisches Museum
Wien under NMW 55516 (70.9-74.8 mm standard length) and four syntypes are in the Istituto e
Museo di Zoologia della R. Universita di Torino under MZUT N.677 (Tortonese, 1940;
Eschmeyer et al., 1996).

Alburnus eichwaldii, syntypes, NMW 55516, Naturhistorisches Museum, Wien.

Alburnus_eichwaldii_NMW55516_Syntypes_1-2_RW1257
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Syntypes of Alburnoides bipunctatus armeniensis are in the Zoological Institute, St. Petersburg
under ZISP 37502.

Dadikyan (1973) demonstrated variability in this species in a mountainous region of
Armenia within the Aras River basin. Up to 10 characters could be used to distinguish
populations within the same river but taken at different altitudes. Populations at similar altitudes
but in different rivers (and habitat types, e.g., rushing rocky streams compared to a bog) also
varied but the characters were not necessarily the same as those distinguishing altitudinal
variants within one river. Local conditions, such as temperature and flow regime, may govern the
characters at any one site. Gene flow may play a part as fish are carried downstream by heavy
rainfall. Populations living within the same river are presumably more closely related than
populations in different river systems but may show more differences than populations at similar
altitudes but which have had no gene flow for long periods. These factors could then complicate
designation of subspecies in this species and accurate analysis requires large series of specimens.

Key characters. This species is distinguished from other Iranian A/burnoides by a
distribution in the Aras River basin of northwestern Iran and possibly the western Caspian Sea
coast of Iran. Morphological characters overlap to varying degrees and reference should be made
to the key above.

Morphology. There are deep-bodied and relatively elongate forms (Berg, 1948-1949).
This species is characterised by moderately rounded caudal fin lobes, the caudal fin is not deeply
forked, commonly a scaleless ventral keel but may be variably scaled (up to completely scaled),
commonly a deep head and slightly to markedly rounded snout, the tip of the mouth cleft is
slightly below the level of the middle of the eye or at about the lower margin of pupil, and the
upper jaw is slightly protruding over the lower jaw.

Dorsal fin branched rays 6-9, usually 8, anal fin branched rays 10-15, usually 11-13,
pectoral branched fin rays 13-15, and pelvic fin branched rays 7. Lateral line scales 44-56
(Dadikyan (1972, 1973) gave 39-56, averaging 48.7, in A. bipunctatus armeniensis and
Esmaeilipoor Poode ef al. (2015) gave 40-52 for Iranian Aras River fish). Total gill rakers
number 5-12. Pharyngeal teeth are commonly 2,5-4,2 and other variants with four teeth in the
longer row of the right ceratobranchial, also, less frequently, 2,5-5,2 or 2,5-5,1. Total vertebrae
number 38-43 with a mode of 41, predorsal vertebrae 12-15 with a mode of 14, abdominal
vertebrae 18-22 with a mode of 21, and caudal vertebrae 19-22 with a mode of 21. The caudal
region is commonly one vertebra shorter than, equal to the abdominal region or one vertebra
longer than, the abdominal region, and the difference between the abdominal and caudal
numbers varies from +3 to -1 with a mode of 0, and the most common vertebral formulae are
21421, 21+20 and 20+21. Esmaeilipoor Poode ef al. (2015) gave 36-41 total vertebrae for
Iranian Aras River fish. The syntypes NMW 55516 have 41 and 42 total vertebrae.

Meristic values are:- dorsal fin branched rays 7(14), 8(200) or 9(3), anal fin branched
rays 10(4), 11(51), 12(88), 13(60) or 14(14). Abdominal vertebrae 18(1), 19(4), 20(62), 21(134)
or 22(14), caudal vertebrae 19(14), 20(86), 21(99) or 22(16), predorsal vertebrae 12(2), 13(82),
14(118) or 15(13), and total vertebrae 38(1), 39(4), 40(26), 41(98), 42(71) or 43(15) (Bogutskaya
and Coad, 2009; Mousavi-Sabet ef al., 2015; material below).

Sexual dimorphism. Abdurakhmanov (1962) reported pelvic fin length greater in males
and snout length greater in females for this species in Azerbaijan.

Colour. There is a characteristic pigmentation along the lateral line with a small spot
above, and another below, the lateral line opening on each scale. This only appears in preserved
material as live fish are an overall silvery colour. It can be absent, mostly in lake forms (Berg,
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1948-1949). The flank has a blue-grey stripe wider than the eye diameter. Above the lateral line
there may be a series of 5-9 black lines formed of triangular blotches and 3-5 similar lines below
the lateral line. The back and head are dark olive, almost black, dark green or dark brown. The
flank above the lateral line may have purple iridescent tints. The flanks can be a golden yellow.
The belly and lower head are pearly-white. The dorsal and caudal fins have some grey pigment
or may be dark grey. The bases of the pectoral, pelvic and anal fins have orange to red
pigmentation which is not well-developed in young. The extent and intensity of this pigment is
variable between fins, although in some fish it is equally developed on all these fins.

Size. Attains 14.5 cm (Berg, 1948-1949).

Distribution. This species is found in river drainages of the southwestern Caspian coast
from the Samur (according to Berg, 1948-1949) down to rivers of the Lenkoran which borders
Iran. The Aras River basin also harbours this species. Mainly in the Aras River basin in Iran such
as the Aghsu, Ahar, Almas, Aras, Balekhlu-Chay or Balekhlu, Ghotor, Kalibar, Qareh Su,
Saghezchai (= Saqqez), Zangbar and Zilber rivers, and the Sattarkhan Dam (Masoumian, 2007,
Abdoli and Naderi, 2009; Jafarzadeh et al., 2015; Mousavi-Sabet et al., 2015, 2017; Jouladeh-
Roudbar et al., 2016, 2020) but it may occur on the extreme western Caspian Sea coast of Iran as
Levin ef al. (2018) recorded it (with A. samiii) in the Lenkoran River of Azerbaijan. This would
need testing by DNA for Iranian waters. All A/burnoides from the Sefid River basin and west
(except the Aras River basin) in Iran are allocated to 4. samiii in the present work, while
recognising some could be A. eichwaldii.

Zoogeography. Bektas et al. (2019) placed this species, in their analysis of A/burnoides
in Turkey, in an Eastern Clade and lineage IV, the Caspian Sea basin (and this Clade includes
Euphrates species not found in Iran and presumably other species that are). The Eastern Clade
split from the Western Clade about 7.7 MY A (the middle Tortonian), coinciding with the
existence of the Balkanian-Anatolian-Iranian landmass that continued until the Late Miocene,
and diversification occurred during the Late Miocene to middle Pleistocene (Calabrian). Eastern
clade groups of species (Ponto-Caspian, Tigris and Euphrates, and Central Anatolia) were
separated from 5.98 to 2.37 MY A during the Pliocene uplift of the eastern Anatolian region.

Habitat. This species is found in rivers, streams and dams but commonly inhabits small
streams and is less frequent in the main flow of large rivers.

Age and growth. Mousavi-Sabet ef al. (2017) examined 110 fish, 45.8-123.2 mm total
length, from three localities (Aras River, 40 fish, b = 3.18, Saghezchi or Saghezchai (= Saqqez)
Stream or River, 30 fish, » = 3.27, and Balekhlu River, 40 fish b = 3.21) with an average b value
of 3.03. Eagderi ef al. (2020) examined 60 fish, 3.98-10.98 cm total length, from the Aras River
and found a b value of 3.19, positive allometric growth. The condition factor was 0.82-1.44,
mean 1.11.

Cicek et al. (2016) examined 162 fish, 3.2-13.0 cm total length, from both rivers and
lakes of the Aras River basin in Turkey. They found age groups 0-3 years with 0 and 1 the most
frequent. Growth was rapid in the first year and then declined. Length-weight relationships were
W = 0.00644L°***! for rivers and W = 0.00651L>*""* for lakes with b values not significantly
different from 3.0 indicating isometric growth. von Bertalanffy growth parameters were L, =
12.91 cm, k = 0.548/year, ty = -1.41 year, @’ = 1.96 and K = 1.08 for rivers and L., = 16.36 cm, k
=0.237/year, ty = -2.89 year, @’ = 1.8 and K = 1.19 for lakes. Instantaneous total (Z), natural
(M) and fishing (F) mortalities were 0.88, 0.75 and 0.13/year for rivers and 0.39, 0.37 and 0.02/
year for lakes. The exploitation rate (E) was 0.15 and 0.05 for rivers and lakes respectively.
Overtfishing pressure was absent as these fish were not commercially fished in the Aras River.
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In Azerbaijan, maturity was attained at 1-2 years and life span was 3 years
(Abdurakhmanov, 1962).

Food. Hajipour et al. (2019) examined the diet of fish identified as A. bipunctatus (= A.
eichwaldii) from the Kaleybar (= Kalibar) Chay in the Aras River basin based on 53 fish. The
highest and lowest feeding levels were in winter and spring respectively. The species was found
to be benthivorous and detritivorous, and no zooplankton were found attributed to the small size
(6.7 cm mean length) and low planktonic resources. Infestation with Ichthyophthirius multifilis
occurred in summer and autumn. Food in Azerbaijan was taken from the bottom or from the
water surface, the former being mostly insect larvae and the latter terrestrial organisms which fell
on the water. Diatoms were also found in gut contents (Abdurakhmanov, 1962).

Reproduction. Spawning took place in spring (April-June) at 13-15.6°C and adhesive
eggs were laid on sand or gravel in fast-flowing water. Fecundity reached 6,496 eggs and egg
diameter 2.16 mm in Azerbaijan (Abdurakhmanov, 1962).

Parasites and predators. Fish from CMNFI 2007-0087 carried large black flank
blotches, presumably caused by a parasite. Masoumian et al. (2005) reported the protozoan
parasites Ichthyophthirius multifilis, Trichodina perforata and Chilodonella, sp. from this species
(as A. bipunctatus) in water bodies in West Azarbayjan. Also, Masoumian (2007) reported the
parasites Diplozoon megan and Trichodina perforata from Alburnoides bipunctatus (= A.
eichwaldii) in the Aras, Ghotor and Zangbar rivers in West Azarbayjan. Mortazavi Tabrizi ef al.
(2005) and Hajirostamloo (2009) recorded Ligula intestinalis from fish identified as 4.
bipunctatus in the Sattarkhan Dam in East Azarbayjan. Barzegar et al. (2008) recorded the
digenean eye parasite Diplostomum spathaceum from this fish (as 4. bipunctatus, possibly A.
eichwaldii as locality is unclear) from the Saryson River in the western Caspian Sea basin.

Economic importance. None.

Experimental studies. Rahmati-holasoo et al. (2014) found that clove oil could be used
repeatedly for at least two weeks as an anaesthetic in fish identified as A. eichwaldii (locality not
given and probably not that species - authors have studied what are now recognised as other
Alburnoides species). Doustdar et al. (2018) found that the highest level of molybdenum
contamination in a study of Aras River fish was found in this species (identified as 4.
bipunctatus) at 11.7 pg/g dry weight muscle tissue, as also was arsenic.

Conservation. Kiabi et al. (1999), examining [ranian material, considered fish identified
as A bipunctatus to be of least concern in the south Caspian Sea basin according to [UCN
criteria. Criteria included abundant in numbers, habitat destruction, widespread range (75% of
water bodies), present in other water bodies in Iran, and present outside the Caspian Sea basin.
These assessments may apply, at least in part, to the current taxon as well as other Caspian Sea
Alburnoides. Listed as of Least Concern by the [IUCN (downloaded 25 February 2019).

Sources. Bogutskaya and Coad (2009).

Iranian material:- CMNFI 2007-0086, 2, 35.9-41.2 mm standard length, Ardabil, Qareh
Su basin near Nir (ca. 38°02'N, ca. 48°00'E); CMNFI 2007-0087, 2, 74.6-79.2 mm standard
length, Ardabil, Qareh Su north of Ardabil (38°22'N, 48°19'E); CMNFI 2007-0089, 2, 36.2-43.7
mm standard length, East Azarbayjan, Ahar Chay at Ahar (38°28'N, 47°03'E); CMNFI 2007-
0090, 14, 37.7-48.1 mm standard length, East Azarbayjan, Zilber Chay north of Marand
(38°29'N, 45°46'E).

Alburnoides holciki
Coad and Bogutskaya, 2012
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Alburnoides holciki, a, 64.0 mm standard length, VMFC AL201HO,
b, 58.0 mm standard length, VMFC AL201HO,
Razavi Khorasan, Hari River, Hamed Mousavi-Sabet.

Common names. Kuli-ye Harirud (= Hari River fish), khayateh-e Hol¢ik (= Hol¢ik tailor fish).
[Hari spirlin, Harirud bleak, Hol¢ik’s bleak, Hol¢ik’s spirlin, Hol¢ik’s riffle minnow].
Systematics. The type series consists of SNM-PM 6788, holotype, 80.0 mm standard

length, and 18 paratypes, 49.6-92.6 mm standard length, Afghanistan, Hari River at Herat (ca.

34°20'N, 62°12'E). The species was named after the late Juraj Hol¢ik, Bratislava who studied

Iranian fishes. Fardanian et al. (2016) briefly indicated the species is distinct using cytochrome

oxidase 1 sequences. Levin et al. (2018) also used DNA barcoding (cytochrome ¢ oxidase

subunit 1) to assess the A/burnoides species of the Caucasus and neighbouring areas and found

this species to be distinct. Alburnoides parhami Mousavi-Sabet, Vatandoust and Doadrio, 2015,

described from the Atrak River basin, was synonymised with this species by Eagderi ef al.

(2019) using COI gene data and Jouladeh-Roudbar et al. (2020) concurred stating there was less

than 0.4% genetic distance using their own unpublished COI data.

Alburnoides holciki, holotype, SNM-PM 6788, Brian W. Coad.
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Alburnoides holciki, holotype, SNM-PM 6788, Brian W. Coad.

Key characters. This species is distinguished from other Iranian A/burnoides by a
distribution in the Hari River basin of northeastern Iran. Morphological characters overlap to
varying degrees and reference should be made to the key above.

Morphology. This species is characterised by a well-defined, sharp, scaleless or only
slightly scaled, ventral keel, a short, slightly pointed snout, a terminal mouth with the tip of the
mouth cleft on a level with the upper half of the pupil, and a large eye (orbit width about equal to
interorbital width).

Dorsal fin with 3-4 unbranched and 7-9, usually 8, branched rays, anal fin with 3
unbranched and 10-16, branched rays, usually 14-15, pectoral fin branched rays 13-15, and
pelvic fin branched rays 6-8. Lateral line scales 46-55, usually 47-51 (42-57 total lateral line
scales), scales between lateral line and dorsal fin origin 9-11, and scales around caudal peduncle
20-26, mostly 20-23. Total gill rakers number 5-9 (Jouladeh-Roudbar et al. (2020) gave 6-14),
reaching the raker below when appressed, often small and weakly developed, or concealed in the
flesh of the gill arch. Pharyngeal teeth are 2,5-4,2, rarely 2,5-5,2. Total vertebrae are 39-42,
usually 41, abdominal vertebrae 19-21, caudal vertebrae 19-22, predorsal vertebrae 12-14,
usually 13 or 14, and the caudal vertebral region is longer than the abdominal region. The most
frequent vertebral formulae are 20+21, 20+22 and 19+21. Levin ef al. (2019) gave somewhat
wider counts for fish from the Amu Darya basin (see below in Distribution) and these were
incorporated above. The holotype has 41 total vertebrae. Mohammadi-Sarpiri et al. (2021)
described the osteology of this species. They recorded 35-39 vertebrae including the four
Weberian vertebrae, much lower than reported here.

Meristic values are:- dorsal fin branched rays 7(1), 8(46) or 9(7) and anal fin branched
rays 10(1), 11(-), 12(1), 13(3), 14(21), 15(23) or 16(5). Abdominal vertebrae 19(9), 20(44) or
21(2), caudal vertebrae 20(5), 21(39) or 22(11), predorsal vertebrae 12(1), 13(38) or 14(15), and
total vertebrae 40(5), 41(39) or 42(10) (Coad and Bogutskaya, 2012; Mousavi-Sabet ef al.,
2015).

Sexual dimorphism. Unknown.

Colour. Overall colour in life is silvery with pectoral, pelvic and anal fin bases reddish-
orange. Pigmentation in preserved material consists of a darker back and lighter abdomen. A
diffuse stripe extends from the head to the tail, being expanded on the tail base, and a dark line
separates the hypaxial and epaxial muscle masses and is overlain by the stripe. There are 3-4
rows of spots above the lateral line which may extend back as far as the end of the pelvic fin
level. There may be 1-2 rows of spots below the anterior lateral line in front of the pelvic fin
level and above the pectoral fin. A stripe occurs before and after the dorsal fin on the back. There
is a characteristic pigmentation along the lateral line with a small spot or bar above, and another
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below, the lateral line opening on each scale. This also appears in live material even though they
are an overall silvery colour. Fins are mostly hyaline with faint pigment along the anterior dorsal
fin rays, a line of pigment along the proximal edge of the pectoral fin unbranched ray and weak
pigmentation on the first branched ray, and weak pigmentation on the caudal fin centre
branching distally to follow the inner margins of the fin fork. The peritoneum is white-grey to
light brown overall, the latter from distinct but crowded pale brown spots. Some fish may have a
few, very small, black pigment spots on the peritoneum.

Size. Attains 92.6 mm standard length or 94.3 mm total length.

Distribution. This species is found in the Hari River (= Tedzhen) basin, including at
Herat, Afghanistan and in Iran from the Hari and Kashaf rivers and the Kardeh and Doosti dams
(Abdoli and Naderi, 2009; Coad and Bogutskaya, 2012; Mousavi-Sabet et al., 2018; Jouladeh-
Roudbar et al., 2020). Levin et al. (2019) extended the distribution to the upper Amu Darya
basin in Tajikistan (Kafirnigan, Khanaka, Kyzylsu, Tayirsu, Vakhsh and Yakkhsu rivers) and
possibly the Zeravshan River basin (Mogian Darya and Zeravshan rivers) in Tajikistan based on
morphological and COI barcode data. This species also probably inhabits the Murgab River in
Turkmenistan. Also, in the Atrak River basin if A. parhami is a synonym. Sheraliev et al. (2021)
extended the range to inland waters of Uzbekistan.

Zoogeography. Coad and Bogutskaya (2012) gave comparative details with these and
other Alburnoides.

Habitat. There is no data other than capture in rivers, streams and dams for Iran.

Age and growth. Mousavi-Sabet ef al. (2017) examined 30 fish, 52.6-93.4 mm total
length, from the Hari River and found a b value of 3.25. Eagderi ef al. (2020) examined 27 fish,
6.54-9.43 cm total length, from the Hari River and found a b value of 3.29, isometric growth.
The condition factor was 0.72-0.93, mean 0.84.

Food. Unknown.

Reproduction. Unknown.

Parasites and predators. None reported from Iran.

Economic importance. None.

Experimental studies. None.

Conservation. Jouladeh-Roudbar et al. (2020) listed it as Data Deficient as they found it
only at the outlet of the Doosti Dam in Iran.

Sources. Type material:- A/burnoides holciki (SNM-PM 6788).

Iranian material:- BM(NH) 1914.1.1:30-31, 2, 83.2-92.1 mm standard length, Razavi
Khorasan, Kashaf River, Mashhad (ca. 36°18'N, ca. 59°36'E).

Alburnoides idignensis
Bogutskaya and Coad, 2009


https://geohack.toolforge.org/geohack.php?pagename=Mashhad&params=36_18_N_59_36_E_region:IR_type:city
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Alburnoides idignensis, a, 51.0 mm standard length, b, 55.0 mm standard length,
VMFC AL201ID, Kermanshah, Bid-e¢ Sorkh River, Gamasiab River basin,
Hamed Mousavi-Sabet.

Common names. Khayateh-ye Dejleh or khayateh-e Tigris (both = Tigris tailor fish), lapek or
lapak (meaning unknown), shebeh zury (= resembling zury, the latter being an unknown name)
in Khuzestan for A/burnoides spp.

[Tigris riffle minnow, Tigris spirlin].

Systematics. The holotype (CMNFI 2007-0118) is a male, 89.2 mm standard length,
from Kermanshah, Bid Sorkh River between Sahneh and Kangavar, Gamasiab River drainage,
ca. 34°23'N, 47°52E; paratypes (CMNFI 2007-0118A), 13, 33.5-90.0 mm standard length,
same data as holotype. The species is named for the Tigris River which was called Idigna in
Sumerian (Akkadian: Idiklat; biblical: Hiddekel; Arabic: Dijlah; Turkish: Dicle).

Jouladeh Roudbar ef al. (2015) were unable to distinguish this species based on 33
morphometric and five meristic characters. Jouladeh Roudbar ef al. (2016) found this species and
A. nicolausi were very closely related and not well supported as sister taxa (low posterior
probability of 0.62). However, the ancestral node for 4. idignensis was 1.0, as was the ancestral
node for A. nicolausi, which is strong support for monophyly of each of these species.
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Alburnoides idignensis, holotype, CMNFI 2007-0118,
James Maclaine @ Canadian Museum of Nature.

Alburnoides idignensis, holotype, CMNFI 2007-0118,
Noel Alfonso @ Canadian Museum of Nature.

Levin ef al. (2018) also used DNA barcoding (cytochrome c oxidase subunit 1) to assess
the Alburnoides species of the Caucasus and neighbouring areas and found this species not to be
distinct from A. nicolausi.

Key characters. This species is distinguished from other Iranian A/burnoides by a
distribution in the Tigris River basin. Morphological characters overlap to varying degrees and
reference should be made to the key above.

Morphology. This species is characterised by a moderately compressed and relatively
thick body, a deep head with a markedly rounded and stout snout, a small mouth which is
between terminal and subterminal, a tip of the mouth cleft on a level from the lower margin of
the pupil, an eye of average size, an orbit diameter larger than the snout length and markedly
smaller than the interorbital width, the junction of the lower jaw and the quadrate on about a
vertical through the anterior margin of the pupil, the pectoral fin unbranched ray strongly lined
with melanophores on its inner margin, the anal fin origin is in front of a vertical from the
posterior end of the dorsal fin base, caudal fin lobes rounded and fin shallowly forked, and a
variably scaled ventral keel though most commonly scaled along about one-third to two-thirds of
its length.

Dorsal fin branched rays 6-8, commonly 8, anal fin branched rays 9-14, usually 11-12,
pectoral fin branched rays 12-16, and pelvic fin branched rays 6-7, usually 7. Total lateral line
scales 41-51 (39-49 scales to posterior margin of hypurals), scales above lateral line to dorsal fin
origin 8-11, usually 9-10, scales around caudal peduncle 12-18, usually 14-16, pharyngeal teeth
commonly 2,5-4,2 or 2,4-4,2, total gill rakers 6-10, total vertebrae 37-40, with a mode of 39,
predorsal vertebrae 11-14, abdominal vertebrae 18-20, caudal vertebrae 18-20, a caudal vertebral
region most commonly one vertebra shorter or one vertebra longer than the abdominal region,
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the most common vertebral formulae are 20+19 and 19+20, and the difference between the
abdominal and caudal counts averages 0. The holotype has 38 total vertebrae.

Meristic values are:- dorsal fin branched rays 6(1), 7(19) or 8(78) and anal fin branched
rays 9(1), 10(4), 11(54) or 12(35). Abdominal vertebrae 18(1), 19(45) or 20(52), caudal
vertebrae 18(1), 19(47) or 20(50), predorsal vertebrae 11(2), 12(71), 13(24) or 14(1), and total
vertebrae 37(1), 38(15), 39(63) or 40(19) (Bogutskaya and Coad, 2009; Mousavi-Sabet et al.,
2015).

Sexual dimorphism. The following characters were significantly different between sexes
- greater in females: head width, postorbital distance, and pelvic fin origin to anal fin origin
distance; greater in males: head length, pectoral fin length in pectoral fin origin to pelvic fin
origin distance, and pelvic fin length in pelvic fin origin to anal fin origin distance. In CMNFI
1979-0278, a fish 52.8 mm standard length caught on 5 July 1977, there are fine tubercles on top
of the head and all fins except the caudal fin. The largest tubercles lined the anal fin rays in a
single row, branching with branching ray tips. Scales over the anal fin and on the lower caudal
peduncle also bore tubercles, up to four lining the scale margin.

Colour. Overall colour is silvery-brown with reddish bases to the pectoral, pelvic and
anal fins. The anal fin may have reddish pigmentation on the anterior rays and membranes. The
dorsal fin bears dark pigmentation distally. The caudal fin has dark pigmentation lining the fin
rays. The head below and behind the eye is silvery. The upper flank scales are mostly light but
some are darkly pigmented in no obvious pattern. The lateral line is delineated by some darker
pigment above and below but not as strongly as in the A. petrubanarescui holotype and obscured
by background pigmentation on the caudal peduncle. Some pigment on the flank scales above
and below the lateral line give the impression of stripes but this is not strongly developed. A
mid-flank stripe is not developed but there is contrasting dark pigment between the yellow stripe.
A thin dark or yellow stripe separates the epaxial and hypaxial muscle masses. The back is dark
and obscures a predorsal and postdorsal stripe. The fins are mostly immaculate, with some
melanophores lining the rays of the dorsal and pectoral fins in particular. The pectoral fin
unbranched ray is strongly lined with melanophores on its inner margin. The peritoneum is
silvery with fine melanophores and some spots.

Size. Attains 113.4 total length (Mousavi-Sabet et al., 2017).

Distribution. This species is from some upper reaches of tributaries of the Karkheh
(Qareh Su) River in the Tigris River basin in the Zagros Mountains of Iran. The Karkheh drains
into the Tigris just below its confluence with the Euphrates. Assuming this species is the widely-
distributed A/burnoides of the Tigris River basin in Iran (with A. nicolausi very localised), it is
found in the Agh Bolagh, Aran, Badavar, Bahmanshir, Bala, Bid Sorkh, Chamzarivar,
Chardavol, Cheshmeh Goomle, Cheshmeh Gileh, Dez, Dinorab, Dinvar, Gamasiab, Gaznahle,
Gholghol, Haramabad, Jarrahi, Kahman, Karkheh, Karun, Kashkan, Kerend, Kharchang,
Khorram (Khorramabad), Kiarud, Malayer, Marun, Marvil, Mereg, Nahr-e Shavor, Qareh Su,
Ravand, Ravansar, Sarab Dowrah, Shush, Valam and Zardab rivers, the Aran and Gaznahle
streams and the Khondab and Pir Salman wetlands (Jouladeh Roudbar et al., 2016, 2020;
Taghiyan et al., 2016, Keivany and Zamani-Faradonbe, 2017b; Mousavi-Sabet et al., 2017;
Nasri, 2021).

Zoogeography. See under the genus.

Habitat. This species is found in rivers, streams, wetlands, springs and qanats. This
species was captured in the Sarab Dowrah River on 5 July 1977 (CMNFI 1979-0278) at an
altitude of 1,370 m, in clear water at 19°C, with pH 6.8, the shore was bushy, some plants were
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present in the water, and the river had a stony bed. Other species recorded together with this
species were the cyprinids Alburnus mossulensis (= A. sellal), Barbus lacerta, Capoeta aculeata,
Cyprinion macrostomus, Garra rufa, the cobitid Cobitis avicennae, and the nemacheilids
Oxynoemacheilus kermanshahensis and O. kiabii.

Age and growth. Keivany and Zamani-Faradonbe (2017b) examined 61 fish, 34.8-76.2
mm total length, from the Jarrahi River and found a b value of 3.33. Mousavi-Sabet ef al. (2017)
examined 40 fish, 57.9-84.3 mm total length, from the Aran Stream and found a b value of 3.36,
33 fish, 73.3-113.4 mm total length, from the Bid Sorkh Stream with a b value of 3.22 and 40
fish, 45.5-97.3 mm total length, from the Gaznahle Stream with a b value of 3.14, and with an
overall b value of 3.11. Eagderi et al. (2020) examined 37 fish, 4.19-10.21 cm total length, from
the Gamasiab River and found a b value of 3.13, isometric growth. The condition factor was
1.11-1.78, mean 1.37.

Food. Unknown.

Reproduction. Unknown.

Parasites and predators. None reported although fish from CMNFI 2008-0236 were
heavily parasitised as evidenced by black spots, possibly encysted trematode larvae.

Economic importance. None.

Experimental studies. None.

Conservation. Jouladeh Roudbar et al. (2020) listed it as of Least Concern for its large
distribution range, abundance and no known widespread threat, threats being moderate and very
local.

Sources. Type material:- Alburnoides idignensis (CMNFI 2007-0118 and CMNFI 2007-
0118A).

Iranian material:- CMNFI 1979-0267, 3, 36.1-38.0 mm standard length, Lorestan, river
between Nowqan and Khorramabad (no other locality data); CMNFI 1979-0278, 5, 43.3-52.8
mm standard length, Lorestan, Sarab Dowrah River in Kashkan River drainage, 30 km from
Khorramabad (33°34'N, 48°01'E); CMNFI 1979-0285, 1, 31.8 mm standard length, Kermanshah,
Qareh Su drainage (34°26'N, 46°37'E); CMNFI 1979-0369, 1, 28.1 mm standard length,
Khuzestan, Shush River at Shush (32°12'N, 48°14'30"E); CMNFI 2007-0075, 36, 38.1-72.1 mm
standard length, Hamadan, Hamadan, Malayer River 5 km from Malayer (ca. 34°17'N, ca.
48°47'E); CMNFI 2007-0112, 2, 31.3-37.4 mm standard length, Kermanshah, Kerend River
basin near Shahabad-e Gharb (ca. 34°06'N, ca. 46°30'E); CMNFI 2007-0115, 8, 43.3-62.7 mm
standard length, Kermanshah, Qareh Su basin north of Kermanshah (ca. 34°34'N, ca. 46°47'E);
CMNFI 2008-0163, 1, 42.2 mm standard length, Khuzestan, Marun River at Chahar Asiab
(30°40'28"N, 50°09'34"E); CMNFI 2008-0165, not kept, Khuzestan, Dez River near Shush
(32°14'40"N, 48°20'07"E); CMNFI 2008-0175, not kept, Lorestan, Kahman River at Dow Ab-e
Aleshtar (33°47'N, 48°12'E); CMNFI 2008-0236, 4, 58.8-83.5 mm standard length, Kermanshah,
Mereg River (35°25'N, 46°17'E).

Alburnoides namaki
Bogutskaya and Coad, 2009



Alburnoides namaki, Markazi, Bolagh Spring, Hamid Reza Esmaeili.

Alburnoides namaki, a, 71.0 mm standard length, b, 67.0 mm standard length,
VMFC AL201NA, Markazi, Qareh Su (or Qareh Chay) River, Hamed Mousavi-Sabet.

Common names. Khayateh-ye namaki or khayateh-e Namak (= Namak tailor fish), lapak or
lapek (meaning unknown).

[Namak riffle minnow, Namak or Namaki spirlin].

Systematics. The holotype, CMNFI 1979-0461, is a female, 91.2 mm standard length
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from Hamadan, qanat at Taveh, 35°07'N, 49°02E. Paratypes are under CMNFI 1979-0461A,
188, 27.2-96.9 mm standard length, same data as the holotype. The species is named for the
Namak Lake. Namak means salt in Farsi and the lake itself is fishless but receives numerous
freshwater tributaries. Jouladeh Roudbar et al. (2015) were unable to distinguish this species
based on 33 morphometric and five meristic characters. Jouladeh-Roudbar and Eagderi (2017)
found a 0.53% genetic distance in the COI barcode region with 4. coadi and therefore
synonymised the latter.

Alburnoides namaki, holotype, CMNFI 1979-0461,
James Maclaine @ Canadian Museum of Nature.

Alburnoides namaki, paratype, 63.1 mm standard length, CMNFI 1979-0461A,
Bronwyn Jackson @ Canadian Museum of Nature.
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Alburnoides namaki, holotype, CMNFI 1979-0461,
Noel Alfonso @ Canadian Museum of Nature.

Levin ef al. (2018) used DNA barcoding (cytochrome ¢ oxidase subunit 1) to assess the
Alburnoides species of the Caucasus and neighbouring areas and merged A4. coadi, A. damghani
and A. namaki into a single putative species, the former two species then being synonyms of
namaki. Eagderi et al. (2019) using the COI gene to study the phylogeny of Iranian Alburnoides
and also found 4. coadi to be a synonym.

Key characters. This species is distinguished from other Iranian A/burnoides by a
distribution in the Namak Lake basin. Morphological characters overlap to varying degrees and
reference should be made to the key above.

Morphology. This species is characterised by the lack of strong spots or dark outline to
the lateral line canal (however, some specimens have strong pigmentation above and below the
lateral line pores, forming an evident pale line margined with dark (Mousavi-Sabet et al., 2015)).
A broad mid-flank stripe can be well-developed or weakly expressed and, on the caudal
peduncle, obscures the lateral line pigment pattern. The lateral line pattern can be weak and this
can be seen over the anal fin where the flank stripe does not extend down to the decurved lateral
line. The eye is relatively large (27.7-34.5, mean 31.3 in head length), the orbit width about equal
to the snout length but markedly smaller than the interorbital width. Caudal fin lobes are rounded
and the fin is shallowly forked. There is a sharp, scaleless, ventral keel behind the pelvic fins
along the abdomen to the anus. The head is deep with a stout snout which is markedly rounded.
The mouth is small, almost subterminal with the tip of the mouth cleft on a level from the lower
margin of the eye or below. The junction of the lower jaw and the quadrate is on about a vertical
through the middle of the eye.

Dorsal fin branched rays 7-8, usually 8, anal fin branched rays 10-13, usually 11-12,
pectoral fin branched rays 12-15, and pelvic fin branched rays 6-7. Lateral line scales 43-52,
scales above lateral line to dorsal fin 9-13 (mostly 10-11), and scales around caudal peduncle 14-
19 (mostly 16-18). Pharyngeal teeth 2,5-4,2 (or other variants with four teeth on the right
ceratobranchial and 1-3 in the minor rows). Total vertebrae 39-41, a low number of predorsal
vertebrae at 11-14, commonly 12-13, abdominal vertebrae 19-21, caudal vertebrae 19-21, a
caudal vertebral region most commonly equal to the abdominal region, and the most common
vertebral formulae are 20+20, 20+19 and 19+20. The holotype has 40 total vertebrae (a fusion
counted as two vertebrae).

Meristic values are:- dorsal fin branched rays 7(3) or 8(96) and anal fin branched rays
10(5), 11(36), 12(53) or 13(5). Abdominal vertebrae 19(28), 20(68) or 21(3), caudal vertebrae
19(21), 20(65) or 21(13), predorsal vertebrae 11(3), 12(71), 13(24) or 14(1), and total vertebrae
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39(38), 40(57) or 41(4) (Bogutskaya and Coad, 2009; Mousavi-Sabet et al., 2015).

Sexual dimorphism. The following characters were significantly different between sexes
(p<0.05). Head depth, body depth, head width, orbit diameter, and predorsal length were greater
in females while pectoral fin length, pelvic fin length, longest dorsal fin ray length, pectoral fin
length in pectoral fin origin to pelvic fin origin distance, and pelvic fin length in pelvic fin origin
to anal fin origin distance were greater in males.

In a fish from CMNFI 1979-0459, 56.2 mm standard length collected on 9 June 1978,
fine tubercles are present on top of the head and larger, but still small tubercles, line the posterior
scale margins on the flank, numbering up to six per scale. Tubercles are present on all fins on
both unbranched and branched rays, following ray branching. The tubercles are largest and best
developed in extent on the anal fin. Other fish may have fine tubercles developed on the side of
the head and tubercles on scales are best developed on the caudal peduncle.

Colour. The flanks are a golden-yellow, belly white, back dark green, base of paired and
anal fins orange to reddish, and other fins hyaline in life. The lateral line is somewhat darker,
above and below, than the surrounding flank but there are no strong spots or dark outline to the
canal in the type series. Some pigment on flank scales above and below the lateral line give a
faint impression of stripes. A predorsal and postdorsal stripe is present on the back. The fins are
mostly immaculate, with some melanophores lining the rays of the dorsal and pectoral fins.
Some fish have a series of strong melanophores on the inner margin of the pectoral fin
unbranched ray. Dorsal fin membranes may be dusky and lack pigment lining the rays. Caudal
fin rays may be quite darkly pigmented, distally clear and the margin dark, or mostly clear. Some
paratypes bear strong pigmentation above and below the lateral line pores, forming an evident
pale line margined with dark. A broad mid-flank stripe can be well-developed or weakly
expressed and, on the caudal peduncle, obscures the lateral line pigment pattern. However, the
lateral line pattern can be weak and this can be seen over the anal fin where the flank stripe does
not extend down to the decurved lateral line. The pigment on scales above and below the lateral
line (and below the mid-flank stripe) can be strongly or weakly expressed and, in the former
case, it appears as a series of thin, discontinuous stripes. The peritoneum is silvery with a few
melanophores.

Size. Attains 96.9 mm standard length, 110.4 mm total length (Varzani et al., 2017).

Distribution. This species is found in the Namak Lake basin of Iran including the Ab-
kamar, Bahadorbaik (= Bahador Beyg), Bar, Damagh Tasran, Do Ab, Gazandar, Golushjerd, Jaj,
Kaleh, Karaj, Ken, Khamigan, Khenejin, Khomeigan, Kordan, Mazdaqgan, Pol-e Doab, Qareh
Chay, Qom, Salehabad, Sharra, Siahdareh, Tureh, Yunji and Zehtaran rivers, a qanat at Taveh,
and the Latian Dam (Touraji and Vosoughi, 2006; Jazebizadeh and Yekta, 2008; Abbasi et al.,
2009; Mirzaei et al., 2010; Rahmati-holasoo ef al., 2011; Narjes Tabatabaei ef al., 2013;
Hoghoghi et al., 2015; Jouladeh Roudbar et al., 2016; Jouladeh Roudbar and Eagderi, 2017;
Varzani et al., 2017; Tork Haram Abadi ef al., 2021).

Records from the Nam River (or Namrud) in the Hableh River basin of the Dasht-e Kavir
basin were recognised as 4. coadi (Mousavi-Sabet ef al., 2015).

Zoogeography. See under the genus.

Habitat. This species is found in rivers, streams, dams, springs and qanats. Hoghoghi et
al. (2015) examined habitat use in the Jaj River at 18 equally-spaced sites in autumn. They found
this species mostly selected the upper parts of the river (1,480-1,490 m of 1,422-1,490 m) with
higher slope (1.8-2.0% of 1.2-2.9%)), greater depth (35-45 cm of 13-53 cm), lower width (< 10 m
of 5-24 m), lower velocity (<1 m/sec of 0.4-1.9 m/sec), a stream bed with bedrock and boulder
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cover with bed stone > 40 cm (12-40 cm stones), total dissolved solids 100-150 p.p.m. (of 100-
286 p.p.m.), and deciduous and residential riparian types. This species was a good indicator of
environmental quality.

Nateghi et al. (2017) used several species distribution models to predict future
distribution of this species through a correlation between environmental factors and its current
“dispersal”. On time scales to the years 2050 and 2080, results showed that in all scenarios this
species will have a drastic decrease (100%) from climate change in its potential distribution.

Collection data at the type locality on 10 June 1978 included altitude 1,640 m, water
temperature 15.5°C, pH 6.0, conductivity 1.2 mS, ganat stream width 1.5 m, maximum depth 75
cm, vegetation in water encrusting, shore grassy, gravel or mud bottom, medium current, and
water clear in parts, others cloudy and polluted, The species was collected with Capoeta buhsei.

Habitat of Alburnoides namaki, Alborz, Kordan River, Arash Jouladeh-Roudbar.

Age and growth. Narjes Tabatabaei et al. (2013) found fish from the Jajrud (= Jaj River)
and Qara (= Qareh) Chay had age groups 0" to 5 years. Condition factor, mean length and
weight were higher in Cheshmeh Ali fish (= 4. damghani, g.v.). Jaj River fish had higher growth
rate (K and @ values). Length-weight relationships were W = 0.000005TL*** for the Jaj River
and W = 0.000009TL*® for the Qareh Chay. Tabatabaei et al. (2015) gave b values of 3.22 for
the Jaj River (pooled sexes, 21 females 3.26, 50 males 3.2) and 3.05 for the Qareh Chay (pooled
sexes, 68 females 2.87, 76 males 3.05). von Bertalanffy growth parameters were L, = 112.66
(123.01 in text, presumably an error) and 122.43, K =0.54 and 0.27, to = 0.18 and - (sic), and @
= 8.83 and 8.31, respectively. Age classes were both 0" to 3", with the most abundant age classes
being 0" and 1" years, respectively. The overall growth performance was higher in the Jaj River
and asymptotic length (L.) was smaller. Differences were attributed to the Jaj River fish being
downstream from a dam with resulting drought and flood conditions such that higher growth
rates reaching sexual maturity and maximum length insured this population’s persistence. Fish in
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Cheshmeh Ali (= A. damghani, g.v.) had a higher condition factor, length and weight, perhaps
because of stable conditions and food abundance, or possibly sampling error. Mousavi-Sabet ef
al. (2017) examined 30 fish, 37.5-77.1 mm total length, from the Qareh Chai River (= Qareh
Chay) and found a b value of 3.19. Varzani et al. (2017) studied 259 specimens from the Qareh
Chay and Mazlagan Chai (= Mazdagan Chay) rivers and found ages of 1-4 years, a male:female
sex ratio of 1:1.49, significantly different from a 1:1 ratio, and a higher instantaneous growth rate
in immature 1-year age group fish. Eagderi et al. (2020) examined 30 fish, 5.23-9.86 cm total
length, from the Qareh Chay and found a b value of 2.87, isometric growth. The condition factor
was 0.87-1.09, mean 0.98. Tork Haram Abadi et al. (2021) sampled 325 specimens in the winter
of 2018. Male to female sex ratios in the populations studied showed there were no significant
differences between males and females in three studied areas. The length-weight relationship in
the population from the Golushjerd River was W = 0.0097TL*", in the Tureh River was W =
0.0062TL** and in the Yunji River was W = 0.0138TL**®. Growth patterns of the Golushjerd
and Tureh rivers were positive allometric and of the Yunji River was isometric. The condition
factor between ages showed, that for both males and females, the highest value was observed for
all ages in the Yunji River. The highest value of this coefficient was observed for males in the
Golushjerd River and the Yunji River at the age of 4" and in the Tureh Riverat 1" and 5"
Maximum growth rate in the Golushjerd and Yunji rivers for both males and females was at the
age of 2" to 3" years and in the Tureh River at 1" to 2" years. The von Bertalanffy growth model
for the Golushjerd River population was L= 172.10(1-¢*'°“"""®_for the Tureh River population
was L= 193.30(1-¢**247 and for the Yunji River population was L;=171.95 (1-e009239),

Food. Unknown.

Reproduction. Varzani ef al. (2017), for their Qareh Chay and Mazdagan Chay fish,
found a fecundity range of 331-7,060 eggs with an average of 1,591 eggs.

Parasites and predators. Rahmati-holasoo et al. (2011) recorded plerocercoids of the
cestode Ligula intestinalis from fish in the Latian Dam and described the histopathology.

Economic importance. None.

Experimental studies. None.

Conservation. The type locality dried up about 25 years ago (Jouladeh-Roudbar et al.,
2015). However, Jouladeh-Roudbar et al. (2020) listed it as of Least Concern because of its wide
distribution and relatively high numbers in two basins(one basin if 4. coadi is distinct) although
the species has been vulnerable to drought in recent years.

Sources. Type material:- Alburnoides namaki (CMNFI 1979-0461 and CMNFI 1979-
0461A).

Iranian material:- CMNFI 1979-0254, 1, 63.8 mm standard length, Markazi, qanat at
Shahabiyeh (ca. 33°52'N, ca. 50°24'E); CMNFI 1979-0255, 4, 40.6-50.9 mm standard length,
Markazi, Bar River drainage 2 km west of Shahabiyeh (33°51'30"N, 50°23'E); CMNFI 1979-
0459, 2, 25.1-56.2 mm standard length, Hamadan, stream 2 km south of Razan (35°22'N,
49°02'E); CMNFI 1979-0462, 1, 39.8 mm standard length, Markazi, Mazdagan River
(35°06'30"N, 49°40'30"E); CMNFI 1980-0156, 5, 34.1-50.6 mm standard length, Alborz, Karaj
River below village (35°47'N, 50°58'E); CMNFI 1993-0154, 1, 79.4 mm standard length,
Markazi, Sharra River near Far (34°03'N, 49°20'E); CMNFI 1993-0155, 1, 80.6 mm standard
length, Markazi, Sharra River near Khosbijan (34°07'N, 49°23'E); CMNFI 2007-0074, 4, 33.1-
41.8 mm standard length, Markazi, Qareh Chay 32 km west of Arak (34°03'N, 49°21'E);
CMNFI 2007-0121, 3, 28.0-74.8 mm standard length, Hamadan, stream in Qareh Chay basin
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north of Razan (ca. 35°25'N, 49°02°E); CMNFI 2008-0152, 1, 67.8 mm standard length, Namak
Lake basin (no other locality data).

Alburnoides nicolausi
Bogutskaya and Coad, 2009

Alburnoides nicolausi, Lorestan, Nurabad Stream, after Jouladeh-Roudbar ef al. (2020).

Alburnoides nicolausi, a, 67.0 mm standard length, b, 46.0 mm standard length,
VMFC AL201NI, Lorestan, Nurabad Stream, by Arash Jouladeh-Roudbar,
after Mousavi-Sabet ef al. (2015).

Common names. Khayateh-ye Karkheh (= Karkheh tailor fish), khayateh-e Nicolaus (=
Nicholas or Nikolai tailor fish), ghabghaboo (= dewlap or double chin, although relevance
unclear), lapak or lapek (meaning unknown), shebeh zury (= resembling zury, the latter being an
unknown name) in Khuzestan.
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[Karkheh spirlin, Nicholas’ riffle minnow, Nicholas’ spirlin, Simareh spirlin].

Systematics. The holotype (CMNFI 1979-0281) is a female, 75.0 mm standard length,
Lorestan, stream in Simareh River drainage, 5 km south of Nurabad (34°03°30"'N, 47°58°30"'E)
and paratypes (CMNFI 1979-0281A) comprise 164 specimens, 21.3-65.0 mm standard length,
same data as the holotype. The species is named after a Latin male name Nicolaus, a derivative
of the Greek Nikolaos (victory of the people); a Russian name Nikolay and an English name
Nicholas, the names of, respectively, Nina Bogutskaya’s elder son and Brian W. Coad’s son, are
also derivatives from Nicolaus.

Alburnoides nicolausi, holotype, CMNFI 1979-0281,
James Maclaine @ Canadian Museum of Nature.

Alburnoides nicolausi, paratype, CMNFI 1979-0281A,
Bronwyn Jackson @ Canadian Museum of Nature.
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Alburnoides nicolausi, holotype, CMNFI 1979-0281,
Noel Alfonso @ Canadian Museum of Nature.

Jouladeh Roudbar et al. (2015) were unable to distinguish this species based on 33
morphometric and five meristic characters. Levin et al. (2018) used DNA barcoding (cytochrome
c oxidase subunit 1) to assess the Alburnoides species of the Caucasus and neighbouring areas
and found this species not to be distinct from A. idignensis. Eagderi et al. (2019) used the COI
gene to elucidate the phylogeny of Iranian A/burnoides and grouped A4. nicolausi in an A.
idignensis complex, not the same as synonymising the species. Jouladeh-Roudbar ez al. (2020)
recognised both this species and A. idignensis as valid but presented no arguments. However, the
low dorsal fin branched ray count of 7 (91.3%) is unusual in Iranian A/burnoides. The (few)
specimens of A. nicolausi and A. idignensis analysed fall into two distinct groups that are
congruent with the current taxonomy. They are very closely related. More molecular sequence
data are needed, especially nuclear, to add to the mitochondrial data. No conclusions about
synonymy, or taxonomy broadly, should be made based upon the limited molecular data
presented. Eagderi ef al. (2021) showed that this species is well-separated morphometrically
from other Iranian Alburnoides species.

Key characters. This species is distinguished from other Iranian Alburnoides by a
distribution in the Nurabad Stream or River of the Tigris River basin. Morphological characters
overlap to varying degrees and reference should be made to the key above.

Morphology. The body is moderately compressed and relatively thick. The upper body
profile is convex similar to the lower profile. The head is deep. The snout is only slightly
rounded, almost pointed. The mouth is oblique, slightly below than terminal, and the tip of the
mouth cleft is slightly below a level of the lower margin of the pupil. The junction of the lower
jaw and the quadrate is on about a vertical through the middle of the eye. The anal fin origin is
somewhat behind a vertical from the posterior end of the dorsal fin base. The eye is of average
size, the orbit diameter larger than the snout length and smaller than the interorbital width,
caudal fin lobes are rounded and the fin is shallowly forked.

Dorsal fin branched rays 7-8, usually 7, anal fin branched rays 8-11, pectoral fin
branched rays 11-14, and pelvic fin branched rays 6-7. Lateral line scales 42-50, scales between
lateral line and dorsal fin origin 8-11, often 9-10, and scales around caudal peduncle 13-17,
usually 14-16. A ventral keel between the pelvic and the anal fins is not sharp and is variably
scaled: completely scaleless (9), scaled along about one-quarter to one-third of its length (9),
scaled along half of its length (6), scaled along about two-thirds of its length (4) or completely
scaled (2). There is a pelvic axillary scale and scales extend over the proximal bases of the anal
fin forming a sheath. Total gill rakers number 5-9. Pharyngeal teeth are commonly 2,5-4,2 or
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2,4-4,2. Total vertebrae number 38-40. The holotype has 38 total vertebrae.

Meristic values are:- dorsal fin branched rays 7(73) or 8(7) and anal fin branched rays
8(2), 9(12), 10(47) or 11(19). Abdominal vertebrae 19(23), 20(53) or 21(4), caudal vertebrae
18(15), 19(41) or 20(24), predorsal vertebrae 12(34) or 13(46), and total vertebrae 38(19), 39(53)
or 40(8) (Bogutskaya and Coad, 2009; Mousavi-Sabet ef al., 2015).

Sexual dimorphism. The following characters were larger in females:- pectoral fin
origin to pelvic fin origin distance, pelvic fin origin to anal fin origin distance, prepelvic fin
length, and mouth width. The following were larger in males:- caudal peduncle length, pectoral
fin length, pelvic fin length, longest dorsal fin ray length, longest anal fin ray length, pectoral fin
length in pectoral fin origin to pelvic fin origin distance, and pelvic fin length in pelvic fin origin
to anal fin origin distance.

Colour. Overall colour is light brown to silvery with the lower flank and belly quite pale.
A few large flank blotches may be present, above and below the lateral line. The back is dark but
predorsal and postdorsal stripes are evident. The lateral line is delineated by some darker
pigment above and below but not as strongly as in the 4. petrubanarescui holotype and obscured
by background pigmentation on the caudal peduncle. Some fish almost entirely lack lateral line
pigmentation while in others it is strongly developed. The pigment on scales above and below
the lateral line (and below the mid-flank stripe) can be obvious and form a series of thin,
discontinuous stripes, or it can be absent. The mid-flank stripe is weak and diffuse, fading
anteriorly under the dorsal fin. The fins are mostly immaculate, with some melanophores lining
rays of the dorsal and pectoral fins in particular. A thin line of yellow pigment can be evident
separating the hypaxial and epaxial muscle masses, fading anteriorly or extending from head to
tail. The pectoral fin unbranched ray is lined with melanophores on its inner margin, but not as
strongly as in some other samples. Dorsal and anal fins can be quite heavily pigmented. The
peritoneum is silvery with fine melanophores and some spots.

Size. Reaches 75.0 mm standard length, 88.0 mm total length (Rezamand et al., 2018).

Distribution. The species is known from its type locality, a stream in the Simareh River
drainage at Nurabad, Iran (Nurabad Stream after Mousavi-Sabet et al. (2017) and Norabad River
after Jouladeh-Roudbar et al. (2020)). The Simareh (Seymareh) flows into the Karkheh (Qareh
Su) River which enters the Hawr al Hawizeh (Hawr al Azim) on the Iran-Iraq border (Tigris
River drainage). Nowferesti ef al. (2014) reported it from Aligudarz, Lorestan presumably in the
Aligudarz River, and Rezamand ef al. (2016, 2018) reported it from the Huzian River, Lorestan
although Jouladeh-Roudbar et al. (2020) regarded other identifications of this species outside the
type locality as mis-identifications for A. idignensis.

Zoogeography. In tree diagrams (Bogutskaya and Coad, 2009) based on combined data,
this species clustered together with another Tigris River basin species, A. idignensis.

Habitat. Habitat data is based on collection data in the type description. Fish were
collected on 6 July 1977 at 2,000 m altitude, 19°C water temperature, clear water, pH 6.8,
forested shore, stony river bed, moderate amounts of aquatic plants, and no other species taken.

Age and growth. Nowferesti ef al. (2014) found a b value of 3.28 for 11 fish, 4.6-6.9 cm
total length, from Aligudarz, Lorestan. Rezamand et al. (2016) found b values of 3.251-3.498 for
fish from the Huzian River, Lorestan and later Rezamand et al. (2018) gave values of 3.494 for
28 females, 4.4-7.5 cm total length and 3.405 for 43 males, 3.9-8.8 cm total length from the same
river. All the preceding may refer to 4. idignensis. Mousavi-Sabet ef al. (2017) examined 30 fish,
43.1-78.6 mm total length, from the Nurabad Stream and found a b value of 2.94.

Food. Unknown.
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Reproduction. Unknown.

Parasites and predators. None reported.

Economic importance. None.

Experimental studies. None.

Conservation. Jouladeh-Roudbar et al. (2020) listed it as Critically Endangered because
of its restricted distribution, unregulated exploitation of water resources for agriculture and
seasonal use of pesticides on neighbouring fields.

Sources. Type material:- Alburnoides nicolausi (CMNFI 1979-0281 and CMNFI 1979-
0281A).

Alburnoides parhami
Mousavi-Sabet, Vatandoust and Doadrio, 2015

Alburnoides parhami, North Khorasan, Atrak River at Baba Aman, Hamid Reza Esmaeili.

Common names. None.

[Atrak spirlin, Parham riffle minnow].

Systematics. The holotype is under VMFC-ALP3-H (VMFC = Vatandoust and Mousavi-
Sabet Fish Collection, Tehran), 66.5 mm standard length, Iran, Khorasan-e-Shomali (= North
Khorasan) Province, Baba-Aman Stream, Atrak River drainage, the southeastern Caspian Sea
basin, 37°29'N, 57°26'E. Paratypes are under VMFC-ALP3-P1 to VMFC-ALP3-P45, 45, 39.9-
62.0 mm standard length, and GUIC-ALP3-P1 to GUIC -ALP3-P4 (GUIC = Ichthyological
Museum of the University of Gilan), 4, 43.1-53.5 mm standard length, collected with the
holotype. The species name parhami is generally in honour of all the Iranian conservation
officers who sacrificed their lives in order to keep the wild environment, and especially for Mr.
Saeid Parham (1980-2009), the conservation officer in North Khorasan Province, who was killed
in a battle with illegal hunters near the type locality of A/burnoides parhami (near the border of
Turkmenistan).
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Alburnoides parhami, a, holotype, VMFC-ALP3-H,
b, paratype VMFC-ALP3-P7, 60.0 mm standard length, Hamed Mousavi-Sabet.

Alburnoides parhami, holotype, VMFC-ALP3-H, Hamed Mousavi-Sabet.
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Alburnoides parhami, paratypes, a, 62.0 mm standard length, VMFC-ALP3-P1,
b, 61.0 mm standard length, VMFC-ALP3-P2, ¢, 56.0 mm standard length, VMFC-ALP3-P3,
d, 41.0 mm standard length, VMFC-ALP3-P5, Hamed Mousavi-Sabet.

Jouladeh-Roudbar and Eagderi (2019) examined 21 morphometric and 8 meristic
characters as well as the COI gene of A. parhami and A. holciki, its closest relative, and
concluded the former was a synonym of the latter. Esmaeili and Abbasi( 2021) recognised this
species as valid in their recent checklist and Pourshabanan et al. (2021) using cytochrome b also
regarded the species as valid.

Key characters. This species is distinguished from other Iranian A/burnoides by a
distribution in the Atrak River basin of the eastern Caspian Sea. Morphological characters
overlap to varying degrees and reference should be made to the key above.

Morphology. This species is characterised by most commonly a sharp, scaleless ventral
keel, a long, slightly pointed snout, a terminal mouth with the tip of the mouth cleft on a level



120

with the upper half of the pupil, the lack of well-marked spots or dark pigmentation in the lateral
line canal, a large eye (orbit width about equal to interorbital width), lateral line scales 46-52,
pharyngeal teeth commonly 2,5-5,2, dorsal fin branched rays usually 8, anal fin branched rays
commonly 11-13, scale rows between lateral line and dorsal fin origin typically 10, total
vertebrae 39-41, usually 40-41, caudal vertebral region equal or slightly longer than abdominal
region (most frequent vertebral formulae 20+20 and 20+21), and predorsal vertebrae 12-13.

Meristic values are:- dorsal fin unbranched rays 3, branched rays 7(2), 8(47) or 9(1), anal
fin unbranched rays 3, branched rays 11(4), 12(26), 13(24), 14(4) or 15(2), pectoral fin branched
rays 11(18), 12(24), 13(7) or 14(1), and pelvic fin branched rays 6(6) or 7(44). Lateral line
complete with 0-2 unpored scales at posterior end. Lateral line scales 46(1), 47(4), 48(23),
49(12), 50(5), 51(4) or 52(1), scales above lateral line to dorsal fin origin 8(1), 9(8), 10(39) or
11(2), scales below lateral line to anal fin origin 3(1), 4(47) or 5(2), and scales below lateral line
to pelvic fin origin 3(3), 4(45) or 5(2). Total scale radii 16(7), 17(26), 18(14) or 19(3). Total gill
rakers 6(2), 7(18), 8(27) or 9(3). Pharyngeal teeth are 2,5-5,2(8) or 2,5-4,2(2). Abdominal
vertebrae number 19(1), 20(57) or 21(2), caudal vertebrae 19(2), 20(42) or 21(16), predorsal
vertebrae 12(41) or 13(19), and total vertebrae 39(3), 40(42) or 41(15) (Coad and Bogutskaya,
2012; Mousavi-Sabet et al., 2015).

Sexual dimorphism. Unknown.

Colour. Overall colouration is silvery, darker on the upper flank. Facial bones and the
opercle are silvery. The dorsal and anterior margins of the opercle are yellow to orange. The
posterior margin of the operculum is black and there is a black bar behind the operculum on the
flank ending ventrally at the reddish anterior pectoral fin base. The bases of the pectoral, pelvic
and anal fins and adjacent body are orange. The pectoral fin base may be redder than orange. The
anal fin pigment is distally more extensive anteriorly on the fin rays and is at the base for most of
the fin. In some fish there is an orange pigmentation at the fin base and an overall yellowish
tinge to the fin. The caudal fin can have a yellowish tinge with a clear margin to the fin. The
back and top of the head are light to dark grey, with an olive hue. The lower portion of the head
and body are pearly-white. The upper margin of the pupil is yellow to orange. The flanks above
the lateral line may have a golden or yellowish hue. Faint yellow spots occur in rows along the
flanks. Rows of dark blotches are found along scale rows, formed by dark pigmentation
concentrated on the centre of scales, more conspicuous above the lateral line and present only as
scattered dark pigmentation below it. A diffuse, relatively narrow, dark stripe is present on the
caudal peduncle. The lateral line is outlined by dark pigmentation, forming a weakly developed,
often interrupted, but conspicuous longitudinal dark stripe. Dorsal and caudal fins have either
some grey pigmentation or are dark grey. Pigmentation of preserved specimens is overall tan,
darker dorsally. Horizontal rows of dark blotches formed by dark pigmentation are concentrated
on the middle of scales, moderately conspicuous, above the lateral line. The lateral line has some
scales with pores outlined with dark pigmentation, especially the most anterior scales. A narrow,
dark mid-lateral stripe is present along the lateral septum, more discernible from a vertical
through the dorsal fin forwards. Fins are mostly hyaline, with some black pigmentation lining the
dorsal and caudal fins rays, the dorsalmost pectoral fin rays and the most anterior anal fin rays.

Size. Reaches 83.2 mm standard length.

Distribution. This species is known from the Caspian Sea basin where it is recorded
from the Tabarak Dam and the Atrak River and Baba-Aman Stream in the Atrak River basin
(Jouladeh Roudbar et al., 2016; Mousavi-Sabet et al., 2017).

Zoogeography. See under the genus.
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Habitat. This species is found in rivers, streams and dams. The Baba-Aman Stream at
the type locality had none-clear water, water flow was medium to fast, the stream width was
about 3-5 m and maximum depth was up to 1.5 m, with grassy and bushy shores, submergent and
emergent plants, and the stream bed was gravel and mud. Other species collected syntopically
were Capoeta gracilis (= C. razii), Luciobarbus mursa and Paracobitis atrakensis. This species
has been collected in one sample at 24°C, pH 6.0, conductivity 1.85 mS, river width 1-6 m, depth
20 cm, pebble and mud bottom, encrusting vegetation and a grassy shore.

Type locality of Alburnoides parhami, North Khorasan, Baba-Aman Stream,
Atrak River basin, Hamed Mousavi-Sabet.

Age and growth. Mousavi-Sabet ef al. (2017) examined 30 fish, 50.7-80.1 mm total
length, from the Atrak River and found a b value of 3.37. Eagderi ef al. (2020) examined 43 fish,
3.4-7.7 cm total length, from the Atrak River basin and found a b value of 3.07, isometric
growth. The condition factor was 0.75-1.09, mean 0.93.

Food. Unknown.

Reproduction. Unknown.

Parasites and predators. None reported.

Economic importance. None.

Experimental studies. None.

Conservation. Confined to a single river basin in an arid region so threats are likely.

Sources. Mousavi-Sabet et al. (2015).

Iranian material:- CMNFI 1979-0486, 1, 27.8 mm standard length, Golestan, stream in
Atrak River drainage (37°44'N, 56°18'E); CMNFI 2016-0050, 25, 57.4-83.2 mm standard length,
Razavi Khorasan, Tabarak Dam on the Atrak River (37°1024"N, 58°42"29"E).
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Alburnoides petrubanarescui
Bogutskaya and Coad, 2009

Alburnoides petrubanarescui, Turkey, upper Nazlu Chay, Lake Urmia basin,
after Kaya (2020).

Common names. Khayateh-ye Orumiyeh or Oromiyeh (= Urmia tailor fish), lapak or lapek
(meaning unknown).

[Banarescu’s riffle minnow, Urmia or Urmian spirlin].

Systematics. The holotype is under CMNFI 1970-0558, female, 88.8 mm standard
length, Iran, West Azarbayjan, Qasemlou Chay, Lake Urmia basin, ca. 37°21'N, 45°09E.
Paratypes are under CMNFI 1970-0558A, 51, 28.7-87.3 mm standard length, same locality as the
holotype. The species is named after the late Petru Bandrescu who contributed significantly to our
knowledge of the fishes of Eurasia.

Alburnoides petrubanarescui, holotype, CMNFI 1970-0558,
James Maclaine @ Canadian Museum of Nature.
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Alburnoides petrubanarescui, paratype, 65.5 mm standard length, CMNFI 1970-0558A,
Bronwyn Jackson @ Canadian Museum of Nature.

Alburnoides petrubanarescui, holotype, CMNFI 1970-0558,
Noel Alfonso @ Canadian Museum of Nature.

Key characters. This species is distinguished from other Iranian A/burnoides by a
distribution in the Lake Urmia basin. Morphological characters overlap to varying degrees and
reference should be made to the key above.

Morphology. This species is characterised by a small eye, the orbit width about equal to
the snout length but markedly smaller than the interorbital width, caudal fin lobes rounded and
the fin shallowly forked, a scaled but not sharp ventral keel behind the pelvic fins along the
abdomen to the anus, a deep head with a stout snout which is markedly rounded, the mouth is
subterminal and the tip of the mouth cleft is on the level below the lower margin of the eye, the
junction of the lower jaw and the quadrate is on about a vertical through the anterior eye margin,
and the anal fin origin is below the posterior end of the dorsal fin base.

Dorsal fin branched rays 7-9, almost equally 7 or 8, anal fin branched rays 8-13,
commonly 9-10, pectoral fin branched rays 11-15, pelvic fin branched rays 6-7, total lateral line
scales 44-51 (42-50 scales to posterior margin of hypurals), the lateral line over the pectoral and
pelvic fins can be wavy rather than a smooth decurved line, scales above lateral line to dorsal fin
9-11, scales around caudal peduncle 14-19 (mostly 15-17), total gill rakers 6-8, pharyngeal teeth
2,5-4,2 (or other variants with four teeth on the right ceratobranchial), and total vertebrae 39-42.
The holotype has 41 total vertebrae.

Meristic values are:- dorsal fin branched rays 7(24), 8(25) or 9(1) and anal fin branched
rays 8(3), 9(21), 10(15), 11(5), 12(4) or 13(1). Abdominal vertebrae 20(3), 21(25) or 22(2),
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caudal vertebrae 19(15), 20(14) or 21(1), predorsal vertebrae 13(18) or 14(12), and total
vertebrae 39(1), 40(14), 41(14) or 42(1) (Bogutskaya and Coad, 2009; material below).

Sexual dimorphism. Unknown.

Colour. The lateral line is clearly delineated by darker pigment above and below,
forming an evident pale line margined with dark. Overall colour is golden to olive. The
operculum is silvery. The bases of the pectoral, pelvic and anal fins are orange. The belly and
extreme lower flank are silvery. The upper iris margin of the pupil is yellow. Some pigment on
flank scales above and below the lateral line give the impression of stripes. A mid-flank stripe is
evident. The back is dark and obscures a predorsal and postdorsal stripe. The fins are mostly
immaculate, with some melanophores lining the rays of the dorsal and pectoral fins. The
unbranched pectoral fin ray is strongly lined with melanophores on its inner margin in some fish.
The peritoneum is silvery with fine melanophores and some large spots.

Size. Attains 88.8 mm standard length (Bogutskaya and Coad, 2009).

Distribution. This species is found in the Lake Urmia basin in the Aji (= Talkheh),
Balanoosh, Baranduz, Mardogh, Nazlu, Qasemlu, Simineh, Sufi and Zarrineh rivers (Banan
Khojasteh et al., 2012; Ghasemi et al., 2015; Keivany and Zamani-Faradonbeh, 2016; Kaya,
2020).

Zoogeography. An endemic in the Lake Urmia basin, its closest relatives may lie in the
Caspian Sea basin as shown with other Lake Urmia fish.

Habitat. Habitat data for the type locality (June 1962) were water temperature 18°C, fast
current in stream, pebble and sand bottoms, shore grassy, much aquatic plant life, and other
cyprinoids were Alburnus atropatenae and Barbus cyri.

Age and growth. Azh et al. (2012) gave a life span up to 3" years. Keivany and Zamani-
Faradonbeh (2016) gave a b value of 3.19 for 34 fish, 2.25-7.53 cm total length, from the
Talkheh (= Aji) River in the Lake Urmia basin.

Food. Unknown.

Reproduction. Unknown.

Parasites and predators. Ahmadiara et al. (2013) described the rate of infection of the
cestode Ligula intestinalis in fish identified as A. bipunctatus (= A. petrubanarescui) from
Maragheh, presumably the Sufi River.

Economic importance. None.

Experimental studies. None.

Conservation. Numerous sampling efforts at the type locality and around it have failed
to locate modern material and the locality is polluted (Jouladeh-Roudbar et al., 2015, 2020).
Listed as Critically Endangered by Jouladeh-Roudbar ef al. (2020) as, in addition to the above,
the region has suffered drastically from drought, drying permanently or periodically many rivers
in this region. The species may exist in some isolated spots or in dam reservoirs but was thought
possibly to be extinct. However, Kaya (2020) recorded specimens from the upper reaches of the
Nazlu Chay in Turkey just across the border from Iran. The Nazlu Chay drainage lies just north
of the Baranduz Chay and Qasemlu Chay drainages. He noted that the original collection could
have been mislabeled after Jorg Freyhof (pers. comm., 2019) but Vadim D. Vladykov’s
handwritten field label reads “Ghasemlou Chai June 27, 1962 and he also collected other fishes
from the “Barandous Chai”, which is nearby, on this date.

Sources. Type material:- Alburnoides petrubanarescui (CMNFI 1970-0558 and CMNFI
1970-0558A).
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Iranian material:- CMNFI 2007-0097, 6, 38.2-54.6 mm standard length, West
Azarbayjan, Baranduz Chay basin (ca. 37°16'N, ca. 45°08'E).

Alburnoides ganati
Coad and Bogutskaya, 2009

Alburnoides ganati, Fars, Kor River, Jorg Freyhof.

Alburnoides qanati, Yazd, Harat, Hamd Reza Esmaeili.

Alburnoides ganati, Fars, Moshkan near Safashahr, Hamid Reza Esmaeili.
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Alburnoides qanati, a, 65.0 mm standard length, b, 59.0 mm standard length,
VMFC AL201QA, Fars, Kor River, Hamed Mousavi-Sabet.

Common names. Khayateh-ye Fars (= Fars tailor fish), khayateh-e qanati (qanat tailor fish),
lapak or lapek (meaning unknown).

[Fars spirlin, Kor spirlin, ganat spirlin, ganat tailor fish (Tahami et al., 2015; Jouladeh-
Roudbar et al., 2020)].

Systematics. The female holotype is under CMNFI 1977-0509, 81.5 mm total length,
65.0 mm standard length, Fars, at source and along stream of a qanat at Nagsh-e Rostam, Pulvar
River system (29°59'30"N, 52°54'00"E). Paratypes are under CMNFI 1977-0510, 168 (not 178
as in type description) specimens, 24.9-72.5 mm standard length, same data as holotype. The
species was named after the famous qanat system which taps groundwater to support human
survival in desert regions and, incidentally, is a habitat for fishes.

Alburnoides ganati, holotype, CMNFI 1977-0509,
James Maclaine @ Canadian Museum of Nature.
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Alburnoides qanati, paratype, CMNFI 1977-0510,
Bronwyn Jackson @ Canadian Museum of Nature.

Alburnoides ganati, holotype, CMNFI 1977-0509,
Noel Alfonso @ Canadian Museum of Nature.

Alburnoides qanati, 58.0 mm standard length, paratype, CMNFI 1977-0510,
the arrow shows the first caudal vertebra, after Coad and Bogutskaya (2009).

Esmaeili ef al. (2011) were able to separate individuals from three populations (Beiza,
Moshkan and Safashahr) based on combined meristic and morphometric characters.

Levin et al. (2018) used DNA barcoding (cytochrome c oxidase subunit 1) to assess the
Alburnoides species of the Caucasus and neighbouring areas and found this species to be distinct.
Key characters. This species is distinguished from other Iranian Alburnoides by a
distribution in the Kor River and Sirjan basins. Morphological characters overlap to varying

degrees and reference should be made to the key above.
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Morphology. This species is characterised by a large eye, the orbit width exceeding both
the snout length and the interorbital width, a scaled ventral keel behind the pelvic fins along the
abdomen to the anus, lateral line scales commonly 43-47, dorsal fin branched rays commonly 8,
anal fin branched rays 10-12, and total vertebrae 40-41.

The body is markedly compressed. The upper body profile is convex or, in larger
specimens, slightly to markedly straightened while the lower profile is considerably convex. The
ventral keel between the pelvics and anal fin is not sharp and is completely covered by scales in
all specimens but four possessing a short scaleless portion of keel (about half of keel length) just
in front of the anus. The dorsal fin outer margin is truncate to slightly rounded and the anal fin
outer margin is truncate to slightly concave. The anal fin origin is behind the posterior end of the
dorsal fin base. The snout is short and slightly pointed. The mouth is terminal to upturned, with
the tip of the mouth cleft on a level from slightly above the middle of the eye to the upper margin
of the pupil. The mouth cleft is always turned upward, never horizontal, the lower jaw slightly to
moderately projecting relative to the upper jaw, and the junction of the lower jaw and the
quadrate is on about a vertical through the anterior eye margin.

The lateral line is decurved and only the last few scales are elevated and on the mid-
caudal peduncle. A pelvic axillary scale is present. The anal fin base is proximally overlain by
flank scales. Total scale radii 8(1), 9(1), 10(4), 11(8), 12(20), 13(17), 14(16), 15(12), 16(7),
17(3) or 18(1). Esmaeili and Gholami (2009) gave scanning electron microscopy details of scales
in fish identified as 4. bipunctatus, but probably this species.

Meristic values are:- dorsal fin unbranched rays commonly 3, 4 in three specimens only,
dorsal fin branched rays 7(9), 8(76) or 9(1), anal fin unbranched rays 3, anal fin branched rays
10(8), 11(62) or 12(16), pectoral fin branched rays 13(4), 14(20) or 15(7), and pelvic fin
branched rays 7(30). The lateral line is complete with none, 1 or 2 unpored scales at the posterior
end of the lateral series. Lateral line scales 41(1), 42(2), 43(7), 44(7), 45(10), 46(13), 47(9),
48(3) or 49(1), scales above lateral line to dorsal fin origin 9(10), 10(18) or 11(3), scales below
lateral line to pelvic fin origin 3(4), 4(20) or 5(7), and scales below lateral line to anal fin origin
4(17), 5(13) or 6(1). Total gill rakers 6(4), 7(4), 8(21) or 9(1). Gill rakers are very short and
widely spaced, not touching the adjacent raker when appressed. Pharyngeal tooth counts are 2,5-
4,2 in 10 fish examined with one additional fish being a variant with 2,4-4,0. The gut shape is a
simple s-shape with an occasional specimen showing a slight flexure to the left of the anterior
loop. Abdominal vertebrae 20(61) or 21(3), caudal vertebrae 20(38) or 21(26), predorsal
vertebrae 13(53) or 14(11), and total vertebrae 40(35) or 41(29). The vertebral formula is
20+20(16), 20+21(12) or 21+20(2). Thus, the caudal vertebral region most commonly (in 93% of
examined specimens) is equal to or slightly longer than the abdominal region, the mean
difference between abdominal and caudal counts being -0.3. The holotype has 41 total vertebrae
(Bogutskaya and Coad, 2009; Mousavi-Sabet ef al., 2015).

The general topography of cephalic sensory canals and numbers of pores is typical of
most Alburnoides, as described by Bogutskaya (1988). The supraorbital canal is not lengthened
in its posterior section and has 7-11, commonly 8-10 pores, with 2-4 (3 in 90%) and 5-7 (6 in
73%) canal openings on the nasal and frontal bones, respectively. The infraorbital canal has 10-
15 pores (13 in 38%, 12 in 30%) with 4 (93%) or 5 canal openings on the first infraorbital. The
preopercular-mandibular canal is complete, with 11-17, modally 13-16, pores (14 in 38%) with
3-6 (5 in 77%) and 7-10 (8 in 62%) canal openings on the dentary and preoperculum,
respectively. The supratemporal canal is complete, with 4-7 (7 in 54%) pores.

Sexual dimorphism. Head length, pectoral fin length and pelvic fin length are longer in
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males than in females.

Colour. Pigmentation of the holotype in 5% formalin consists of a dark lateral line
dividing the hypaxial and epaxial muscle masses and a weakly developed stripe of black pigment
on mid-flank prominent posteriorly on the caudal peduncle but fading over the pectoral fin and
often interrupted anteriorly. The lateral line pores are lined by pigment dorsally and ventrally. A
mid-dorsal line is apparent before the dorsal fin, weakly developed behind the fin. The fins are
mostly hyaline with some black pigment lining the fin rays of the dorsal and caudal fins, the
dorsal rays of the pectoral fins and the anterior rays of the anal fin.

Overall colouration in life is silvery to yellowish-brown with the bases of the pectoral,
pelvic and anal fins pink to orange. The head below and behind the eye is silvery and there is a
thin yellow bar at the anterior margin of the operculum. The flank scales may have little or no
pigment or large numbers may be dark (but with a pale surround) giving the flanks above and
below the lateral line a spotted appearance and, since scale rows are in lines, an appearance of
interrupted stripes. An orange line parallels the anal fin base and the lateral line, lying midway
between the two. The ventral surface of the head between the dentaries may be yellow-orange
and similarly coloured spots may be found on either side of the dorsal mid-line extending along
the whole body. Faint yellow spots occur in rows along the flanks also. Pigmentation in
preserved fish is as described for the holotype although the lateral stripe is weakly-developed in
some specimens, the mid-flank band of spots of black pigment may be variably developed, and
the lateral line may be clearly or only faintly edged by pigment. The peritoneum is rarely dark
brown but usually is white-grey to light brown with black spots.

Size. Attains 11.9 cm total length (Tahami et al., 2015).

Distribution. This species is known from the Kor River and Sirjan basins. In the Kor
River basin recorded from the Ghadamgah and Moshkan Spring-Stream systems, Kaftar Lake,
Kor, Marghan and Pulvar rivers, Gomban Spring and Sarab-e Beyza (= Beiza Spring) (Esmaeili
and Gholami, 2009; Teimori et al., 2010; Tahami et al., 2015, 2018; Gholamifard and Kafaei,
2021); and in the Sirjan basin reported from the Masih Spring at Harat (or Herat) at 30°01.196'N,
54°20.33'E (material from H. R Esmaeili, 2011; cytochrome b data also places these fish with A.
ganati (H. R. Esmaeili, 6 October 2011; Jouladeh Roudbar et al., 2016)).

Zoogeography. This is the southernmost A/burnoides species and may have entered the
Kor River basin by headwater capture from the Tigris-Euphrates River basin or via a route from
the Persis basin.

Habitat. This species is found in rivers, streams, lakes, dams, springs, qanats and
irrigation channels. The ganat stream in the Pulvar River basin at 1500 hours on 6 October 1976
had clear and colourless water, a temperature of 21°C, pH 6.8, conductivity 0.475 mS, the
current was slow to medium, stream width was about 2 m and maximum depth was up to 1 m,
the shore was grassy, plant life in the stream consisted of encrusting and submergent types, and
the stream bed was gravel and mud. The Harat locality was at an altitude of 1,585 m, pH 8.17,
dissolved oxygen 7.25 mg/l, , and temperature 22.9-23.3°C. Other localities had a temperature
range of 16-22°C, pH 5.9-6.8, conductivity 0.48 mS, stream width 1-3 m, water depth 75 cm,
water clear, slow to medium current, concrete, bedrock, stone, gravel and mud bottoms,
encrusting, submergent, emergent and floating vegetation including filamentous algae and reeds.
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Type locality of Alburnoides qanati,
Fars, qanat mouth and stream origin at Naqsh-e Rostam, Brian W. Coad.

Habitat of Alburnoides qanati, Yazd, Harat, Hamid Reza Esmaeili.

Age and growth. Tahami et al. (2015) examined fish from the Moshkan Spring-Stream
system and found b values were 3.3-3.45 for 219 females, 21.02-102.96 mm standard length, and
3.32-3.44 for 168 males, 20.76-75.06 mm standard length, asymptotic length (L) = 123.9 mm
and growth coefficient (K) = 0.31/yr for females and 93.0 mm and 0.49/yr for males, growth
performance index (') = 8.47 for females and 8.35 for males, total mortality (Z) = 1.56/yr for
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females and 1.14/yr for males, and natural mortality (M) = 0.44/yr for females and 0.65/yr for
males. Males grew rapidly and initially and reached a larger size earlier in life than females.
Females grew larger than males. Mortality parameters were lower as this spring-stream system
has no predators compared to other Alburnoides spp. populations in Iran. Mousavi-Sabet ef al.
(2017) examined 30 fish, 48.3-75.2 mm total length, from the Kor River and found a b value of
3.11. Eagderi et al. (2020) examined 35 fish, 5.81-10.4 cm total length, from the Kor River and
found a b value of 3.11, isometric growth. The condition factor was 0.74-1.09, mean 0.93.

Food. Tahami ef al. (2015) found fish from the Moshkan Spring were omnivores feeding
on Cyanophyta, Arthropoda (Gammarus and Trichoptera with the highest frequency),
Bacillariophyta, Chlorophyta and Euglenophyta. An x-ray of the holotype of A. ganati shows a
snail in the gut.

Reproduction. Tahami ef al. (2018) studied reproduction in the Moshkan Stream based
on 395 fish. The sex ratio was 1:1, except for those in January and April when they were biased
in favour of females. Based on the percentage of the late gonad maturation stage (V) and high
frequency of large oocytes (up to 0.7 mm), it was concluded that spawning occurred in spring
with its peak in April. These results were in accordance with the three reproductive indices
(gonadosomatic, modified gonadosomatic and Dobriyal). Absolute fecundity was between 732
and 2,368 (2,567 in a table) eggs and relative fecundity 9.9-27.4 eggs/g body weight. Studies on
the eggs by scanning electron microscopy revealed they were adhesive, which could explain its
low fecundity compared to other cyprinoids during spring.

Parasites and predators. None reported.

Economic importance. None.

Experimental studies. None.

Conservation. The numbers and wider distribution of this species should be researched
as it is known from only two basins. Jouladeh-Roudbar ef al. (2020) however listed it as of Least
Concern since it has a relatively large distribution range, is abundant to very abundant and lacks
any known widespread threat. Esmaeili ef al. (2011) found morphological heterogeneity between
three samples and suggested that this be considered in conservation management and stock
enhancement programs, especially during drought conditions in the region.

Sources. Type material:- Alburnoides ganati (CMNFI 1977-0509 and CMNFI 1977-
0510).

Iranian material:- CMNFI 1979-0060, 4, 21.0-35.4 mm standard length, Fars, spring and
jube, 7 km north of Sa’adatabad (30°06'N, 53°12'E); CMNFI 1979-0069, 3, 35.4-56.2 mm
standard length, Fars, qanat at Naqsh-e Rostam (29°59'30"N, 52°54'E); CMNFI 2008-0257, 2,
57.2-61.0 mm standard length, Fars, Marghan River near Sepidan (30°30'14"N, 51°53'19"E).

Alburnoides samiii
Mousavi-Sabet, Vatandoust and Doadrio, 2015
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Alburnoides samiii, Gilan, Haviq River, Hamid Reza Esmaeili.

Alburnoides samiii, Gilan, Kargan River, Hamid Reza Esmaeili.
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Alburnoides samiii, a, 67.0 mm standard length, b, 59.0 mm standard length,
Gilan, Tutkabon Stream, Hamed Mousavi-Sabet.

Common names. Khayateh-e Samii (= Samiii’s tailor fish), lapak or lapek (meaning unknown).

[Samii riffle minnow, Samiii’s spirlin, Sefidrud spirlin].

Systematics. The holotype is under VMFC-ALS4-H (VMFC = Vatandoust and Mousavi-
Sabet Fish Collection, Tehran), 75.9 mm standard length, Guilan Province, upper Sefidroud
River drainage, Tutkabon Stream, 36°50.756'N, 49°35.021'E. Paratypes are under VMFC-ALS4-
P1 to VMFC-LS4-P45, 45, 52.9-81.5 mm standard length and GUIC-ALS4-P1 to GUIC-ALS4-
P4 (GUIC = Ichthyological Museum of the University of Gilan), 4, 56.2-63.5 mm standard
length, collected with the holotype. The species name samiii is in honor of Professor Doctor
Majid Samii the world-famous Iranian neurosurgeon and medical scientist, born 19 June 1937 in
Rasht, the capital city of Gilan Province, the region where the type locality of the new species is
located.
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Alburnoides samiii, holotype, VMFC-ALS4-H, Hamed Mousavi-Sabet.

Alburnoides samiii, paratypes, a, 75.0 mm standard length, VMFC-ALS4-P2,
b, 76.0 mm standard length, VMFC-ALS4-P3, ¢, 68.0 mm standard length, VMFC-ALS4-P4,
d, 53.0 mm standard length, VMFC-ALS4-P5, Hamed Mousavi-Sabet.
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Eagderi et al. (2013) examined fish identified as A. eichwaldii from the Sefid (= A. samiii
by distribution; and for others below), Valam and Gorgan (both = A. tabarestanensis) river
basins morphometrically and found habitat-associated morphological divergence, phenotypic
plasticity and evolutionary changes in body shape, as well as geographical distance being a
factor. Fish from two streams in the Sefid River basin were not significantly different. Haghighy
et al. (2013) compared fish identified as 4. eichwaldii morphometrically from the Kargan (= A4.
samiii) and Chalus (= 4. tabarestanensis) rivers and were able to separate the two populations,
attributing the variables to environmental factors such as water flow, river slope,
physicochemical conditions of the water and feeding conditions. Astara, Kargan and Lamir (=
Lomir) river populations in Gilan identified as 4. eichwaldii were distinguishable on
morphometry (Haghighy et al., 2013). Eagderi et al. (2014) compared fish identified as A.
eichwaldii morphometrically above and below the Tarik Dam on the Sefid River, finding a
smaller head, shorter snout, smaller caudal peduncle depth and smaller eye diameter in the
upstream population, perhaps related to altered habitats and hydrological conditions. Haghighy et
al. (2015) compared fish from the Kargan and Lamir (= Lomir) rivers identified as 4. eichwaldii
finding meristic characters (caudal peduncle scales, scales above the lateral line and anal fin
rays) could separate the populations but not morphometric characters. However, they cited nine
meristic and 19 morphometric characters that were significantly different between the
populations. Hosseini et al. (2016) described the genetic structure of fish identified as 4.
eichwaldii from three sections of the Polrud (= Pol-e Rud) using five microsatellite markers,
finding an acceptable level of allelic richness and considerable genetic diversity. Vajargah and
Hedayati (2014) examined morphometrically 35 fish identified as 4. eichwaldii from the
Vajargah River, Gilan (appropriately) both before, and six months after, preservation in 10%
formalin. Total and standard length showed shrinkage while head length increased, the latter
attributed to water and formalin absorption in gill tissue. Jahangiri and Shabany (2016) studied
microsatellite polymorphism in fish identified as 4. eichwaldii from the Kaboodval and Sefid
rivers and found allelic diversity and genetic variation were at an acceptable level, most variation
was within populations and genetic distance indicated that the populations were separate (now A.
tabarestanensis and A. samiii respectively). Mousavi-Sabet and Heidari (2019) investigated the
morphology of 30 fish from above, and 30 fish below, the Sefid River dam and a discriminant
analysis classified 97.1% of individuals into their original population. Different habitat
conditions caused by the dam may have led to different morphologies. Vajargah et al. (2020)
examined 100 specimens morphometrically from the Toolkhone River, Gilan from populations
isolated above and below a flood dam about 10 years ago. Significant differences were found in
morphological variables associated with hydrodynamic balance and swimming ability despite
this short separation time, namely a more streamlined body, smaller body width and total length,
upstream where water velocity was higher.

Levin et al. (2018) used DNA barcoding (cytochrome c oxidase subunit 1) to assess the
Alburnoides species of the Caucasus and neighbouring areas and found this species to be distinct.
Key characters. This species is distinguished from other Iranian Alburnoides by a
distribution principally from the Sefid River basin (or just east) and then west in the Caspian Sea
basin of Iran (except the Aras River basin in Iran which has 4. eichwaldii, q.v.). Morphological

characters overlap to varying degrees and reference should be made to the key above.

Morphology. This species is characterised by a terminal mouth, with the tip of the mouth
cleft on a level with the middle of the eye or below, a mostly or completely scaled ventral keel,
the lack of well-marked spots or dark pigmentation in the lateral line canal, the dorsal fin outer
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margin truncate to slightly concave, the anal fin outer margin markedly concave, a large eye (eye
diameter about equal to interorbital width), a long and shallow caudal peduncle (its length 22.8-
26.5%, mean 24.5%, in standard length), a shallow head (head depth 61.2-74.6%, mean 68.9%,
in head length), caudal fin lobes are pointed and the fin is clearly forked, dorsal fin branched rays
7-9, usually 8, anal fin branched rays 10-16, pectoral fin branched rays 11-16, usually 12-13,
pelvic fin branched rays 6-8, usually 7, lateral line scales 41-56, total gill rakers 5-10, total
vertebrae 39-42, commonly 40-41, predorsal vertebrae 11-14, commonly 12-13, abdominal
vertebrae 19-21, and caudal vertebrae 19-22.

Meristic values are:- dorsal fin branched rays 7(9), 8(195) or 9(5), anal fin branched rays
11(10), 12(59), 13(112), 14(57), 15(12) or 16(1), pectoral fin branched rays 11(9), 12(30),
13(54), 14(61), 15(21) or 16(6), and pelvic fin branched rays 6(8), 7(159) or 8(11). Lateral line
complete with 0-2 unpored scales at the posterior end of the lateral series. Lateral line scales
43(4), 44(5), 45(24), 46(26), 47(27), 48(28), 49(24), 50(15), 51(12), 52(7), 53(1), 54(2), 55(2) or
56(1), scales above lateral line to dorsal fin origin 8(4), 9(41), 10(67), 11(54), 12(9) or 13(2),
scales below lateral line to anal fin origin 3(8), 4(60), 5(65), 6(42) or 7(2), scales below lateral
line to pelvic fin origin 3(6), 4(87), 5(72), 6(11) or 7(3), and scales around the caudal peduncle
14(1), 15(9), 16(33), 17(29), 18(35) or 19(8). Total scale radii 15(4), 16(14), 17(14), 18(16) or
19(2). Total gill rakers 5(1), 6(4), 7(35), 8(79), 9(54) or 10(5). Pharyngeal teeth are 2,5-4,2(10).
Abdominal vertebrae number 19(41), 20(108) or 21(16), caudal vertebrae 19(9), 20(79), 21(76)
or 22(2) predorsal vertebrae 11(1), 12(73), 13(84) or 14(7), and total vertebrae 39(5), 40(96),
41(62) or 42(2). The caudal vertebral region is most commonly equal to the abdominal region or
one vertebra longer than it. Most common vertebrae formulae are 19+20, 19+21, 20+20 or 20+21
(Bogutskaya and Coad, 2009; Coad and Bogutskaya, 2012; Mousavi-Sabet ef al., 2015; material
below).

Sexual dimorphism. A fish from CMNFI 1979-0452, 51.2 mm standard length caught
on 8 June 1978, has very small tubercles on the top of the head and on the side of the head in the
opercular region. Slightly larger ones are present along the mid-line of the back to the dorsal fin
origin with 1-2 on each rear scale margin. Tubercles on the back behind the dorsal fin are only
present near the caudal fin. Scales over the anal fin have 1-4 tubercles lining the scale margin.
Tubercles are also present on scales on the upper flank and on the lower flank from the level of
the end of the dorsal fin back to the caudal fin. Tubercles are present on the unbranched and up
to six branched rays of the pectoral fin, and follow the terminal branches of the rays. The pelvic
fin has a similar pattern on up to four branched rays in addition to the unbranched ray. All dorsal
and anal largest unbranched and all branched rays bear tubercles.

Colour. Overall colouration is silvery, with the bases of the pectoral, pelvic and anal fins
orange. The back and top of head are light to dark grey, with an olive hue. The lower portion of
the head and body are pearly-white. Facial bones and opercle are silvery. The flanks above the
lateral line may have golden and/or cobalt-blue hues. Faint yellow spots occur in rows along the
flanks. Faint dark pigmentation on flank scales above the lateral line form diffuse stripes, and are
present only as scattered dark pigmentation below it. Dorsal, anal and caudal fins have either
some grey pigmentation or are dark grey. Preserved fish are overall tan to cream, darker dorsally.
Horizontal rows of dark blotches formed by dark pigmentation are concentrated on the middle of
scales, moderately conspicuous, above the lateral line. The lateral line has some scales with
pores outlined with dark pigmentation, especially the anteriormost scales. A relatively thick dark
stripe is present at the caudal peduncle. A narrow dark midlateral stripe runs along the lateral
septum, less discernible from the vertical through the dorsal fin onwards. Fins are mostly
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hyaline, with some black pigmentation lining dorsal and caudal fins rays, dorsalmost pectoral fin
rays and anteriormost anal fin rays.

Size. Reaches 11.6 cm total length (Asadi et al., 2017).

Distribution. This species is recorded from the Caspian Sea basin. All A/burnoides from
principally the Sefid River basin (or just east) and west in the Caspian Sea basin of Iran (except
the Aras River basin in Iran) are here allocated to 4. samiii. There may be some A. eichwaldii
(g.v.) in the westernmost Caspian Sea basin of Iran adjacent to Azerbaijan but DNA data is
needed to confirm this. There may be some overlap in distribution with A. tabarestanensis as far
east as the Chalus River (51°25'E) but this remains to be refined (Jouladeh-Roudbar et al., 2020;
and see below under A. tabarestanensis).

Found in the Alamut, Astara, Barkili, Chalkheh, Chavrud, Chelond, Chelvand, Chenar
Rudkhan, Chubar, Dorudkhan, Gohar, Haviq, Kargan, Khow’in, Lasht Nesha’, Lavandevil,
Lisar, Lomir, Masoleh, Masuleh-Rukhan, Molahadi, Nahang Roga, Nesa, Pir Bazar, Polrud (=
Pol-e Rud), Qal’eh, Qalehrudkhan, Qezel Owzan, Safa (presumably Shafa), Sajas, Sefid, Shafa,
Shah, Shahrbijar, Shalman, Siah, Taleghan (= Taleqan), Toolkhone, Tutkabon, Vajargah, Zanjan
and Zalki ( presumably Zeleki) rivers, the Karfestan Ab-bandan at Rudsar, the Anzali Talab and
tributaries, and the Golabar, Manjil, Nazdik, Taham, Tarik and Zire dams (Karimpour, 1998;
Nazari, 2002; Aghili et al., 2008; Abdoli and Naderi, 2009; Ashoori, 2010; Mirzajani, 2010;
Mirzajani et al., 2012; Seifali ef al., 2012; Haghighy et al., 2013; Vajargah and Hedayati, 2014;
Mousavi-Sabet et al., 2015; Zamani Faradonbeh et al., 2015; Jouladeh Roudbar et al., 2016;
Abbasi et al., 2017; Babaei, 2017; Matveyev ef al., 2017; Boroumandi et al., 2018; Shahnazari et
al., 2020; Vajargah et al., 2020; Aazami and Alavi Yeganeh, 2021; Abbasi et al., 2021, 2021).

Also recorded via DNA barcoding in the Lenkoran River of Azerbaijan where it co-
occurs with 4. eichwaldii (Levin et al., 2018), indicative perhaps of a presence in neighbouring
Iran.

Gilan, Gohar River in Rasht
(Gohar Rud (The river in 2008 Snow) — panoramio, CC BY-SA 3.0, Mehrab Pourfaraj).
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Zoogeography. See under the genus.

Habitat. This species is found in rivers and streams, and may occur in Caspian Sea
estuaries. The upstream portion of Sefid River at the type locality had clear water, water flow
was medium, the stream width was about 5-15 m and maximum depth was up to 1.5 m, and the
stream bed was rock and gravel. Other species collected were the cyprinids Barbus lacerta (= B.
cyri), Capoeta gracilis (sic, presumably C. razii), Luciobarbus capito, L. mursa and Squalius cf.
orientalis (= S. turcicus) the cobitid Cobitis keyvani, the nemacheilid Oxynoemacheilus
bergianus and the gobiid Ponticola iranicus.

Type locality of Alburnoides samiii, Gilan, Tutkabon River, upper Sefid River basin,
Hamed Mousavi-Sabet.

This species, identified as A. eichwaldii, had the highest frequency in the Siah River
(Sefid River basin) especially in upstream reaches (Asadi et al., 2014a). It preferred well-
oxygenated water, low in pollution, with hard stream beds. Asadi et al. (2014b) also found the
main habitat requirements governing presence in the Tutkabon River (a Sefid River tributary) of
fish identified as 4. eichwaldii were depth and width of the river. Asadi et al. (2016) examined
this species (as 4. eicwaldii, sic) in the Tootkabon (= Tutkabon) River at 13 sites. They found
this species with Al/burnus filippii. The sampling sites were 130-230 m above sea level, 15-75 cm
water depth, 1.5-13 m wide, 0.35-0.71 m/s water velocity, 0.4-2.4% slope, stone diameter 10-50
cm and also cobble and bedrock substrate, the most available cover was boulders, and the
riparian habitat was deciduous forest. The habitat selection pattern of 4. samiii was elevation
higher than 180 m, water depth greater than 50 cm, channel width less than 10 m, channel slope
0.5-1.5%, water velocity less than 0.72 m/s, bedrock substrate, average diameter of bed stones
30-50 cm, and deciduous forest and residential areas as the riparian type. This fish mostly
selected upper parts of the river with higher water velocity, greater depth, and bedrock and larger
bed stone substrates. These factors provided protection from predators, ameliorated seasonal
changes in habitat, provided spawning habitat and allowed periphyton growth for food. The
selection of deciduous forest and residential areas (rather than grassland or unvegetated riparian
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areas) could be associated with organic matter input and the development of the riverine food
chain. Mansouri-Chorehi et al. (2016) described a sample site from the lower Sefid River as 9.4-
26.7°C, pH 7.29-8.04, dissolved oxygen 5-10 mg/l and water hardness 175.0-199.5 mg/I.
Zarkami et al. (2019) examined fish identified as A. eichwaldii (presumably A. samiii) from
seven sites, mouth to source, of the Shafarud or Shafa River for 42 fish presence and 42 fish
absence data and found water quality variables had more contribution to the prediction than
physical-habitat ones. The important variables were dissolved oxygen, pH, water temperature,
river depth, electric conductivity, total hardness, nitrite, orthophosphate and sulphate. Three of
the selected variables (dissolved oxygen, water temperature and pH) might increase the
probability of fish presence.

Habitat of Alburnoides samiii, Gilan, Shafa River, Arash Jouladeh-Roudbar.

Age and growth. Mansouri-Chorehi ef al. (2015) gave a b value of 2.9385 for 46 fish,
mean total length 78.16 mm, from the Sefid River identified as 4. eichwaldii (= A. samiii here
and below). Zamani Faradonbeh ef al. (2015) found a b value of 3.056 (isometric growth) and a
condition factor of 0.89 for 62 fish identified as 4. eichwaldii, 48.8-101.4 mm total length, from
the Tutkabon River. Mansouri-Chorehi et al. (2016) examined 312 fish, 4.5-11.2 cm total length,
from the Sefid River and the age range was 1" to 3" years, the majority was 2" years old
(56.09%), some were 17 (30.77%) and a small percentage was 3" (13.14%). Sexual maturity was
at 45 and 49 mm total length (1" in age) for females and males respectively. The overall ratio of
females to males was 1:1.19. Mousavi-Sabet ef al. (2016) examined 311 fish, 4.5-11.2 c¢m total
length (the same sample as the preceding) and found a b value of 3.086. Values for 152 males,
127 females and 32 immature fish were 3.018, 3.155 and 3.362 respectively. K values in males
and females were 0.76-2.76 and 0.78-1.46 respectively, with minimum values found in
September and June and maximum values in June and February respectively. Amoui et al.
(2017) examined fish from the Sefid River including 126 males, 44-95 mm total length, and 266
females, 36-102 mm, collected in the spawning season. The female:male sex ratio was 2.1:1, the
length-weight relationship was W = 0.000007L>"! through the sampling period, and age was
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determined as 1" to 4" years. Asadi et al. (2017) gave a b value of 2.985 for 52 fish, 24-116 mm
total length, identified as 4. eichwaldii from the Shahrbijar River, Gilan with a total length
condition factor of 1.01. Mansouri-Chorhi ef al. (2017) found a b value of 3.028 (positive
allometric growth) for 50 fish from the Sefid River. Mousavi-Sabet et al. (2017) examined 30
fish, 62.2-101.2 mm total length, from the Sefid River and found a b value of 3.26. Eagderi et al.
(2020) examined 41 fish, 6.43-10.83 cm total length, from northern Gilan and found a b value of
3.27, isometric growth. The condition factor was 0.8-1.39, mean 1.02.

Food. See under genus.

Reproduction. Mansouri-Chorehi ef al. (2016) found the spawning period in the lower
Sefid River started in May and continued until late September at 19.7-22.8°C. Oocytes ranged
from 0.1 to 1.7 mm with a mean of 0.732 mm. They were largest in April (mean 1.1 mm) and
May (1.14 mm) and lowest in November (0.51 mm). There was a peak in the number of
yellowish-yolk oocytes (1.0-1.7 mm diameter) in May. The absolute fecundity varied from 763
to 2,901 eggs, mean 1,571.1, and relative fecundity was 88 to 412, mean 202.7. Fish examined
by Amoui ef al. (2017) from the Sefid River had the most frequent oocyte diameter at 0.6 and 0.7
mm with maximum oocyte diameter at 2.0 mm. The average potential and relative fecundities
were calculated at 1,802 eggs and 351.6 eggs/g respectively.

Parasites and predators. Pazooki et al. (2005) recorded Trichodina perforata from fish
identified as 4. bipunctatus (presumably A. samiii) and Pazooki ef al. (2006) recorded the
monogeneans Dactylogyrus vistulae, Gyrodactylus sp. and Paradiplozoon sp., also from this
species and both in waterbodies of Zanjan Province. Jahangiri ef al. (2014) found bivalve
mollusc glochidia in 3 of 25 fish sampled from the Sefid River identified as 4. eichwaldii.
Ashoori (2010) recorded that little egret chicks (Egretta garzetta) in the Karfestan Ab-bandan,
Rudsar, Gilan Province were fed 4. bipunctatus eichwaldii (= A. samiii).

Economic importance. None.

Experimental studies. None.

Conservation. Mansouri-Chorehi ef al. (2016) found the Sefid River population was
under pressure by habitat degradation and illegal sport fishing and urged habitat protection and a
limited fishing activity. Jouladeh-Roudbar et al. (2020) listed it as of Least Concern because it is
very abundant with a relatively large distribution range.

Sources. Mousavi-Sabet et al. (2015).

Iranian material:- CMNFI 1970-0506, 29, 33.5-58.3 mm standard length, Gilan, Shalman
River (37°08'N, 50°15'E); CMNFI 1970-0511, 1, not kept, Gilan, Shafa River estuary (37°35'N,
49°09'E); CMNFI 1970-0515, 3, 33.8-36.7 mm standard length, Gilan, Shafa River estuary
(37°35'N, 49°09'E); CMNFI 1970-0516, 43, 19.2-52.6 mm standard length, Gilan, Lomir River
(38°14'N, 48°52'30"); CMNFI 1970-0518, 6, 34.3-50.4 mm standard length, Gilan, Haviq River
estuary (38°10'N, 48°54'E); CMNFI 1970-0519, 18, 32.2-45.1 mm standard length, Gilan,
Chelvand River (ca. 38°18N, ca. 48°52'E); CMNFI 1970-0520, 2, 32.4-35.1 mm standard length,
Gilan, Astara River (ca. 38°25'N, ca. 48°52'E); CMNFI 1970-0521, 3, 55.2-73.4 mm standard
length, Gilan, Sefid River near Lulaman (no other locality data); CMNFI 1970-0522, 22, 40.4-
80.3 mm standard length, Gilan, Sefid River at Astaneh Bridge (37°16'30"N, 49°56'E); CMNFI
1970-0536, 3, 71.9-89.6 mm standard length, Gilan, Siah River estuary near Rudbar (36°53'N,
49°32'E); CMNFI 1970-0537, 14, 30.5-78.8 mm standard length, Gilan, Shah River above Manjil
Dam (36°44'N, 49°24'E); CMNFI 1970-0538, 1, 49.2 mm standard length, Gilan, Qezel Owzan
River above Manjil Dam (ca. 36°44'N, ca. 49°24'E); CMNFI 1970-0546, 3, 57.1-69.4 mm
standard length, Gilan, Sefid River canal (no other locality data); CMNFI 1970-0551, 1, 108.4
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mm standard length, Gilan, Ghaleh (= Qal’eh) River near Fowman (37°13'N, 49°19'E); CMNFI
1970-0583, 16, 40.7-87.3 mm standard length, Gilan, Nahang Roga River (37°28'N, 49°28'E);
CMNFI 1971-0327A, 6, 59.3-81.0 mm standard length, Gilan, Shafa River (37°35'N, 49°09'E);
CMNFI 1979-0435, 3, 28.7-42.5 mm standard length, Gilan, stream west of Ramsar (36°57'N,
50°37'E); CMNFI 1979-0439A, 4, 53.4-72.2 mm standard length, Gilan, Shafa River
(37°35'30"N, 49°05'30"E); CMNFI 1979-0440, 11, 53.7-88.6 mm standard length, Gilan, Lomir
River (37°37'N, 49°02'30"E); CMNFI 1979-0441, 4, 52.4-55.7 mm standard length, Gilan, river
14 km south of Hashtpar (37°42'N, 48°58'E); CMNFI 1979-0443, 3, 39.0-44.2 mm standard
length, Gilan, river 34 km north of Hashtpar (38°06'N, 48°53'E); CMNFI 1979-0444, 10, 37.1-
55.8 mm standard length, Gilan, Chubar River (38°11'N, 48°52'30"E); CMNFI 1979-0445, 1,
70.6 mm standard length, Gilan, stream 10 km south of Astara (38°21'N, 48°51'E); CMNFI 1979-
0452, 3, 47.1-51.7 mm standard length, East Azarbayjan, Qezel Owzan River 6 km from Mianeh
(37°23'N, 47°45'E); CMNFI 1979-0453, 2, 45.8-65.1 mm standard length, Zanjan, Zanjan River
(37°06'N, 47°56'E); CMNFI 1979-0454, 6, 39.6-56.0 mm standard length, Zanjan, Qezel Owzan
River at Gilavan (36°47'N, 49°08'E); CMNFI 1979-0456, 4, 42.1-47.5 mm standard length,
Gilan, Shah River at Lowshan (36°37'30"N, 49°31'E); CMNFI 1979-0626, 3, 46.6-62.2 mm
standard length, Gilan, Sefid River (no other locality data); CMNFI 1979-0695, 74, 34.1-71.1
mm standard length, Gilan, Sefid River at Manjil Bridge (36°46'N, 49°24'E); CMNFI 1980-0116,
19, 41.1-70.3 mm standard length, Gilan, Sefid River at Astaneh Bridge (37°16'30"N, 49°56'E);
CMNFI 1980-0147, 11, 19.0-42.7 mm standard length, Gilan, Lashtenesha (= Lasht Nesha”)
River (37°21'N, 49°52'E); CMNFI 2007-0080, 12, 41.9-73.1 mm standard length, Zanjan,
Khow’in River basin north of Qeydar (ca. 36°11'N, ca 48°36'E); CMNFI 2007-0081, 13, 44.0-
85.9 mm standard length, Zanjan, Zanjan River near Soltaniyeh (ca. 36°27'N, ca. 48°45'E);
CMNFI 2007-0106, 2, 52.3-60.7 mm standard length, Kordestan, Qezel Owzan River basin near
Divan Darreh (ca. 35°52'N, ca. 47°05'E).

Alburnoides tabarestanensis
Mousavi-Sabet, AnvariFar and Azizi, 2015

Alburnoides tabarestanensis, Mazandaran, Talar River, Hamid Reza Esmaeili.
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Alburnoides tabarestanensis, Mazandaran, Tajan River, Hamid Reza Esmaeili.

Common names. Khayateh-e Tabarestani (= Tabarestan tailor fish), lapak or lepak (meaning
unknown).

[Tabarestan riffle minnow, Tabarestan spirlin, Tajan spirlin].

Systematics. The holotype is a male, 68.3 mm standard length, from Mazandaran
Province, Tajan River, southern Caspian Sea basin, 36°11'N, 53°19'E under VMFC AL201MH
(VMFC = Vatandoust and Mousavi-Sabet Fish Collection, Tehran). Paratypes are VMFC
AL2049P, 45, 33.7-83.0 mm standard length, 19 males 35.5-74.6 mm standard length and 26
females 33.7-83.0 mm standard length collected with the holotype and GUIC ALT-P (GUIC =
Ichthyological Museum of the University of Gilan), 4, 36.4-65.2 mm standard length, 2 males
36.4-47.2 mm standard length and 2 females 38-1-65.2 mm standard length collected with the
holotype. The species is named for the historical region of Tabarestan.
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Alburnoides tabarestanensis, a, holotype, VMFC AL201MH,
b, paratype, 66.0 mm standard length, VMFC AL2049P,
Mazandaran, Tajan River, Hamed Mousavi-Sabet.

Ahmadi et al. (2011) examined 809 fish, identified as A. bipunctatus (= A.
tabarestanensis here and below) from the Talar River and its tributary the Keselian (= Kaslian)
River and found 13 morphometric and seven meristic character differences. Fish identified as 4.
eichwaldii (= A. tabarestanensis here and below) from the Tilabad and Shirabad streams of
Golestan showed low genetic differentiation between populations based on six microsatellite loci
and most variation (99%) was within populations (Jahangiri, 2013; Jahangiri e al., 2013) but a
population in the Kaboodval stream was separable (Jahangiri et al., 2014). Azizi et al. (2015,
2018) found moderate overlap in morphometry between populations identified as Alburnoides
sp. (= 4. tabarestanensis) above and below the Shahid Rajaei Dam on the Tajan River but
suggested the two populations (50 fish each examined) were distinct through isolation. Eight of
53 morphometric characters and six of 16 meristic characters separated the fish in a principal
components analysis and 93% morphometric and 78% meristic characters in a detrended
fluctuation analysis. Ghojoghi ef al. (2019) examined 95 fish from the Tilabad, Yelcheshmeh,
Zarrin Gol and Zav rivers for 36 morphometric and nine meristic characters and were able to
distinguish the populations on morphometry.

Key characters. This species is distinguished from other Iranian A/burnoides by a
distribution along the eastern coast of the Caspian Sea, east of the Sefid River basin except the
Atrak River (which has A. parhami, q.v.). Morphological characters overlap to varying degrees
and reference should be made to the key above.

Morphology. The mouth is terminal with the tip of the mouth cleft between the level of
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the middle of the pupil and its lower margin. The eye is relatively small, 23.6-34.0, mean 27.9 in
head length.

Dorsal fin branched rays 7-9, usually 8, anal fin branched rays 11-14, usually 12-13,
pectoral fin branched rays 11-16, usually 11-13, and pelvic fin branched rays 6-9, usually 7.
Lateral line scales 45-55 (Esmaeilipoor Poode et al. (2015) gave 33-54 lateral line scales for fish
from the Babol and Tajan rivers, the lower counts being suspect), typically scale rows between
the lateral line and the dorsal fin origin 9-10, scale rows between the lateral line and the anal fin
origin usually 4-5, and scales around the caudal peduncle 15-19. There is a completely scaleless
ventral keel. There is a pelvic axillary scale and 0-2 unpored scales at the end of the lateral line.
Total gill rakers number 7-10. Pharyngeal teeth are 2,5-4,2. Total vertebrae number 39-41
(Esmaeilipoor Poode et al. (2015) gave 34-41 total vertebrae for fish from the Babol and Tajan
rivers, the lower counts being suspect). The caudal vertebral region is equal to or slightly longer
than the abdominal region (vertebral formulae 19+20, 20+20 and 20+21).

Meristic values are:- dorsal fin unbranched rays 3, branched rays 7(4), 8(58) or 9(1), anal
fin unbranched rays 3, branched rays 11(3), 12(31), 13(24) or 14(5), pectoral fin branched rays
11(10), 12(19), 13(24), 14(6), 15(3) or 16(1), and pelvic branched fin rays 6(5), 7(48) or 8(10).
Lateral line scales 45(1), 46(1), 47(2), 48(23), 49(11), 50(10), 51(6), 52(7), 53(-), 54(1) or 55(1),
scales above lateral line 8(4), 9(16), 10(34), 11(7), 12(1) or 13(1), scales below lateral line 3(4),
4(38), 5(18) or 6(3), and scales around the caudal peduncle 15(1), 16(1), 17(2), 18(7) or 19(2).
Total gill rakers number 7(8), 8(24), 9(27) or 10(3). Pharyngeal teeth are 2,5-4,2(10). Abdominal
vertebrae number 19(18) or 20(43), caudal vertebrae 20(31) or 21(30), predorsal vertebrae
12(49) or 13(12), and total vertebrae 39(14), 40(33) or 41(14) (Coad and Bogutskaya, 2012;
Mousavi-Sabet ef al., 2015; material below).

Sexual dimorphism. Morphometric characters differing between males and females are
dorsal fin base, anal fin base, pectoral fin length, pelvic fin length (all longer in males) pectoral-
pelvic distance, predorsal distance, preanal distance and pelvic-anal distance (all longer in
females).

Colour. Overall colouration is silvery with the pectoral, pelvic and anal fin bases orange
to red. The caudal fin is an overall reddish but less intense than the pectoral and anal fin bases.
The back and top of the head are light to dark grey with an olive hue. The eye above the pupil is
yellowish. The upper flank has a bluish hue. The lower part of the head and body are pearly-
white. The flanks above the lateral line may have a golden hue. Faint yellow spots occur in rows
along the flanks. Faint dark pigmentation on flank scales above and below the lateral line forms
diffuse stripes. Dorsal and caudal fins have either some grey pigment or are dark grey. Dorsal,
caudal and anal fins have dark pigment on their fin rays as does the pectoral fin unbranched ray.
Preserved fish are overall tan, darker dorsally, and with horizontal rows of dark blotches formed
by dark pigment on scale centres, moderately conspicuous above the lateral line. The lateral line
has some scales with the pores outlined in dark pigment, especially anterior scales, but there is a
general absence of well-marked spots or dark pigmentation in the lateral line canal. There is a
narrow dark midlateral stripe along the lateral septum, more discernible from a vertical through
the dorsal fin forwards. A faint midlateral stripe is also more discernible from the dorsal fin level
anteriorly. Fins are mostly hyaline.

Size. Attains 15.0 cm (Abdoli, 2000).

Distribution. This species is recorded from the Caspian Sea basin presumably in all
rivers of the southeastern Caspian Sea east of the Sefid River basin in Iran except the Atrak
River. There may be some overlap in distribution with A. samiii as far west as the Chalus River
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(51°25'E) but this remains to be refined (Jouladeh-Roudbar et al., 2020) and samples below are
referred to A. tabarestanensis. DNA work would be needed to clarify any transitional zone as
morphometric, meristic and key characters are variable and overlap in the two species and within
samples.

Recorded from the Babol, Chalus, Cheshmeh, Dogh, Garmrud, Googgol, Gorgan, Haraz,
Harisak, Kaboodval, Kelarud, Keslian or Keselian (= Kaslian), Lavij, Madar Su, Mobarakabad,
Neka, Qonbad, Ramian, Safarud, Sardab, Shah, Shirabad, Shirin, Shirud, Siah, Tajan, Talar,
Tilabad, Toji or Tuji, Tonekabon, Valam, Yasalegh, Yelcheshmeh, Zarrin Gol and Zav rivers,
the Uzineh ganat in Golestan, and the Alborz Dam. sometimes as A. cf. tabarestanensis (Abdoli,
2000; Banagar et al., 2008; Abdoli and Naderi, 2009; Patimar et al., 2012; Seifali et al., 2012;
Abbasi et al., 2013, 2014; Eagderi et al., 2013; Ghorbani et al., 2013; Mazaheri Kohanestani e?
al., 2013, 2014; Abdoli et al., 2014; Gholizadeh et al., 2014; Hosseinifard et al., 2014; Mousavi-
Sabet ef al., 2015; Jouladeh Roudbar et al., 2016, 2020; Ghojoghi et al., 2017, 2018; Matveyev
et al., 2017; Taheri Mirghaed et al., 2017; Danaie et al., 2018; Rustami et al., 2018).

Zoogeography. See under the genus.

Habitat. This species is found in in rivers, streams, dams and qanats. The type locality on
14 February 2013 had clear, medium to fast water, gravel to mud bed, submergent plants and
grassy shores, water 9.3°C, pH 6.8, turbidity (sic, presumably conductivity) 1,130 uS, salinity 0.3
p.p-t., stream width about 3 m, and maximum depth up to 1.5 m. Other species present were the
cyprinids Barbus lacerta (= B. cyri), Capoeta gracilis (= C. razii), Luciobarbus capito, L. mursa,
Squalius cephalus (= S. turcicus), the cobitid Cobitis faridpaki and the nemacheilid Paracobitis
hircanica. Mazaheri Kohanestani et al. (2013) examined fish from the Zarrin Gol Stream in
Golestan identified as A. eichwaldii (= A. tabarestanensis here and below) and found that
seasonal variations in haematological parameters reflected environmental conditions and the
physiological status of the fish. Ghorbani ez al. (2015) found a positive correlation with the
amount of vegetation and channel insection for this fish identified as A. eichwaldii in the Tilabad
Stream in Golestan. Naderi Jolodar ef al. (2017) mentioned that fish identified as 4. bipunctatus
(= A. tabarestanensis here and below) was the dominant fish in the Tajan River at 44%. Rustami
et al. (2018) found the abundance of fish from the Lavij River, Noor, Mazandaran identified as
A. eichwaldii was influenced by changes in temperature and ammonium levels. Fazel ef al.
(2019) found A. bipunctatus presence in the Tilabad and Zarrin Gol streams was highly
correlated with snag percent, pool and sand within streams.

Other collection data had a temperature range of 10-19°C, pH 6.0, conductivity 0.45-1.0
mS, clear to muddy water, medium to fast current, river width 2-12 m, water depth 50-100 cm,
pebble, stone, sand and mud bottoms, and bushy and forested shores.
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Habitat of Alburnoides tabarestanensis, Mazandaran, Talar River, Hamid Reza Esmaeili.
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Habitat of Alburnoides tabarestanensis (and Capoeta razii),
CMNFI 1979-0483, Golestan, Cheshmeh River, 6 July 1978,
Brian W. Coad.

Age and growth. Ahmadi et al. (2011) examined 809 fish identified as A. bipunctatus (=
A. tabarestanensis here and below) from the Talar River and its tributary the Keselian (=
Kaslian) River and found four age classes with age group 2” dominant at 49%. The maximum
length was 96.14 mm and the maximum weight was 9.27 g. Growth was negatively allometric.
Seifali et al. (2012) examined 1,019 fish, 3.4-11.2 cm fork length, from the Kesselian Stream (or
Kaslian River), identified as Alburnoides sp. (= A. tabarestanensis here and below). They found
a length-weight relationship W = 0.000006L*'**! (isometric growth), asymptotic length (L) =
104.48 mm, growth coefficient (K) = 1.19/yr, growth performance index (0") = 4.113, total
mortality (Z) = 3.44/yr, fishing mortality (F) = 2.43/yr, natural mortality (M) = 0.97/yr and
exploitation rate (E) = 0.71, indicating the stock was over exploited. Recruitment was continuous
throughout the year with two major peaks, in June-July and November-December.

Fish identified as A. bipunctatus in the Tajan River showed negative allometric growth
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with W = 0.014L**°! (Patimar et al., 2012). Aazami et al. (2015b) gave a b value of 3.12 for
1,867 fish, 3.98-11.09 cm total length, from the Tajan River. Azizi et al. (2015) examined 621
fish identified as Alburnoides sp. from the Tajan River and found significant differences in
length above and below the Shahid Rajaei Dam but differences in weight and condition factor
only in males. The mean fork length and weight were 49.11 cm (sic, presumably mm) and 3.29 g
above the dam and 52.94 c¢m (sic, presumably mm) and 3.92 g below. Upstream of the dam
females had four age classes, 0" to 3" years, while males upstream and males and females
downstream had three age classes, 0" to 2" years. Females dominated in the sex ratio both up-
and downstream. Downstream males showed isometric growth while the rest showed positive
allometric growth. Tabatabaei et al. (2015) investigated 43 Tajan River fish identified as 4.
eichwaldii and found b values of 3.27 (pooled sexes), 3.26 (females) and 3.3 (males). von
Bertalanffy growth parameters were L, = 123.01, K =0.29, t) =-1.0 and ® = 8.4. Age classes
were 2" to 5" years, with the most abundant age class being 2". Mousavi-Sabet et al. (2017)
examined 30 fish, 55.8-70.1 mm total length, from the Tajan River and found a b value of 3.09.
Eagderi et al. (2020) examined 93 fish, 3.54-11.98 cm total length, from the Tajan River and
found a b value of 2.98, isometric growth. The condition factor was 0.81-1.3, mean 1.0.

Patimar et al. (2012) examined 240 fish, 4.8-11.1 cm total length, from the Uzineh qanat
in central Golestan Province identified as 4. bipunctatus. They found a five-year life cycle (to
age 47), length-weight relationships were W = 0.0068TL>*** for males, W = 0.0079TL>**"’ for
females and W = 0.0072TL*>***" for the population, positive allometric growth for all. The von
Bertalanffy growth functions were L = 14.07(1-¢ %2799 for males, L, = 15.37(1-¢ 2108y
for females (indicating males grew faster than females) and L, = 14.83(1-¢****"19) for the
population. Nowferesti et al. (2014) found a b value of 3.29 for 21 fish, 2.5-6.2 cm total length,
from Tilabad identified as 4. eichwaldii (= A. tabarestanensis here and below). Monajjemi et al.
(2014) examined a population (661 fish) from the Shirud in Mazandaran finding fish identified
as A. eichwaldii to age 3", 0" fish dominating, b value was 2.94 (negatively allometric), von
Bertalanffy parameters were L = 12.08, K = 0.55 and ty = -.0.47, growth performance index was
up to 3.65, total mortality (Z) = 2.41, natural mortality (M) = 1.19 and fishing mortality (F) =
1.22.

Danaie et al. (2017) examined 203 fish identified as A. cf. tabarestanensis from the
Mobarakabad River, Golestan and found a male:female sex ratio of 1:0.8 (no significant
difference), the length-weight relationship for females was W = 0.0118 TL**, for males was W
=0.0101TL*'* and for the population was W = 0.011TL*"" (positive allometric growth for the
population and males, isometric for females), and the highest recorded condition factor was
observed in males in May (1.01) and for materials (sic, presumably the population) in April
(1.1). Danaie et al. (2018) again sampled fish identified as A. cf. tabarestanensis from the
Mobarakabad River (325 fish) and found maximum total length and weight were 11.5 cm and
18.18 g for females and 10.5 cm and 11.48 g for males, a male:female sex ratio of 1:0.93
showing no significant difference between sexes, the length-weight relationship of females was
W =0.0091TL*", of males was W = 0.0091TL*", and of the total population was W =
0.0091TL*", all showing positive allometric growth, the condition factor showed the lowest
value for both sexes in July and the highest value for males in March and for females in April,
the highest instantaneous growth rate was observed for both males and females at zero to one
year old, growth parameters were estimated as L., = 122.4 mm for males, L., = 127.14 mm for
females and L, = 133.53 mm for the population, von Bertalanffy growth equations were
estimated as L, = 127.14(1-¢* "¢y and L, = 122. 4(1-¢* D) for female and male fish,
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respectively.

Ghojoghi ef al. (2017) studied 195 fish, 2.8-11.1 cm total length, identified as A4. cf.
tabarestanensis from the Zav Stream, a Gorgan River tributary, and found a sex ratio of 1:1.22 in
favour of males but not significantly different from a 1:1 ratio, maximum age was 5 years with
2" years most common in both sexes, the highest growth rate was between 3" and 4" in females
and between 4" and 5" in males, the length-weight relationship was W = 0.0151TL**™ for males
(negative allometric), W = 0.0119TL*"?"* for females, and W = 0.013TL*""’ for sexes combined
(both positive allometric), the highest and lowest condition factors were in May and February,
and the von Bertalanffy growth equations showed females grew faster than males and were L;=
12.9(1-¢ 02069y for males and L= 13.97(1-¢ %9159 for females. Ghojoghi et al. (2018)
examined 191 fish identified as A. eichwaldii from the Googgol River in the Gorgan River basin
and found the largest male was 9.3 c¢m total length and the largest female was 10.2 c¢m total
length, a sex ratio of 1:1, growth was positive allometric for both sexes and the population (b
values for males, females and the population were 3.1277, 3.1527 and 3.1781), age groups 2" to
4" were present, and the von Bertalanffy growth equations were L = 12.28(1-¢ 02040159y for
females and L = 10.11(1-¢ ***'®*%319) for males.

Food. Tajan River fish identified as 4. eichwaldii (= A. tabarestanensis here and below)
were analysed for diet by Esmaeilpoor Poode ef al. (2015) who found them to be gluttonous and
tending to be carnivorous. Trichoptera was the preferred food of both sexes in different seasons
and ages. The condition factor was higher in females than males. Abbasi et al. (2013) examined
fish identified as A. eichwaldii from the Kaboodval, Shirabad and Tilabad streams in Golestan
Province and found the most frequent prey was Diptera and Ephemeroptera, with Trichoptera
and Amphipoda also significant with minor amounts of other taxa. Abbasi et al. (2014) found
fish identified as A. eichwaldii in streams of the Gorgan River basin fed on Ephemeroptera,
Trichoptera and Chironomidae as main foods and Odonata larvae, green algae, Simuliidae and
Strachironomidae as accidental foods.

Reproduction. Patimar et al. (2012) found a qanat population at Uzineh, Golestan
identified as 4. bipunctatus (= A. tabarestanensis) had a sex ratio not significantly different from
parity, the reproductive season extended from April to August with peaks in April, June and
August for females and April and June for males. Absolute fecundity was 234-7,728 eggs, mean
1,407, relative fecundity was 60-550 eggs/g, mean 255 eggs/g, and egg diameters attained 1.7
mm. Seifali ef al. (2012) found Kesselian (= Kaslian) Stream fish identified as A/burnoides sp.
(= A. tabarestanensis) had a mean absolute fecundity of 1,772.9 eggs, individual fecundity was
668-3,042 eggs, a gonadosomatic index of 6.88 indicated sexual maturity in females and egg
diameters (up to 1.67 mm) indicated spawning once a year in June-July, and the highest peak of
relative condition was 0.126 during June.

Parasites and predators. The monogenean Diplozoon paradoxum was recorded from A.
bipunctatus (= A. tabarestanensis here and below) in the Tajan River, Mazandaran (Iranian
Fisheries Research and Training Organization Newsletter, 6:7, 1994). Shamsi et al. (1997)
reported Clinostomum complanatum, a parasite causing laryngo-pharyngitis in humans, from
Alburnoides bipunctatus in the Shirud. Halimi et al. (2013) reported on the cestode Ligula
intestinalis in Alburnoides bipunctatus in Iran without specifying a locality (but the authors were
from Babol institutions and so presumably A4. tabarestanensis). Serum samples from infested fish
showed a polymorphism band which indicated a different immune response from that reported
for Rutilus rutilus (= R. lacustris). Youssefi et al. (2012) investigated the electrophoretic pattern
of somatic and excretory-secretory proteins of the cestode Ligula intestinalis in fish identified as
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A. bipunctatus, presumably A. tabarestanensis as authors were from the Islamic Azad University
in Babol. Ahmadiara et al. (2013) described the rate of infection of the cestode Ligula
intestinalis in fish identified as 4. bipunctatus from Ramsar. Hosseinifard et al. (2014) recorded
Dactylogyrus, Diplozoon, Bothriocephalus and various nematodes from A4. bipunctatus in the
Garmrud at Amol, Mazandaran. Mazaheri Kohanestani ez al. (2014, 2014) recorded the digenean
Posthodiplostomum cuticola in fish identified as A. eichwaldii (= A. tabarestanensis here and
below) from the Zarrin Gol Stream in Golestan Province. Rahmati-holasoo ef al. (2014) also
recorded metacercariae of the digenean Posthodiplostomum in fish identified as A. eichwaldii
from the Zarrin Gol Stream. The average number of cysts was 3.29, with more cysts higher on
the body. Shokrolahi ef al. (2014) recorded Bothriocephalus gowkongensis (cestode),
Paradiplozoon sp. (monogenean) and Rhabdocona sp. (nematode) from fish in the Alborz Dam
on the Babol River identified as Alburnoides bipunctatus. Other parasites were mentioned but
not assigned specifically to this species. Taheri Mirghaed et al. (2017) recorded parasites from
fish in the Alborz Dam and Babol River in Mazandaran, namely Ichthyophthirius multifilis (dam
and river) (Ciliophora), Dactylogyrus chalcalburni (river), Gyrodactylus prostae (river) and
Paradiplozoon homoion (dam and river) (Monogenea), Bothriocephalus opsariichthydis (dam
and river) and Ligula intestinalis (dam) (Digenea). Barzegar et al. (2018) reported the
monogeneans Gyrodactylus prostae and G. varicorhini from fish identified as A. bipunctatus
from the Tajan and Talar rivers and the Talar River, respectively, in Mazandaran.

Economic importance. None.

Experimental studies. Gholipour Kanani et a/. (2013) found an LCs, for glyphosate was
28.65 for Alburnoides sp., showing a high sensitivity (authors worked at Gonbad-e Kavus,
Golestan so the species was probably 4. tabarestanensis).Vajargah et al. (2013) found that larvae
were more sensitive to pesticides than fingerlings of fish identified as A. bipunctatus
(presumably A. tabarestanensis because the researchers were from Gorgan University, Golestan)
and LCsg values indicated that deltamethrin was more toxic than diazinon.

Conservation. Jouladeh-Roudbar et al. (2020) listed it as of Least Concern for its
relatively wide distribution range and very abundant populations.

Sources. Mousavi-Sabet et al. (2015).

Iranian material:- CMNFI 1970-0533, 29, 33.5-82.1 mm standard length, Mazandaran,
Chalus River (ca. 36°39'N, ca. 51°25'E); CMNFI 1979-0429, 3, 25.0-43.7 mm standard length,
Mazandaran, Chalus River (36°34'N, 51°23'E); CMNFI 1979-0483, 2, 93.0-98.6 mm standard
length, Golestan, Cheshmeh River (37°23'30"N, 55°51'30"E); CMNFI 1979-0493, 11, 51.1-82.8
mm standard length, Mazandaran, stream in Tajan River drainage (36°19'N, 53°23'E); CMNFI
1991-0158, 1, 82.4 mm standard length, Golestan, Madar Su (37°23'N, 55°47'E); CMNFI 1991 -
0160, 3, 68.2-75.3 mm standard length, Golestan, Abgeer-e Avaness (37°03'N, 54°47'E); CMNFI
1993-0139, 2, 73.9-74.1 mm standard length, Golestan, Dogh River (37°23'30"N, 55°47'E).

Genus Alburnus
Rafinesque, 1820

The bleaks and shemayas are found in Europe and the northern parts of Southwest Asia with
about 43 species (depending on definitions of the taxa). There are eight to nine species in Iran,
mapped by Mohammadian-kalat ez al. (2015). Records of Al/burnus orontis Sauvage, 1882 from
Iran by Armantrout (1969), Banarescu (1977) and Wossughi (1978) are in error (Krupp, 1985¢).
Chalcalburnus Berg, 1933 is now regarded as a synonym of A/burnus Rafinesque, 1820
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and was used for several Iranian species in older literature. There have been numerous variant
views of this synonymy. Bogutskaya (1990) considered Chalcalburnus as distinct but later
(Bogutskaya 1997; Bogutskaya et al., 2000; Bogutskaya and Naseka, 2004) synonymised it with
Alburnus. Reshetnikov et al. (1997) retained Chalcalburnus as a distinct genus as did Catalog of
Fishes (downloaded, 10 August 2007) but was later synonymised (downloaded, 16 September
2015). Banister (1980) pointed out that the distinction of the genus from A/burnus is based on the
relative lengths of the ventral keel and the relative thickness of the last dorsal fin unbranched ray,
characters which he viewed with suspicion in the absence of other corroborating evidence.
Mangit and Yerli (2018) in their analysis of Turkish A/burnus species found the genus to be
paraphyletic with three lineages, A. filippii occurring in Iran (along with non-Iranian species)
formed one lineage Alburnus sensu stricto, and the two other lineages should be excluded. One
excluded lineage included A4. sellal and the other A. caeruleus of Iranian relevance. They noted
the two lineages may include more than one genus and did not therefore erect new genera for the
two lineages. A. chalcoides aralensis was listed in the online data as a synonym of A. filippii
(they had no data for 4. chalcoides from the Caspian Sea). A. mossulensis was confirmed as a
synonym of 4. sellal and they lacked data for other species found in Iran.

This genus is characterised by an elongate, compressed, moderately deep body of small
to moderate size, a terminal mouth, no barbels, scales of moderate size, pharyngeal teeth in two
rows (2,5-5,2 or 2,5-4,2) with hooked tips and usually serrations (but serrations can be absent),
short dorsal fin without a thickened ray, a relatively long anal fin, long and relatively numerous
gill rakers, a fleshy keel between the base of the pelvic fins and the vent (the naked part usually
not reaching as far forward as the pelvic fin bases in species formerly placed in Chalcalburnus),
and a light to brown or black peritoneum. Some authors considered the genus Alburnoides to be
a synonym of Alburnus (e.g., Saadati (1977)) while others disagreed (e.g., Bogutskaya (1990)).
These two genera are treated separately here to accord with common usage in Southwest Asia, a
conservative measure when there are conflicting opinions.

Saadati (1977) referred to an unknown species of A/burnus from the Qom River but this
material was lost. Also, an unknown A/burnus from the Lake Urmia basin was probably 4.
ulanus.

Schonhurth ef al. (2018) noted that fish identified as A/burnus mossulensis (and
presumably these would be 4. sellal, see above) were the sister group to Acanthobrama.

Khataminejad et al. (2013) distinguished A/burnus species in Iran based on
morphometrics, 4. hohenackeri and A. caeruleus having a greater body depth and shorter caudal
peduncle than others. Khataminejad et al. (2015, 2015b) partly distinguished the five species
atropatenae, chalcoides, filippii, hohenackeri and mossulensis (= A. sellal) from the Miriseh,
Babol, Baleqlu, Mahabad and Gamasiab rivers morphometrically using truss network analysis.

Mohammadian-kalat et al. (2013) considered the genus to be taxonomically
problematical in Iran with Zagros Mountain populations and widely distributed species such as
A. chalcoides needing revision.

Jalali et al. (2002) and Jalali and Barzegar (2006) recorded several parasites from an
undescribed “Chalcalburnus” species in Lake Zaribar, namely Ichthyophthirius multifilis, two
species of Argulus, a Trichodina species, Dactylogyrus alatus, Diplostomum spathaceum,
Myxobolus molnari and Ligula intestinalis. Masoumian et al. (2007) recorded the myxosporean
parasite Myxobolus saidovi from Alburnus maculatus (sic) in the Zayandeh River and Mehdipoor
et al. (2004) recorded the monogenean Dactylogyrus alatus from Alburnus maculatus (sic), also
in the Zayandeh River. These “Alburnus maculatus” were probably 4. doriae. Barzegar et al.
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(2008) recorded eye parasites from fish identified as Alburnus alburnus from the Chaghakhour
(= Chagha Khur) and Gandoman lagoons of the Tigris River basin including the digeneans
Diplostomum spathaceum and Tylodelphys clavata. The identity of these fish is uncertain as they
could possibly be 4. doriae or transplanted A. hohenackeri. Rahimi et al. (2016) described the
prevalence and antimicrobial resistance of Listeria species in Alburnus species from retail stores
in Esfahan and Bandar Anzali. There was a potential risk of infection for people consuming raw
or under cooked smoked and salted fish.

Esmaeili ef al. (2018) tested the impact of climate change on members of this genus in
Iran, finding that basins along the Elburz and Zagros mountains had the highest climatic
suitability with precipitation playing a more important role than temperature. All species were
likely to be affected negatively in the future and a comprehensive management plan is needed.
Yousefi et al. (2019) reviewed recent studies on climate change which is now a major problem
for many organisms in Iran, including fishes.

Small fishes and members of the genus Alburnus are called kuli in Farsi or Gilaki. Kuli
may derive from kul which can mean any pond or sheet of water. In Gilan, kuli are eaten with
their heads on and are said to full of phosphorus, conferring open-mindedness, intelligence and
sophistication on the Gilanis.

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

Species/ Modal Anal fin | Total gill | Lateral Peritone | Flank Distribution by
Character dorsal fin | branched | rakers line um stripe basin
branched rays scales colour
rays
Al atropatenae 8 9-12 11-16 46-63 black + Lake Urmia
Al caeruleus 8 13-18 10-13 43-58 brown to + - Tigris River
black
Al chalcoides 8 10-21 18-31 54-74 light - Caspian Sea
(mostly (mostly (mostly brown
14-15) 20-23) 57-63)
Al doriae 8 9-12 12-18 44-59 silvery + Esfahan, Namak
Lake, Tigris River
Al filippii 7 9-13 12-21 46-64 light + Caspian Sea

(mostly (mostly | (often 57 brown
10-12) 12-17) or less)

Al hohenackeri 8 10-16 19-25 34-55 light + or - Caspian Sea
(often 45 silvery
or less)
Al sellal 8 9-14 8-18 58-89 brown to + Hormoz, Kor
(mostly | (often 62 black River, Lake
11-16) or more) Mabharlu, Persis,
Tigris River
Al taeniatus 8 9-13 13-23 30-46 - + Hari River
(mostly (lower
10-12) counts
suspect)
Al ulanus 8 7-11 12-16 35-45 silvery- + Lake Urmia
(mostly brown

8-9)
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Alburnus atropatenae
Berg, 1925

Alburnus atropatenae,
Susan Laurie-Bourque @ Canadian Museum of Nature.

Alburnus atropatenae, East Azarbayjan, Ghalechai (= Qal’eh River), Lake Urmia basin,
October 2011, Keyvan Abbasi.

Common names. Shah kuli-ye Orumiyeh (= Urmia king fish).

[Urmia or Urmian bleak, Urmia or Urmian Lake bleak, Urmia kingfish (Moshaeidi et al.,
2014), Urmia shemaya].

Systematics. The type series is the material called Alburnus filippii by Giinther (1899)
from “Sujbulak and Superghan near the mouth of the Nazlu Chai” as noted in Berg (1925). This
material is in the Natural History Museum, London under BM(NH) 1899.9.30:127, syntype, 89.7
mm standard length, West Azarbayjan, Superghan near the mouth of the Nazlu Chai (Sopurghan
on the Nazlu Chay is at 37°45'N, 45°12'E) and BM(NH) 1899.9.30:128-30, syntypes, 3, 70.7-
96.3 mm standard length, West Azarbayjan, Tatawa Chai near Sujbulak (the Tata’u Chay or
Simineh River is not close to Saujbulagh or Mahabad at 36°45'N, 45°43'E so the exact locality of
this collection is unclear). These syntypes bear an external label, apparently in A. Glinther’s
handwriting, listing these fish under the name “brevianalis” which is crossed out and filippii
substituted. It appears that Giinther originally intended to describe them as distinct and
subsequently changed his mind.
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Alburnus atropatenae, syntype, BM(NH) 1899.9.30:127.

Alburnus atropatenae, syntype, BM(NH) 1899.9.30:128-130.

Berg’s (1925) material was not found in a search of the collections of the Zoological
Institute, St. Petersburg (ZISP) in November 1993. Eschmeyer ef al. (1996) gave the following
data:- Syntypes (46) ZIL (ZIL being the old acronym for ZISP) but this material is presumably
comparative specimens mentioned by Berg (1925).

Coad and Holc¢ik (1999) demonstrated variation between three populations, eastern,
western and southern, isolated by the salt Lake Urmia but considered this variation as
insufficiently different to warrant taxonomic distinction. Nonetheless, the analysis demonstrated
that the three populations have diverged in a measurable manner, presumably through
geographical isolation, although ecological factors may have played a part as one sample was
from a lacustrine rather than a riverine environment. Moshaeidi et al. (2014) morphometrically
distinguished fish of the Zarrineh River from those of the Baneh, Saghez (= Saqqez) and Simineh
rivers combined, the latter having a smaller head size and caudal peduncle for example.
Mohammadian-kalat et al. (2015) were also able to discriminate populations (in five rivers) with
morphometric characters more reliable than meristic ones. Radkhah ef al. (2016) found fish from
the Simineh and Zarrineh rivers had significant differences in such morphometric characters as
prepelvic distance and body depth and that depth and water flow rate had the highest influence
on morphology. Tajik and Keivany (2015a) compared fish from the Baranduz and Nazlu rivers
finding that the latter had longer heads, wider caudal peduncles and a higher location for the anal
fin position. Keivany (2017, 2018) and Tajik and Keivany (2018) studied 274 specimens from
the Aghdarreh, Baranduz, Nazlu, Sarough, Senteh, Talkheh (= Aji) and Zarrineh rivers for 17
morphometric and 17 meristic traits, finding various differences between populations and groups
of populations, e.g., the Talkheh population was separate to some extent from the others
morphometrically, and the Nazlu populations were completely separate from the Senteh and
Zarrineh populations, and there were no differences between the Baranduz and Talkheh,
Baranduz and Nazlu, and Senteh and Zarrineh. Eagderi et al. (2019) compared 163 fish
morphometrically from the Baneh, Saghez (= Saqqez), Simineh and Zarrineh rivers and found
the latter three clustered together, the Baneh, Saghez (= Saqqez) and Simineh populations had a
deeper body and were distinguishable by a smaller head, posterior eye position and shorter anal
fin base respectively, and the Zarrineh population was distinguishable by a more fusiform body
and less body depth. These differences were attributed to ongoing evolutionary trends as a result
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of differing environmental conditions and isolation.

Key characters. This species is distinguished by having modally 8 branched dorsal fin
rays, 11-16 total gill rakers, 46-63 lateral line scales 46-63, a black peritoneum, and a
distribution in the Lake Urmia basin.

Morphology. The body is rounded and moderately deep, being deepest at a level
between the end of the pectoral fin and the pelvic fin origin. A slight nuchal hump is present in
some fish. The predorsal profile is straight in front of the dorsal fin and then convex leading
down to the head, or a continuous convex curve. The caudal peduncle is slightly compressed but
quite rounded and is moderately deep. The snout is rounded. The rear of the eye is at the
beginning of the anterior half of the head. The mouth is terminal and oblique and extends back
level with the nostril. The lower jaw is rounded and may protrude slightly. Lips are thin with the
centre of the upper lip thickest. The dorsal fin margin is straight. The dorsal fin origin is well
posterior to the level of the pelvic fin origin and is over the depressed mid-fin or further back.
The depressed dorsal fin extends back level with middle of the anal fin. The caudal fin is
shallowly forked and tips are rounded. The anal fin is rounded and is remote from the caudal fin
base. The pelvic fin is rounded and does not reach back to the anus but may reach the anterior
anal papilla in some fish. The pectoral fin is rounded and does not extend back to the pelvic fin
origin.

Dorsal fin with 3 unbranched rays and 7-9, modally 8, branched rays, anal fin with 3
unbranched rays and 9-12 branched rays, pectoral fin branched rays 13-16, and pelvic fin
branched rays 7-8. Lateral line scales 46-63. There is a pelvic axillary scale. Scale shape is a
vertical oval or somewhat more squarish. All margins are rounded and there are no abrupt
anterior corners in some while others have distinct but rounded corners. The anterior margin has
a central protrusion with an indentation above and below, or the protrusion lacks obvious
adjacent indentations, or the margin is wavy. The scale focus is slightly anterior or central and
there are relatively few anterior and posterior radii about equal in number. The exposed fleshy
keel in front of the anus is about 1-4 scales lengths, usually 2, long. Gill rakers are lanceolate but
short, less than half eye width, reaching between the first and second adjacent rakers or touching
the second when appressed, total rakers being 11-16. Pharyngeal teeth are hooked at the tip and
usually bear a few, large serrations on the larger major row teeth or more rarely have no
serrations, apparently size independent. The posteriormost major row tooth may be dorsal rather
than posterior to the tooth ahead of it. Tooth counts are usually 2,5-4,2. The gut is an elongate s-
shape, sometimes with an anterior loop to the left. Total vertebrae 41-43. Chromosome number
1s 2n = 50 (Nazari et al., 2011).

Meristic values are:- dorsal fin branched rays 7(2), 8(102) or 9(1), anal fin branched rays
9(5), 10(49), 11(45) or 12(6), pectoral fin branched rays 13(7), 14(44), 15(41) or 16(13), pelvic
fin branched rays 7(17) or 8(88), lateral line scales 46(4), 47(5), 48(12), 49(15), 50(13), 51(15),
52(14), 53(5), 54(5), 55(5), 56(2), 57(-), 58(6), 59(-), 60(-), 61(-), 62(-) or 63(1), total gill rakers
11(12), 12(30), 13(35), 14(16), 15(7) or 16(2), pharyngeal teeth 2,5-4,2(54), 2,4-4,2(2), 2,4-
5,2(1), 2,5-5,2(1), 1,5-4,2(1) or 2,5-3,2(1), and total vertebrae 41(4), 42(12) or 43(3). Meristic
counts by Khataminejad et al. (2015) for fish from the Miriseh River fall within the ranges
above.

Sexual dimorphism. Male specimens have small scattered tubercles on the top of the
head with fewer tubercles on the side of the head. Tubercles are variably distributed on the head
depending on the specimen, or even be different on each side of a single fish. A distinct row may
parallel the upper lip, another row may follow the upper eye margin, a patch may be present
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between the nostril and the upper lip, and there may be tubercles between the mouth and the eye.
Very small tubercles line the scale margins on the back, flank and belly, and belly scales have a
fine row of tubercles on the scale base. Tubercles line the rays of the pectoral, dorsal, pelvic and
anal fins and weakly on the caudal fin, the rows branching with the fin rays.

Colour. The back is a dark olive brown to grey, with a narrow stripe. The flank has a
dark stripe, as wide as the pupil of the eye or narrower at its maximum width, extending onto the
head as far as the eye and back to the middle of the caudal fin. The stripe is black to dark green.
The flank above the stripe is often lighter in contrast to the darker back and accentuates the
distinctiveness of the stripe. The flank below this stripe, the belly and the lower head are silvery,
and the stripe is clearly set off from the lower flank. The front of the lower jaw is dark and some
of this pigment extends into the floor of the mouth. The iris is silvery on the lower half and dark
above. The dorsal fin is faintly pigmented grey along its rays, the caudal fin is grey and the other
fins are colourless. Melanophores are present on the dorsal and caudal fin rays and the anterior
rays of the pectoral, pelvic and anal fin rays. The nostrils may be dark. The peritoneum is black.

Size. Reaches 21.8 cm.

Distribution. This species is endemic to the Lake Urmia basin and is recorded from the
Aghdarreh, Balanoosh, Baneh, Baranduz, Bitas, Chamalton, Chamsaqez (= Saqqez), Cheagia,
Ghale (= Qal’eh), Godar, Haladj, Hasanlu, Kazim, Koter, Mahabad, Mardogh, Miriseh, Nazlu,
Ozband, Qader, Qasemlu, Qonbad, Rozeh, Saghez (= Saqqez), Sarough, Senteh, Shahr, Simineh,
Sufi, Talkheh (= Aji) and Zarrineh rivers, the Ghaleh (= Qaleh) and Guru (= Guru Gowl) lakes,
and the Cheragveis, Hasanlu and Mahabad dams (Giinther, 1899; Berg, 1925; Abdoli, 2000;
Mirhasheminasab and Pazooki, 2003; Abbasi et al., 2005; K. Abbasi, pers. comm., 2012; Banan
Khojasteh ef al., 2012; Khataminejad ef al., 2013, 2015, 2015; Moradi and Eagderi, 2014;
Moshaeidi ef al., 2014; Mousavi-Sabet ef al., 2014; Ghasemi ef al., 2015; Tajik and Keivany,
2015a; Dadai Ghandi ef al., 2017; Eagderi and Moradi, 2017; Mohammadian-Kalat et al., 2017;
Eagderi et al., 2019; Fathi and Ahmadifard, 2019; Kaya, 2020; Mouludi-Saleh et al., 2021).

Khataminejad et al. (2013) recorded it from the Quareh-Chay (= Qareh Chay) of the
Namak Lake basin at 34°53'.250"N, 50°022'51"E. These fish were later described as a new
species, A. amirkabiri Mousavi-Sabet et al. (2015) but are A. doriae according to
Mohammadian-Kalat et al. (2017).

Zoogeography. Lake Urmia was formed during the late Pliocene-Pleistocene, lies at
1,275-1,295 m, and may well have had a Pleistocene connection to the Caspian Sea basin
although this has been disputed (Scharlu, 1968; Schweizer, 1975). Pleistocene shorelines from
30 to 115 m above the present level have been confirmed, and the lake covered twice its present
area, but this would not permit an external discharge. Berg (1940) reported benches at levels of
about 1,800 m, 1,650-1,550 m and 1,500-1,360 m, which may represent shorelines, and a level of
about 1,570 m would have had an outlet to the Aras River basin through the Kara-tepe Pass in
the northwest and across the plain near the city of Khvoy. Saadati (1977) suggested two
connections with the Caspian Sea, 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 subspecifically distinct. 4. atropatenae may have its origin in the earlier
transgression.

Habitat. This species is found in rivers, streams, lakes and dams. Abbasi et al. (2005)
stated this is the second most abundant fish species in the Mahabad River of the Lake Urmia
basin. Collection data were 16.5-27°C, sand and pebble bottoms, still to fast water, and the shore
grassy or bushy. The photograph below shows habitat alteration.
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Habitat of Alburnus atropatenae, West Azarbayjan, Gadar (= Qader) River,
Hamid Reza Esmaeili.

Age and growth. Esmaeili et al. (2014) gave a b value for 36 fish, 8.0-12.0 cm total
length, from Lake Urmia as 3.18. Mousavi-Sabet ef al. (2014) gave a b value of 3.313 for 30
fish, 7.55-9.74 cm total length, from the Mahabad River. Radkhah and Eagderi (2015a) gave a b
value for 40 fish from the Zarrineh River, 7.6-12.5 cm total length, as 3.26, positive allometric
growth. Condition factor was 1.021. Tajik and Keivany (2015b) also examined fish from the
Zarrineh River (59, 4.43-12.82 cm total length) and found a length-weight relationship of W =
0.0111TL** indicating in contrast negative allometric growth. Keivany and Zamani-Faradonbeh
(2016) gave a b value of 2.73 for 39 fish, 3.14-6.51 cm total length, from the Talkheh (= Aji)
River. Mouludi-Saleh ef al. (2021) examined 180 fish, 3.92-19.6 cm total length, from the Ghale
(= Qaleh), Godar and Mahabad rivers and recorded a b value of 3.38, positive allometric, and a
condition factor of 0.95.

Food. Gut contents are insects, crustaceans and worms. Filamentous algae are also
present, possibly as accidental inclusions.

Reproduction. A fish captured 25-26 June 1962 (115.7 mm standard length, CMNFI
1979-0785) carried mature eggs.

Parasites and predators. None reported.

Economic importance. Unknown.

Experimental studies. None.

Conservation. Biology is poorly known and numbers and habitat requirements would
have to be examined for a conservation assessment.

Sources. Type material:- Alburnus atropatenae (BM(NH) 1899.9.30:127 and BM(NH)
1899.9.30:128-30).

Iranian material:- CMNFI 1970-0557, 26, 17.9-31.6 mm standard length, West
Azarbayjan, Shahr Chay (ca. 37°27'N, ca. 44°55'E); CMNFI 1970-0558, 8, 25.0-88.7 mm
standard length, West Azarbayjan, Qasemlu Chay (ca. 37°21'N, ca. 45°09'E); CMNFI 1970-0559,
48, 31.4-85.2 mm standard length, West Azarbayjan, Baranduz Chay (37°25'N, 45°10'E);
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CMNFI 1970-0561, 3, not kept, possibly West Azarbayjan, Cheagia Chay (no other locality data,
possibly Ghaie Chay); CMNFI 1979-0785, 11, 72.6-123.8 mm standard length, West
Azarbayjan, Shahr Chay (ca. 37°27'N, ca. 44°55'E); CMNFI 1979-0786, 26, 65.0-92.2 mm
standard length, East Azarbayjan, Guru Lake (37°55'N, 46°24'E); CMNFI 2007-0096, 1, 54.7
mm standard length, West Azarbayjan, Qasemlu River in Baranduz Chay basin (ca. 37°25'N, ca.
45°10'E); CMNFI 2007-0097, 2, 42.0-54.9 mm standard length, West Azarbayjan, Baranduz
Chay basin (ca. 37°16'N, ca. 45°08'E); CMNFI 2007-0103, 6, 43.3-73.3 mm standard length,
Kordestan, Zarrineh River basin north of Saqqgez (ca. 36°18'N, ca. 46°16'E); CMNFI 2007-0104,
not kept, Kordestan, Zarrineh River basin south of Saqqez (ca. 36°12'N, ca. 46°18'E); CMNFI
2007-0105, 6, 67.3-112.1 mm standard length, Kordestan, Zarrineh River basin (ca. 36°06'N, ca.
46°20'E); CMNFI 2008-0137, 2, 72.2-80.9 mm standard length, West Azarbayjan, Zarrineh
River (37°05'N, 45°44'E); CMNFI 2008-0158, 1, 88.8 mm standard length, Lake Urmia basin (no
other locality data); OSU 8122, 2, 73.1-83.5 mm standard length, West Azarbayjan, Shahr Chay
(ca. 37°27'N, ca. 44°55'E); USNM 205904, 2, 73.0-82.6 mm standard length, West Azarbayjan,
Nazlu Chay (37°40'N, 45°05'E); uncatalogued, 1, 81.6 mm standard length, West Azarbayjan,
Haladj River near Mahabad (ca. 36°45'N, ca. 45°43'E) (Coad and Hol¢ik, 1999).

Alburnus caeruleus
Heckel, 1843

Alburnus caeruleus
Susan Laurie-Bourque @ Canadian Museum of Nature.

Alburnus caeruleus, Iran, Gamasiab River, July 2008, Keyvan Abbasi.



Alburnus caeruleus, Khuzestan, Sabzab, Andimeshk, Hamid Reza Esmaeili.

Alburnus caeruleus, Turkey, Tigris River, Diyarbakir, Jorg Freyhof.

Alburnus caeruleus, 9.0 cm, Iraq, Irbil
(CC BY 3.0, cropped and lightened, Haider Ibrahem al Timimi).
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Alburnus caeruleus, Turkey, Euphrates River basin, Adiyaman, Jérg Freyhof.

Common names. Kuli-ye Dejleh (= Tigris fish), morvarid mahi khaldar (= spotted pearl fish).

[Lassafa (= fluorescent, from Mikaili and Shayegh (2011); taffaf (= little worm) or teffaf
asrak (= little blue worm) at Aleppo (= Halab, Syria) in Heckel (1843b); Inci balig1 in Turkish
(Kaya et al., 2016); black spotted bleak, Tigris bleak].

Systematics. The type locality is Aleppo (= Halab), Syria and material is held in the
Naturhistorisches Museum Wien. Syntypes are listed in Eschmeyer ef al. (1996) as NMW 16688
(4, 65.7-86.6 mm standard length as measured by me), NMW 55511-13 (2, 64.5-75.4 mm
standard length, 2, 61.2-71.1 mm standard length, 2, 74.1-77.4 mm standard length), NMW
57161 (3, 59.6-71.1 mm standard length), and additionally possibly RMNH 2656 (Rijksmuseum
van Natuurlijke Historie, Leiden, ex NMW, 4), and SMF 100 (Senckenberg Museum Frankfurt,
ex NMW, 4, 61.3-75.7 mm standard length). B. Riedel (pers. comm., 11 April 2019) also listed
NMW 79191 as a syntype (dry bone, sic, probably a dried or stuffed specimen in this case).

™
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Alburnus caeruleus,
body and cross-section, lateral line scale, flank scale from between the dorsal fin and lateral line
(regenerated), and detail of flank scale, Naturhistorisches Museum, Wien, after J. J. Heckel.

Alburnus caeruleus, syntypes, NMW 55511, Naturhistorisches Museum, Wien.
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RO

NMW 55511
RW-0102

Alburnus caeruleus, syntypes, NMW 55511, Naturhistorisches Museum, Wien.

Alburnoides recepi Turan, Kaya, Ekmekgi and Dogan, 2014 described from the
Merzimen Stream in the Turkish Euphrates River drainage is a synonym (Birecikligil ef al.
2017).

Dorafshan et al. (2014) found a high level of polymorphism although there was more
interspecific (94%) than intraspecific (4%) genetic variation compared with 4. mossulensis (= A.
sellal).

Key characters. This species is distinguished from its relatives by a combination of the
lateral line scale count, anal fin branched ray count and total gill raker count, along with a deep
body (2.8-3.5 in standard length).

Morphology. The body is relatively deep, 2.8-3.5 times in standard length, with a slight
nuchal hump, or the back is rounded in front of the dorsal fin. Young fish are not as deep as
adults. The caudal peduncle is relatively deep. The mouth is oblique and does not reach back to
the eye. The dorsal fin has a truncate margin and its origin lies over the pelvic fin, well posterior
to the pelvic fin origin. The caudal fin is moderately forked with rounded to pointed tips. The
anal fin is long with an obliquely truncate margin (Heckel, 1843b) or the margin is emarginate.
The anal fin origin lies almost below the centre of the dorsal fin. The pectoral fin extends back
to, or just short of, the pelvic fin origin. The pelvic fin reaches back just short of the anal fin
origin.

Dorsal fin with 3 unbranched and 7-10 branched rays, usually 8, anal fin with 3
unbranched and 13-18 branched rays, mostly 14-16, pectoral fin branched rays 11-15, and pelvic
fin branched rays 6-8. Lateral line scales 43-58. The lateral line is moderately to strongly
decurved, and may be irregular in part. Scale shape is a vertical oval with a rounded posterior
margin, short and rounded dorsal and ventral margins, and a rounded central posterior margin
with shallow indentations dorsally and ventrally. Scales lack radii on the anterior field or may
have a few radii, have few posterior radii (six in fish illustrated above), a sub-central anterior
focus, and a moderate number of circuli. The naked ventral keel is obvious. Total gill rakers
number 10-13, just reaching past the adjacent raker when appressed. Pharyngeal teeth are hooked
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at the tip and deeply notched or serrated below, modally 2,5-4,2, with variants 2,5-5,2, and 2,5-
4,1. The gut is s-shaped. Total vertebrae number 38-40. The syntypes NMW 55511 have 40(2),
NMW 55512 39(2), NMW 55513 39(2) and NMW 16688 38(1) and 39(3) total vertebrae.
Chromosome number is 2n = 50 (Nazari et al., 2011).

Sexual dimorphism. Males have tubercles on the lower jaw, the sides and dorsal surface
of the head and on flank scales. Tubercles are evident on the pectoral fin and appear as traces on
the pelvic fins.

Colour. The back is blackish, with flanks silvery and sometimes overall olive-green. The
horizontal stripe along the flank is sky-blue, more diffuse or absent in larger fish but very evident
in smaller ones. Flanks, even lower flanks, and head are heavily speckled. The lateral line may
bear pigment spots above and below each pore but the stitched effect is not as marked as in some
Alburnoides species. Fins are generally yellowish, the dorsal, anal and pelvic fins apically black
to sky blue. The membranes of the dorsal and anal fins are heavily pigmented while the rays are
clearer. This pigmentation is more evident anteriorly on small fish but in both large and small
fish fins appear dark, especially when the fins are collapsed. On the anal fin some fish have dark
pigment on all membranes, others, even large fish, have less pigmentation distally on the
posterior membranes. In larger fish, the pectoral and pelvic fins have dark membranes, the
pigmentation fading on the smaller rays. The pectoral and pelvic fins can be orange. In some
specimens the edge of the caudal fin is quite dark. The peritoneum is brown to black.

Size. Attains 13.0 cm total length (Sag, 2020).

Distribution. This species is found in the Tigris-Euphrates and Quwayq River systems.
The Orontes (= Asi) River is not a locality (Krupp, 1985c¢). In Iran, recorded from the Tigris
River basin in the Arvand, Dinvar, Do Ab, Chardoval, Gamasiab, Kashkan, Marun, Qareh Su,
Sarabeleh (= Sar Ableh) and Simareh rivers (K. Abbasi, Iranian Fisheries Research
Organization Newsletter, 57:2,2009; Khataminejad et al., 2013; Dorafshan et al., 2014;
Mousavi-Sabet et al., 2015; Zareian et al., 2015; Mohammadian-Kalat ez al., 2017; Khamees et
al., 2019; Jouladeh-Roudbar et al., 2020). It may be more widely distributed in Iran than records
suggest.

Zoogeography. The relationships of this species zoogeographically have not been
studied.

Habitat. This species is found in rivers, streams, lakes, dams and ponds. In Iran, it was
recorded by K. Abbasi (Iranian Fisheries Research Organization Newsletter, 57:2, 2009) from
the Gamasiab and Do Ab rivers (34°22'16"N, 47°54'51"E at 1,412 m altitude and 34°27'11"N,
47°39'34"E at 1,322 m) and, given the fishing effort, were quite rare (0.02% of fishing sites,
eight individuals). Khalifa (1989) reported this species as widely distributed in rivers and ponds,
and it is also found in streams, dams and reservoirs in Iraq. Epler ef al. (2001) found it to be the
third most dominant species of fish in the Iraqi lakes Habbaniyah, Tharthar and Razzazah,
comprising 8.7% of all fish collected.
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Habitat of Alburnus caeruleus, Ilam, Chardoval River, Hamid Reza Esmaeili.

Age and growth. Mousavi-Sabet ef al. (2014) gave a b value of 3.072 for 13 fish, 6.61-
8.21 cm total length, from the Sarabeleh (= Sar Ableh) River. Valikhani et al. (2020) combined
fish from the Shadegan Wetland and the Dez and Karkheh rivers and reported a b value of 2.84
(isometric growth) and a condition factor of 2.81 for 55 fish, 3.2-8.5 c¢m total length.

Sac¢ (2020) found b values for Euphrates (56 fish, 3.4-6.2 cm total length) and Tigris
River (30 fish, 4.3-6.8 cm total length) populations in Turkey were 3.243 and 3.34, both
indicating positive allometric growth. Secer et al. (2020) determined the population parameters
of this fish in the Merzimen Stream of the Euphrates River basin of Turkey. A total of 347
specimens were analyzed and the age varied from 0 to 3 age classes with the majority at age
class 2 (44.45%) followed by the 1, 3 and 0 age classes, respectively. Total length ranged from
2.6 to 8.4 cm and weight varied from 0.11 to 6.82 g. The average length and weight were
calculated as 5.53+1.12 cm and 1.83%1.23 g, respectively. The length-weight relationship was W
=0.0062TL***'. The von Bertalanffy growth parameters were L., = 10.50 cm, k = 0.3665, t, = -
0.89, growth coefficient (®') = 3.7 and condition factor (K) = 0.37. Total, natural and fishing
mortalities rates and exploitation rate were estimated as Z =0.79, M = 0.55,F =0.24 and E =
0.30, respectively.

Food. Unknown.

Reproduction. Large eggs were visible in fish from Syria caught on 19 May, suggesting
spring spawning.

Parasites and predators. None reported from Iran.

Economic importance. None.

Experimental studies. None.

Conservation. This species is poorly known and documented in Iran so its conservation
status is unknown. Listed as of Least Concern by the [IUCN (downloaded 25 February 2019).

Sources. Type material:- Alburnus caeruleus (NMW 16688, NMW 55511, NMW 55512,
NMW 55513, NMW 57161 and SMF 100).
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[ranian material: None.

Comparative material:- BM(NH) 1974.2.22:83, 1, 67.9 mm standard length, Iraq, Sirwan,
Tigris River near Faish Khabur (ca. 37°08'N, ca. 42°38'E); SMF 28638, 14, 69.1-100.7 mm
standard length, Syria, Euphrates River, Deir ez-Zor (35°31'N, 39°54'E); SMF 28678, 3, 59.0-
98.8 mm standard length, Syria, Euphrates River upstream Deir ez-Zor (35°31'N, 39°57'E); SMF
28698, 4, 84.4-105.6 mm standard length, Syria, Euphrates River, downstream Baath Lake
(35°55.723'N, 39°00.572'E); SMF 28712, 3, 51.8-59.3 mm standard length, Syria, Euphrates
River Raqqga to Halebye-Zalebye (35°36.083'N, 39°00.572'E to 53°50.029'N, 39°20.797'E); ZMB
3364 (possibly syntypes as marked from Vienna Museum), 4, 55.6-65.8 mm standard length,
Syria, Aleppo (= Halab).

Alburnus chalcoides
(Giildenstédt, 1772)

Alburnus chalcoides
Susan Laurie-Bourque @ Canadian Museum of Nature.

Alburnus chalcoides, 23.0 cm total length, ZISP 10701,
Kazakhstan, Caspian Sea at Fort-Shevchenko, after Berg (1948-1949).
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Alburnus chalcoides, ZISP 10793, Russia, Terek River at Shchedrinskaya,
after Berg (1948-1949).

Alburnus chalcoides, Gilan, Shalman River, Keyvan Abbasi.

Alburnus chalcoides, Mazandaran, Tajan River, Jorg Freyhof.

Alburnus chalcoides, Gilan, Shafa River, June 2009, Keyvan Abbasi.
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Alburnus chalcoides, Gilan, Shafa River, June 2009, Keyvan Abbasi.

Common names. Aslak in Mazandaran; kas-e kuli (= cup or bowl fish?); kuli, shah kuli or shah
kooli, shah mahi in Gilaki (= royal fish or king fish in the sense of the best or most important
fish); mahi shah kuli; sefid kuli (= white fish), shahkuli-ye Khazar (= Caspian king fish); siah
kole (= presumably siah kuli, black fish).

[Samayi, schamay or schumai, Lankaran samayisi for A. chalcoides longissimus, Kur
samayisi for A. chalcoides, all in Azerbaijan; Iranskaya shemaya or Iranian shemaya,
Lenkoranskaya shemaya or Lenkoran shemaya, shemaya or shamaya in Russian; bleak, Caspian
shemaya, Danube bleak; gypsy king fish (Garedaghi and Mohammadi Hefz Abad, 2012)].

Systematics. Cyprinus chalcoides was originally described from the Terek, Sulak and
Cyrus (= Kura) rivers, Russia. No types are known.

Cyprinus chalcoides, after Giildenstadt (1772).

Cyprinus clupeoides Pallas, 1776 from the Caspian Sea, Terek and Kura rivers (also
spelled clupoides in error) (no types known), possibly Leuciscus albuloides Valenciennes, 1844
from “rivieres de Perse” (types not given in Catalog of Fishes, downloaded 30 May 2018),
Alburnus longissimus Warpakhovskii, 1892 from the Geoktapinka River, Lenkoran District,
Azerbaijan and A/burnus latissimus Kamensky, 1901 (no types known) from the mouth of the
Kura River, Azerbaijan are synonyms. Since Alburnus latissimus occurs with Al/burnus
chalcoides in the Kura River, its status is necessarily equivocal.
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Alburnus longissimus, after Abdurakhmanov (1962).

Alburnus longissimus, syntype, BM(NH) 1891.10.7:28.

Alburnus latissimus,
ZISP 14714, Azerbaijan, Kumbashi, Lenkoran District, after Berg (1932b).

Chalcalburnus chalcoides iranicus Svetovidov, 1945 was described as the subspecies of
the Iranian shore of the Caspian Sea basin and Alburnus chalcoides longissimus Warpakhovskii,
1892 as the subspecies of the Lenkoran in Azerbaijan neighbouring Iran. Coad (1996a) examined
the types of iranicus and longissimus and found them not to be distinguishable. The latter name
has priority but both these nominal subspecies, and latissimus, are most probably not distinct
from the type subspecies. They were founded on small samples from relatively homogenous
spawning populations. Variation may be clinal or related to local temperature and other
environmental variables. A very large series of specimens would be necessary to define this. The
Caspian Sea species may be Alburnus chalcoides chalcoides with a distinct subspecies, Al/burnus
chalcoides mento (Heckel, 1836) in the Black Sea basin (now recognised as a distinct species),
although up to 13 subspecies were named from Anatolia and the basins of the Black, Caspian
and Aral seas.

The type material of Chalcalburnus chalcoides iranicus is in the Zoological Institute, St.
Petersburg (ZISP 31221, holotype, see below), and three paratypes 142.0-199.9 mm standard
length), the type locality being “a small stream near the hospital near Shahi, Talar River basin”
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on labels in the Zoological Institute, St. Petersburg and “a small river in the vicinity of town
Shakhi (basin of the river Talar, running into the Caspian Sea west of the Gorgan Bay”
(Svetovidov, 1945). Shahi or Qa’emshahr is at 36°28'N, 52°53'E. Svetovidov (1945) listed the
holotype as a female of total length 263.5 mm and body length 226 mm but the holotype in ZISP
is 216.7 mm standard length (Coad, 1996a). The Catalog of Fishes (downloaded 30 May 2018)
gives further syntypes as ZISP 31222 (6+).

The type material of Alburnus longissimus is in the Zoological Institute, St. Petersburg
(ZISP 8653, 2 syntypes, 164.8-185.9 mm standard length, from “Fl. Geoktapinka” (Lenkoran).
The locality is probably near Prishib at 39°08'N, 48°36'E (Coad, 1996a). ZISP 8654 (6 fish,
121.2-164.4 mm standard length) from the type locality are listed as types in Berg (1911-1914)
and the Catalog of Fishes (downloaded 30 May 2018) but not in the ZISP catalogue. Also, an 4.
longissimus syntype from St. Petersburg is in the Natural History Museum, London from “R.
Geotapinka” (BM(NH) 1891.10.7:28).

Bagherian and Rahmani (2007, 2009) examined two populations, from the Haraz River
and the Shirud, morphometrically. The males and the females between the two populations were
different, but this was attributed to environmental factors. Truss analysis separated the two
populations. Rahmani and Hasanzadeh Kiabi (2007) were able almost to separate the two
populations using meristic characters. Rahmani et al. (2006) were able to separate populations
from the Gazafrud and Haraz rivers using morphometric characters but not meristic ones.
Rahmani et al. (2009, 2012) used the 18S rRNA and cytochrome b genes and found populations
from the Gazafrud, Haraz and Shirud rivers were homogenous. Mohaddasi ef al. (2013) analysed
morphometric differentiation in fish from the Babol, Lisa and Shirud rivers and the Anzali region
and found samples from the Anzali region were clearly distinct and diverged from the other three
populations probably because of difference in habitat conditions. Generally, female samples
showed more morphometric differences than male samples did. Mohammadian-kalat et al.
(2013) suggested this species may be a species complex based on morphology and molecular
data. Mouludi-Saleh et al. (2020) compared fish from the Chelvand (Astara), Khalesara (Talesh),
Siah Darvishan (Anzali Wetland), Sefid and Pol (Gilan), and Tonekabon and Babol
(Mazandaran) rivers using meristics and morphometrics and were able to distinguish the
populations, with the Chelvand River population in a distinct clade. Abbasi ef al. (2021)
collected fish from the Sefid River (45 autumn and 113 spring samples) and the Siah Darvishan
River (22 autumn and 28 spring samples) in the southern Caspian Sea basin and a total of 22
morphometric and eight meristic characters were recorded. The autumn and spring migratory
populations had significant differences in seven and two morphometric traits, respectively, but
no differences in meristic characters.

A hybrid of Alburnus chalcoides and Vimba vimba persa (= V. persa) was reported from
the Sefid River (Petrov, 1926) and a hybrid between Leuciscus cephalus (sic) and Alburnus
chalcoides is reported from Turkey (Unver and Erk’akan, 2005; Unver et al., 2008).

Key characters. This Caspian Sea species is distinguished by having modally 8 branched
dorsal fin rays, 54-74 lateral line scales, an abdominal keel partly covered by scales (no more
than half naked), and a light brown peritoneum.

Morphology. Body form varies with habitat, fish from the Anzali Lagoon having a larger
and more curved body shape, increasing with size, compared to fusiform fish from rivers
although the amount of curvature could be independent of the environment (Mohadasi ef al.,
2014). The body is compressed and moderately deep, being deepest between the end of the
pectoral fin and the pelvic fin origin. The predorsal profile is straight in front of the dorsal fin,
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falling to the head or mostly straight or gently convex. A slight nuchal hump may develop. The
caudal peduncle is compressed and shallow. The head tapers to a pointed snout. The eye lies at
the beginning of the anterior half of the head and can be quite large. The mouth is oblique and
superior or terminal with the lower jaw projecting. It extends back level with the nostril. Lips are
thin. The dorsal fin has a straight, slightly rounded or slightly concave margin and its origin is
well posterior to the level of the pelvic fin origin. The depressed dorsal fin reaches back level
with the beginning to middle of the anal fin. The caudal fin is moderately to deeply forked with
rounded to pointed tips and a larger, more rounded lower lobe. The anal fin margin is rounded at
its beginning and slightly emarginate thereafter or mostly straight. The fin does not extend back
to the caudal fin base. The pelvic fin is rounded and does not reach back to the anal fin. The
pectoral fin is rounded and falls short or extends back to the pelvic fin origin.

Dorsal fin with 2-3, usually 3, unbranched and 7-9, usually 8, branched rays, anal fin with
3 unbranched and 10-21 branched rays (usually 14-15), pectoral fin branched rays 13-16, and
pelvic fin branched rays 7-9. Ginzburg (1936) gave counts of 13(7), 14(34), 15(52), and 16(7)
for anal fin rays from Iranian material, modally different from my counts below (possibly the last
two rays were counted separately but variation between samples is also possible). Lateral line
scales 54-74. There is a well-developed pelvic axillary scale. The ventral keel is only naked near
the vent (Berg, 1948-1949) and rarely may be scaled along its entire length although Kottelat and
Freyhot (2007) have an exposed keel of 8-12 scale lengths, up to 80% of the anus to pelvic fin
base distance. Scale shape is a vertical oval. The dorsal and ventral scale margins are parallel or
rounded. The anterior margin is wavy or has a pronounced central protuberance with
indentations above and below. The posterior scale margin can be rounded and more or less
smooth, or rounded and finely crenulate. Crenulation may be related to size or sexual maturity
but is not always evident even in spawning males. Circuli are numerous and fine, radii are few
and present on the anterior and posterior fields (a few fish had some scales with no anterior
radii), and the focus is slightly subcentral anterior. Total gill rakers 18-31 (usually 20-23),
serrated medially and elongate, reaching the second or third adjacent raker when appressed.
Pharyngeal teeth are 2,5-5,2, more rarely 2,5-5,1, 2,5-5,3, 2,5-5,4 or 3,5-5,3. Teeth are elongate,
slender, curved inward, strongly hooked at the tip and strongly serrated with serrations on the
anterior margin of the long, narrow and concave grinding surface. The most posterior main row
tooth may lie medial to the second tooth. The gas bladder is pointed posteriorly (rounded in
Alburnus hohenackeri and A. filippii). The gut is an elongate s-shape. Total vertebrae number 41-
45.

Shabanipour and Haghi (2019) detailed the retinal structure in embryos, larvae and
adults. Zakeri Nasab et al. (2018, 2018, 2018) described the morphology, histology and
histochemistry of the gut and accessory glands in this species. Zakeri Nasab ef al. (2018) used
histology and electron microscopy to describe the ontogenetic development of the digestive
system in larvae and juveniles and Zakeri Nasab et al. (2020) general morphology, in particular
the mouth, useful in the timing of a practical diet for fry.

Meristic values for Iranian specimens are as follows (the types of C. chalcoides iranicus
are included here):- dorsal fin branched rays 7(3), 8(55) or 9(2); anal fin branched rays 12(1),
13(4), 14(33), 15(19) or 16(3), pectoral fin branched rays 13(4), 14(9), 15(34) or 16(13), pelvic
fin branched rays 7(2), 8(57) or 9(1), lateral line scales 54(1), 55(2), 56(2), 57(5), 58(8), 59(5),
60(14), 61(7), 62(5), 63(6), 64(2), 65(1), 66(1) or 67(1), total gill rakers 18(1), 19(5), 20(12),
21(15), 22(14), 23(9), 24(3) or 25(1), pharyngeal teeth 2,5-5,2(30), 2,5-4,2(1), 2,4-5,2(1) or 2,5-
5,3(1), and total vertebrae 42(2), 43(9), 44(32) or 45(7). Khataminejad et al. (2015) found fish
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from the Babol River had 13-19 anal fin branched rays and 60-68 lateral line scales.

Sexual dimorphism. Abdurakhmanov (1962) reported the eye diameter and anal fin base
to be larger in males on average for fish from the Kura River basin in Azerbaijan. Iranian males
taken in July have small tubercles scattered on top of the head and fine tubercles lining the
anterior flank scales. Females are larger than males (Bagherian and Rahmani, 2007).

Colour. The overall colour is metallic silvery and the back is a contrasting olive-green to
dark green. The iris is bright silver. There is no dark band along the sides. The dorsal and caudal
fins are greyish and the other fins colourless to whitish. The peritoneum is light brown but with
numerous melanophores in contrast to the dark peritoneum in some other Alburnus species.

Size. Reaches 50.0 cm and 1.5 kg (Machacek (1983-2012), downloaded 27 July 2012).
Shemaya on the Kura River of Azerbaijan are larger than those in the south Caspian, up to 36 cm
as opposed to 29 cm.

Distribution. Found from central Europe to the basins of the Black, western and southern
Caspian and Aral seas. It is recorded from the entire southern coast of the Caspian Sea and its
rivers, including the Aras, Astara, Atrak, Babol, Behambar, Chalus, Chamkhaleh, Chapak,
Chelond, Chelvand, Chobar, Fereydun Kenar, Gazafrud, Ghasemlou, Gholab Ghir, Golshan,
Gorgan, Haraz, Haviq, Kargan, Khalesara, Khazar, Kheyrud, Kia, Lale, Langarud, Larim,
Lashtenesha (= Lasht Nesha’), Lavandevil, Lisar, Lomir, Marbureh, Masuleh-Rukhan, Molahadi,
Nahang, Nerissi, Nesa, Pir Bazar, Polrud (= Pol-e Rud), Qareh Su, Qezel Owzan, Rasteh,
Sardab, Sefid, Shafa, Shah, Shalman, Sheikan, Shirabad, Shirud, Siah, Siah Darvishan, Sorkh,
Sowsar, Tajan, Talar, Tonekabon and Valiabad rivers, the Manjil, Nazdik, Saungar, Sefid and
Zire dams, the Anzali Talab including the Siahkeshim Protected Region, Anzali Port, Ghazian
region at Anzali, Fereydun Kenar International Wetland, Valasht Lake, Gorgan Bay, and the
southeast, southwest and south-central Caspian Sea generally (Derzhavin, 1934; Svetovidov,
1945; Kozhin, 1957; Holcik and Olah, 1992; Shamsi et al., 1997; Karimpour, 1998; Abbasi et
al., 1999, 2007, 2017; Kiabi et al., 1999; Abdoli, 2000; Nazari, 2002; Bagherian and Rahmani,
2007, 2009; Rahmani ef al., 2007, 2009; Banagar et al., 2008; Abdoli and Naderi, 2009; Daei et
al., 2009; Pir1 et al., 2009; Shirvani and Jamili, 2009; Nikoo ef al., 2010; Patimar et al., 2010;
Ahmadpour ef al., 2012; Garedaghi and Mohammadi Hefz Abad, 2012; Khataminejad et a!.,
2013, 2015; Mohadasi et al., 2013; Rahbar et al., 2013; Abdoli et al., 2014; Amouei et al., 2014;
Mohammadian-Kalat ef al., 2017; Neurasteh et al., 2017; Moshfegh et al., 2018; Mouludi-Saleh
et al., 2020; Shahnazari ef al., 2020; Aazami and Alavi Yeganeh, 2021; Abbasi et al., 2021).

Alburnus chalcoides aralensis Berg, 1926 is reported from the Karakum Canal in
Turkmenistan (Shakirova and Sukhanova, 1994; Sal’nikov, 1995) and may eventually be found
in the Hari River and Caspian Sea basins of Iran. It is recognised as a synonym of 4. chalcoides
however (Catalog of Fishes, downloaded 30 May 2021).

Zoogeography. A widespread species with numerous nominal subspecies which have not
all been fully investigated. It presumably originated as part of a Danubian or Sarmatian fauna
and the subspecies have become isolated in parts of this former basin.

Habitat. This species is found in rivers, streams, dams, lagoons, marshes and brackish
environments. Some populations are landlocked while others are semi-anadromous. Knipovich
(1921) reported this species from depths of 23.8-25.6 m in the Iranian Caspian Sea. Kottelat and
Freyhot (2007) recorded a tolerance of 14%. salinity generally, and Moshfegh et al. (2018)
10.5%o for the Lale River in Gilan. Riazi (1996) reported that this species is native (resident) to
the Siahkeshim Protected Region of the Anzali Talab. It has been caught at 31-32°C in the Sefid
River estuary on 9 July 1962 (CMNFI 1970-0565, CMNFI 1980-0908) and at 9°C in the Caspian
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Sea near the Lale River.

Young are rheophilous (Abdurakhmanov, 1975). A migration to piedmont and montane
zones used to occur before dams and weirs obstructed movements.

Shahlapour et al. (2018) found only a low abundance of juveniles of this species in the
eastern Caspian Sea, attributed to destruction of riverine habitats and illegal fishing of adults.

Shape differences found by Bagherian and Rahmani (2007) in two Iranian rivers were
attributed to the Haraz River having a muddy estuary, a shallow slope to the bottom, high
turbidity and low water flow in contrast to the Shirud which was sandy with high water flow and
high clarity. The latter population developed a slenderer body due to increased resistance to
water flow. Mohadasi et al. (2013) also found shape differences between fish from a lagoon
(Anzali) and three rivers, the former being larger, more fusiform and slimmer in the caudal
peduncle. The fusiform shape was discrete from water flow (slow in the Anzali Lagoon), and
was related to larger size when fish attained this shape. One river population (Lisar) had a larger
abdominal circumference, smaller size and an upturned mouth, compared to fish from the Babol
and Shirud. This was attributed to a poor environment and surface feeding in the former, while
the two latter rivers were environmentally similar and less remote. These anadromous fishes
have a common origin but habitat features might create selective pressures resulting in
morphological divergence.

Habitat of Alburnus chalcoides (and Alburnoides tabarestanensis, Alburnus hohenackeri,
Capoeta razii and Vimba persa among cyprinoids),
CMNFI 1979-0435, Gilan, river west of Ramsar, 4 June 1978, Brian W. Coad.

Age and growth. Life span is 5 years with a theoretical limit of 6.5 years in Azerbaijan
(Abdurakhmanov, 1975) and at least 5 years in Iran (Hol¢ik and Olah, 1992) and Turkey (Tarkan
et al., 2005). Azari Takami and Rajabi Nezhad (2003) gave 8" years for fish from the Sefid
River. Sexual maturity was attained at 3 years of age in Azerbaijan and growth was most rapid at
an age of 2 years, decreasing thereafter because of high natural mortality (Abdurakhmanov,
1975). The fishes on the spring spawning run in the Anzali Talab were 10.5-29.0 cm standard
length, average 14.0 cm, and 2-5 years old with most (63%) fish in age group 3. Males matured



173

at 2-4 years and females at 3-5 years. Growth was high during the first 3 years of life and then
declined (Hol¢ik and Olah, 1992). Karimpour et al. (1993) found the Anzali Talab population to
be smaller than the Kura River population but the talab fish showed greater growth after
maturation. The spawning migration into the talab began in March and peaked in May and at the
beginning of June. Length range was 10.0-24.0 cm, average 16.2 cm, with a mean weight of 64.7
g. Age composition was 2-5 years with three-year-olds comprising 62.5% of the fish. Females
formed 57% of the migrating fish. Rahmani (2008) investigated 704 specimens in the Haraz and
Shirud rivers and found maximum length and weight in a five-year-old female at 25.1 cm and 96
g, the most abundant age groups were 2" and 3" years for males and females respectively, males
in the Shirud population were heavier and longer on average in younger ages while differences in
females were not significant, and females of the Shirud population has isometric growth while
Haraz fish had positive allometry. The von Bertalanfty growth parameters were L; = 405.9 (1-¢
01159y for males in Haraz and L, = 442.6 (1-¢'“"'*») for females in Haraz, and L, = 359.5 (1-
¢ 15100y for males in Shirud and L, = 405.9 (1-¢ ") for females in Shirud. Females had
a higher L., while K values for males were relatively higher in the two rivers. Rahmani et al.
(2009) found growth was better in the Shirud compared with other populations because this river
had desirable biological parameters for immigration. Patimar et al. (2010) compared fish up to
24.3 cm total length from the Siah and Gorgan rivers and found a five-year life cycle, with
negative allometric growth for Siah males and positive allometric growth for Siah females and
for both sexes in the Gorgan, and sex ratios were unbalanced in favour of females in both rivers.
The von Bertalanfty growth parameters were L; = 370.08 (1-e* 1079 for males in Siah and L,
=432.52 (1-¢*""12D) for females in Siah, and L, = 371.79 (1-¢*"**"*%9) for males in Gorgan
and L= 436.10 (1-¢ """y for females in Gorgan. Amouei et al. (2014) examined fish from
the Shirud, Haraz River, Gazafrud and fish markets finding a maximum age of 4" years with a
maximum total length of 28.3 cm. The length-weight relationship was W = 0.141TL>'*
indicating negative allometric growth. The male:female sex ratio was 1:2.12 but this was based
on 53 fish grouped from various localities.
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Mazandaran, Haraz River at Vana Bridge
(Haraz river and Vana bridge, CC BY 3.0, Alireza Javaheri).

Poorpoode and Rahmani (2013) found a length-weight relationship of W = 0.000002TL>** for
males (positively allometric) and W = 0.000009TL*""* for females (isometric) for fish from the
Shirud. The average length and weight of females was higher than males. von Bertalanffy growth
equations were L, = 245.2(1-¢ 27y for males and L, = 238.6(1-¢ 1)) for females. In
both sexes the highest instantaneous growth rate was at the age of 1 year, significantly
decreasing with age. Mousavi-Sabet ef al. (2014) gave a b value of 2.672 for 30 fish, 12.46-18.47
cm total length, from the Babol River. Sorosh Hadad ef al. (2018) examined 77 fish caught in
beach seines from Astara, Anzali and Kiashahr and found a mean length of 19.25 cm, a mean
weight of 76.78 g, an age range of 0-4 years with age class 0-1 accounting for 81.8% of the
catch, heterogeneous or allometric growth, condition factors of 0.83 and 0.82 in males and
females, mean gonadosomatic indices of 8.04 and 3.05 in females and males, and mean
hepatosomatic indices of 0.79 and 0.75 in males and females. Abbasi ef al. (2021) found length-
weight relationship parameters revealed that Sefid River populations have an isometric growth
pattern and the autumn and spring populations of the Siah Darvishan River showed positive
allometric and isometric growth patterns, respectively.

Food. Hol¢ik and Olah (1992) reported a feeding migration in July to September in the
western basin of the Anzali Talab. Gut contents included diatoms and algae, dragonfly larvae,
and copepods in Azerbaijan (Abdurakhmanov, 1962). Rajabi Nezhad and Azari Takami (2009)
found fish caught from the estuary to Kisom on the Sefid River fed on Chrysophyta,
Chlorophyta, Cyanophyta, Copepoda and Cladocera, along with some chironomid larvae and the
diatom Gomphonema. The main food was zooplankton. Iranian fish examined by me had plant
fragments, sand grains, crustaceans, insect remains and chironomid larvae in gut contents.

Reproduction. Svetovidov (1945) considered that Iranian populations (his iranicus
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subspecies) spawned nearly throughout the year since fish having ripe sex products were caught
in both July and February and young were found along the Iranian coast throughout the year.
Spawning took place in the sea, in areas such as Gorgan Bay, and in the lower reaches of rivers.
Nikoo et al. (2010) measured serum sex steroids during spawning in the Valiabad River and
concluded that this fish may be a multiple spawner. Khaval (1998) reported a spawning
migration into the Sefid River despite construction, sand removal and pollution. Hol¢ik and Olah
(1992) reported a migration into the Anzali Talab for spawning in late February to early April
(but see above; possibly a confusion between the migration at an earlier date than the spawning
act).

Karimpour et al. (1993) gave an absolute fecundity of 6,630 eggs in the Anzali Talab
population while mean relative fecundity was 140 eggs/g of body weight. Iranian fish had 1.5
mm eggs as early as 13 March (fish standard length 213.2 mm) and 1.7 mm eggs on 4 June (fish
length 154.6 mm) while eggs are only 1.3 mm on 15 July (fish length 142.8 mm). Larger fish
may mature and spawn earlier than younger fish. Rahbar et al. (2008) found Anzali Wetland or
Talab spawning migrants had a highest absolute fecundity of 8,301.21 eggs and average number
of ovules per gramme body weight was 821.79 for three-year-olds (minimum for two-year-olds).
Maximum average relative fecundity (109.89) and gonadosomatic index (14.49%) were found in
in two-year-olds (minimum in three-year-olds). Rahbar et al. (2013) found Anzali Wetland fish
age 2 years had an absolute fecundity of 4,447.84 eggs, a relative fecundity of 86-177 (mean
109.89), and an egg diameter of 1.13-1.26 (mean 1.17 mm) while in three-year-old fish it was
8,301.21 eggs, 75-133 (mean 99.21).and 1.13-1.27 (mean 1.18). Pouresmaeilian et al. (2015)
examined male migrants to the Anzali Wetland describing the histology of the gonads and the
rate of sex steroid production, finding that the physiological role of testosterone is more in
spermiation than spermatozoa. Pouresmaeilian ef al. (2016, 2017) described sex steroid levels,
reproductive indices and the histology of gonads in males and females from the Anzali Wetland.
Absolute fecundity was 7,467.23 eggs in 2" matured fish and 568.01 eggs in 3" fish. Oocyte
diameter was 774.21 and 806.6 um respectively and in ripe fish averaged 792.4 um. This species
is probably a multiple spawner with a protracted spawning period and showed higher levels of
sex steroids in matured fish, compared to maturing fish, probably as a consequence.

Azari Takami and Rajabi Nezhad (2003) collected 539 specimens of this species from the
sea shore to Kisum (= Kisom) on the Sefid River, finding Astaneh and Kisom were favourable
sites for spawning. The maximum fecundity was 18,860 eggs for eight-year-old fish and the
minimum was 2,929 eggs for three-year-old fish. Relative fecundity was 132 and there were 72
eggs/g (sic). Rahmani et al. (2009) found a peak gonadosomatic index for males in May and for
females in early June in the Shirud. Average fecundity was about 3,900 eggs with diameter
reaching 1.17 mm. Patimar et a/. (2010), in their study of Siah and Gorgan River fish, found
spawning between April and July in the Siah and March and June in the Gorgan, peaking in May
in both rivers. Absolute fecundity was up to 38,340, mean 8,426 eggs, in the Siah and up to
17,263, mean 4,215 eggs, in the Gorgan. Relative fecundity was up to 599, mean 212 eggs/g, of
body weight in the Siah and up to 696, mean 112 eggs/g, in the Gorgan. Mean egg diameters
were 1.4 mm in the Siah and 1.27 mm in the Gorgan. These differences in life history (see also
Age and growth above) were attributed to differing habitat characteristics.

Rahbar et al. (2013) found fish from the Sefid, Chamkhaleh and Shirud rivers had egg
diameters 1.07-1.25 (mean 1.18), 0.64-1.24 (1.11) and 1.03-1.23 (1.12) mm, absolute fecundity
1,665-3,642 (mean 2,613.97), 1,971-5,550 (3,659.0) and 1,829-8,206 (3,728.7) eggs, and relative
fecundity 67-165 (mean 108.7), 69-158 (101.06) and 81-149 (113.15) eggs/g, all respectively.
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Fish from the Sefid had the maximum gonadosomatic index and those from the Chamkhaleh the
lowest. Values varied between the three localities in reproductive characters.

This species is an intermittent spawner with three batches of eggs, only two of which are
laid at an interval of 18-19 days in Azerbaijan. Fecundity reached 54,700 eggs there but this was
less than that of diadromous populations. Egg diameter was up to 1.9 mm. Spawning took place
in the second half of July to the end of August at water temperatures of 18-25°C in the
Mingechaur Dam in Azerbaijan. Sticky eggs were laid on rocky bottoms in 15-20 cm of water
after a migration into streams or on rocky grounds of reservoirs (Abdurakhmanov, 1962, 1975;
Elanidze, 1983). There is a spawning migration into the Kura River from October to April,
peaking in December-January, with spawning taking place in spring in the upper reaches (Berg,
1959). In Lake Tus, Turkey spawning occurred in May-June, egg numbers reached 20,971 and
average egg diameter 1.05 mm (Balik et al., 1996).

Parasites and predators. Molnar and Jalali (1992) reported the monogeneans
Dactylogyrus minor, D. alatus and D. vistulae from this species in the Ghasemlu River, an inland
watershed, with the latter species also in the Sefid River. They also described a new species of
monogenean, Dactylogyrus holciki, from this species in the Beshar River of the Persian Gulf
drainage, possibly confusing this Caspian Sea basin cyprinid with 4. sellal. Molnar and Jalali
(1992) also recorded the monogenean Dactylogyrus chalcalburni from the Sefid and Zayandeh
rivers, although this Caspian Sea basin species does not occur in the latter locality, possibly
being A. doriae. Shamsi et al. (1997) reported Clinostomum complanatum, a parasite causing
laryngo-pharyngitis in humans, from this species in the Shirud. Masoumian and Pazooki (1998)
surveyed myxosporeans in this species in Gilan and Mazandaran provinces, finding Myxobolus
pseudodispar. The helminths Pentagramma symmetrica and Mazocea alaosa were recorded
from the guts of Chalcalburnus tarichi (sic, presumably A. chalcoides) from the Anzali Wetland
(Ataee and Eslami, 1999; www.mondialvet99.com, downloaded 31 May 2000). Naem ef al.
(2002) found the monogenean trematodes Dactylogyrus chalcalburni and Gyrodactylus sp. on
the gills of this species from the western branch of the Sefid River. Sattari ef al. (2004, 2005)
surveyed this species in the Anzali Wetland, recording Anisakis sp. Maleki and Malek (2007)
examined fish from the Shirud and recorded the digeneans Posthodiplostomum cuticola,
Diplostomum spathaceum, Clinostomum complanatum and Allocreadium sp. Sattari et al. (2007)
found the nematode Anisakis sp., the digenean Diplostomum spathaceum and the monogenean
Dactylogyrus extensus in this species in the Anzali Wetland. Miar et al. (2008) examined fish in
Valasht Lake and the Chalus River, Mazandaran and found the metazoan Argulus foliaceus.
Barzegar and Jalali (2009) reviewed crustacean parasites in Iran and found Argulus foliaceus on
this species. Garedaghi and Mohammadi Hefz Abad (2012) found plerocercoid larvae of Ligula
intestinalis in the abdomen of fish from the Saungar Dam in Gilan. Mirhashemi Nasab et al.
(2017) found Diplostomum spathaceum in fish from the Anzali Wetland with prevalence
(25.0%) and range (1-6 worms in a fish). Barzegar et al. (2018) reported the monogenean
Gyrodactylus prostae from the Tajan and Talar rivers in Mazandaran. Moumeni et al. (2020)
recorded the zoonotic Clinostomum complanatum from this species in Iran.

Ashoori ef al. (2017a) recorded this species as an occasional item in the diet of young
black-crowned night herons (Nycticorax nycticorax)) in the Anzali Wetland.

Economic importance. The shemaya was a valuable edible fish on the Kura River of
Azerbaijan with catches as high as 500 centners (1 centner = 100 kg) prior to construction of the
Kura dam. The catch for Azerbaijan in 1933 was 1,950 centners or 2,029,000 fish. Catches in the
Mingechaur Dam were 133 centners in 1972 (Abdurakhmanov, 1975). Reputedly delicious
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eating (Lonnberg, 1900b). They are fished for on the spawning run when fatty. In Iran, they are
caught by cast nets in the inlets and outlets of the Anzali Talab in spring on the spawning run and
by gill nets in the western basin on the feeding migration. Hol¢ik and Olah (1992) reported a
catch of 956 kg in the Anzali Talab in 1990 but catches in recent years may have been confused
with the exotic Hemiculter leucisculus (Hol¢ik and Olah, 1990). It has been termed a commercial
or semi-commercial species by Falahatkar et al. (2015). Moradinasab et al. (2015) noted its
presence in the kilka by-catch (Clupeonella spp., Clupeidae) on the Bandar-e Anzali fishing
grounds although it, along with five other species, only comprised 0.2% of the kilka catch.

Robins et al. (1991) listed this species as important to North Americans. Importance was
based on its use in aquaculture and as food.

Experimental studies. Zolfaghari et al. (2007) found mercury levels in muscle of fish
(identified as Chalcalburnus chalcalburnus, presumably the present species) from the Anzali
Wetland were below dangerous levels. Shirvani and Jamili (2009) found excessive levels of
cadmium and lead in this fish from regions of Anzali where oil ship traffic was highest. Daei et
al. (2009) reported on the effects of cadmium and lead on the iron solute in blood. Panahandae et
al. (2013) examined levels of cadmium, chromium and lead in fish from the Anzali Talab and
found no levels exceeded international standards. Sadeghi et al. (2018) found average
accumulation of chromium and cobalt in fish from the Anzali Lagoon and Shirud was not
significantly different, chromium in skin and gill tissues (but not muscle) at both stations was
higher than standard levels, and cobalt was higher than standard levels in the Anzali Lagoon.

This species has been artificially bred without hormones on the Shirud with a fertilisation
rate of 90-98%. Hatching took six days and the hatching rate was 57% (Iranian Fisheries
Research Organization Newsletter, 36:4,2003). On the Tajan River, induction of ovulation has
been carried out using LRH-Aa with metoclopramide and carp pituitary extract (Yousefian et al.,
2008). Fertilisation rate was 83%, hatching rate 90% and survival of larvae 81%. Nosrati ef al.
(2017) studied the effects of injection of pituitary extract, ovaprim (a commercial spawning
inducing agent) and HCG hormones in combination with metoclopramide for inducement of
maturation and artificial reproduction performance in fish from the Sefid River. A wide variation
in reproductive parameters was found and the best dose for germinal replenishment was 20 pg/kg
ovaprim. Nosrati et al. (2017) injected various pituitary doses at different temperatures for
artificial reproduction. The most suitable dose was 1-3 mg/kg at a temperature of 17-20°C.
Sufficient duration of egg washing with ordinary water was 30 minutes. The rate of fertilisation
was between 85-98%, incubation dry egg diameter was 1.5 mm and swollen ones 1.8 mm,
absolute fecundity varied between 3,227-14,654 eggs, during 3 months of culture the fry had an
average weight of 2.8 g, and survival rate of the larvae was 65-80%.

Neurasteh et al. (2017) found that fish consumed a high level of energy just after
breeding and while returning to the Caspian Sea based on gill chloride cell numbers (highest in
the sea, lowest in the river) and plasma prolactin levels (the reverse). Bahrpeyma et al. (2017)
examined haematological parameters and found red blood cell count, haemoglobin and
haematocrit values were significantly higher in males than in females, these parameters were
significantly higher in the river than in the sea and estuary, and in the summer than other
seasons. Blood factors had significant negative correlations with water salinity and total length as
well as weight of fish, and a significant positive correlation with water temperature. Bahrpeyma
et al. (2018) studied the distribution of lymphoid cells in the kidney of fish from Gilan and found
a significant negative correlation with salinity so that their distribution in the sea was
significantly less than that in the river and estuary. Distribution of lymphoid cells was not



178

statistically significant based on fish gender but had a reverse correlation with age, total length
and weight. Moshfegh et al. (2018) demonstrated differences in sex, habitat and seasonal
variation caused variation in haematology and plasma chemistry intervals for migrating fish.
Zakeri Nasab et al. (2020) studied the ontogeny of alterations in digestive enzymes, important in
culturing the species.

Conservation. Hol¢ik and Olah (1992) reported a decline in the numbers of this species
owing to damming of rivers where it used to spawn. Kiabi ef al. (1999) considered this species to
be near threatened in the south Caspian Sea basin according to IUCN criteria. Criteria included
commercial fishing, sport fishing, abundant in numbers, habitat destruction, widespread range
(75% of water bodies), absent in other water bodies in Iran, and present outside the Caspian Sea
basin. Mostafavi (2007) listed it as near threatened in the Talar River, Mazandaran.
Pouresmaeilian et al. (2017) and Moshfegh et al. (2018) considered this species to be vulnerable
to endangered in the south Caspian Sea basin because of damming of rivers, overfishing during
the spawning season and deterioration of spawning grounds. Endangered in Turkey (Fricke et al.,
2007). Listed as of Least Concern by the IUCN (downloaded 25 February 2019).

Lelek (1987) classified this species as vulnerable to endangered in Europe.

Sources. A review of this species was given by Falahatkar ef al. (2015).

Type material:- Chalcalburnus chalcoides iranicus (ZISP 31221) and Alburnus
longissimus (ZISP 8653, possibly ZISP 8645 and BM(NH) 1891.10.7:28).

Iranian material:- CMNFI 1970-0507, 16, not kept, Gilan, Caspian Sea at Hasan Kiadeh
(37°24'N, 49°58'E); CMNFI 1970-0509, 40, 34.4-61.2 mm standard length, Gilan, Sefid River at
Hasan Kiadeh (37°24'N, 49°58'E); CMNFI 1970-0510, 10, 31.8-42.8 mm standard length, Gilan,
Golshan River (37°26'N, 49°40'E); CMNFI 1970-0512, 1, not kept, Gilan, Shalman River
(37°08'N, 50°15'E); CMNFI 1970-0513, 4, 29.4-34.3 mm standard length, Gilan, Shafa River
estuary (37°35'N, 49°09'E); CMNFI 1970-0516, 12, 16.8-35.2 mm standard length, Gilan, Lomir
River (38°14'N, 48°52'30"); CMNFI 1970-0518, 26, 20.5-38.6 mm standard length, Gilan, Haviq
River estuary (38°10'N, 48°54'E); CMNFI 1970-0519, 55, 16.5-41.8 mm standard length, Gilan,
Chelvand River (ca. 38°18'N, ca. 48°52'E); CMNFI 1970-0520, 8, 33.3-47.4 mm standard length,
Gilan, Astara River (ca. 38°25'N, ca. 48°52'E); CMNFI 1970-0522, 75, 22.1-71.2 mm standard
length, Gilan, Sefid River at Astaneh Bridge (37°16'30"N, 49°56'E); CMNFI 1970-0525, 9, 36.1-
52.9 mm standard length, Gilan, Sefid River near Mohsenabad (ca. 37°22'N, ca. 49°57'E);
CMNFI 1970-0526, 7, 45.6-64.5 mm standard length, Gilan, Sefid River below Astaneh Bridge
(37°19'N, 49°57'30"E); CMNFI 1970-0527, 36, 16.9-27.2 mm standard length, Gilan, Sefid River
near Kisom (37°12'N, 49°54'E); CMNFI 1970-0528, 3, not kept, Mazandaran, Tajan River
estuary (36°49'N, 53°06'30"E); CMNFI 1970-0531, 4, 64.5-74.9 mm standard length,
Mazandaran, Larim River talab (36°46'N, 52°58'E); CMNFI 1970-0537, 1, not kept, Gilan, Shah
River above Manjil Dam (36°44'N, 49°24'E); CMNFI 1970-0542, 4, not kept, Gilan, Old Sefid
River estuary (37°23'N, 50°11'E); CMNFI 1970-0543, 26, 34.5-50.1 mm standard length, Gilan,
Caspian Sea near Bandar-e Anzali (37°28'N, 49°27'E); CMNFI 1970-0548, 3, not kept,
Mazandaran, Qareh Su (no other locality data); CMNFI 1970-0549, 2, 39.0-41.2 mm standard
length, Mazandaran, Qareh Su near Alm Emamzadeh (no other locality data); CMNFI 1970-
0553, 2, 101.9-163.1 mm standard length, Gilan, Sowsar Roga River (37°27'N, 49°30'E); CMNFI
1970-0563, 74, not kept, Gilan, Caspian Sea at Kazian Beach (ca. 37°29'N, ca. 49°29'E); CMNFI
1970-0565, 1, 50.3 mm standard length, Gilan, Sefid River estuary (ca. 37°28'N, ca. 49°54'E);
CMNFI 1970-0570, 19, not kept, Gilan, Caspian Sea at Hasan Kiadeh (37°24'N, 49°58'E);
CMNFI 1970-0578, 8, 29.7-46.4 mm standard length, Gilan, Sefid River below Astaneh Bridge
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(37°19'N, 49°57'30"E); CMNFI 1970-0581, 18, 24.8-56.5 mm standard length, Gilan, Caspian
Sea near Hasan Kiadeh (37°24'N, 49°58'E); CMNFI 1970-0583, 3, 38.0-47.2 mm standard
length, Gilan, Nahang Roga River (37°28'N, 49°28'E); CMNFI 1970-0587, 8, not kept,
Mazandaran, Babol River at Babol Sar (36°43'N, 52°39'E); CMNFI 1970-0589, 3, 26.4-53.6 mm
standard length, Gilan, Sefid River opposite Kisom (37°12'N, 49°54'E); CMNFI 1971-0327A, 2,
54.5-116.9 mm standard length, Gilan, Shafa River (37°35'N, 49°09'E); CMNFI 1971-0343, 1,
45.3 mm standard length, Gilan, Langarud at Chamkhaleh (37°13'N, 50°16'E); CMNFI 1979-
0081, 7, 77.8-106.5 mm standard length, Mazandaran, Caspian Sea 3 km west of Chalus
(36°41'N, 51°24'E); CMNFI 1979-0430, 6, 39.4-39.8 mm standard length, Mazandaran, river 1
km east of Now Shahr (36°39'N, 51°31'E); CMNFI 1979-0434, 4, 47.3-154.6 mm standard
length, Mazandaran, Shirud River (36°51'N, 50°49'E); CMNFI 1979-0435, 1, 170.5 mm standard
length, Gilan, river west of Ramsar (36°57'N, 50°37'E); CMNFI 1979-0437, 2, 164.5-175.6 mm
standard length, Gilan, Sefid River 2 km west of Astaneh (37°16'30"N, 49°56'E); CMNFI 1979-
0438, 12, 114.9-158.9 mm standard length, Gilan, Gholab Ghir River (37°27'N, 49°37'E);
CMNFI 1979-0439, 2, 156.6-173.2 mm standard length, Gilan, Anzali Talab (ca. 37°27'N, ca.
49°25'E); CMNFI 1979-0441, 1, 109.8 mm standard length, Gilan, river 14 km south of Hashtpar
(37°42'N, 48°58'E); CMNFI 1979-0443, 1, 159.6 mm standard length, Gilan, river 34 km north
of Hashtpar (38°06'N, 48°53'E); CMNFI 1979-0445, 1, 114.9 mm standard length, Gilan, stream
10 km south of Astara (38°21'N, 48°51'E); CMNFI 1979-0455, 1, 88.5 mm standard length,
Qazvin, Manjil Dam (36°45'N, 49°17'E); CMNFI 1979-0473, 2, 24.1-24.2 mm standard length,
Mazandaran, Babol River (36°38'N, 52°38'E); CMNFI 1979-0474, 1, 141.0 mm standard length,
Mazandaran, Tajan River (36°34'N, 53°05'E); CMNFI 1979-0626, 3, 33.7-46.5 mm standard
length, Gilan, Sefid River (no other locality data); CMNFI 1979-0685, 10, 42.1-54.8 mm
standard length, Gilan, Sefid River (ca. 37°22'N, ca. 49°57'E); CMNFI 1979-0686, 23, 25.5-
111.0 mm standard length, Gilan, Sefid River above ferry (37°24'N, 49°598'E); CMNFI 1979-
0696, 17, not kept, Gilan, Sefid River estuary (ca. 37°28'N, ca. 49°54'E); CMNFI 1979-0788, 48,
35.2-74.7 mm standard length, Golestan, Gorgan River at Khadje Nafas (37°00'N, 54°07'E);
CMNFI 1980-0116, 49, 28.3-70.1 mm standard length, Gilan, Sefid River at Astaneh Bridge
(37°16'30"N, 49°56'E); CMNFI 1980-0117, 2, 45.0-45.4 mm standard length, Gilan, Golshan
River (37°26'N, 49°40'E); CMNFI 1980-0120, 17, 55.3-71.6 mm standard length, Mazandaran,
Babol River at Babol Sar (36°43'N, 52°39'E); CMNFI 1980-0122, 19, 26.0-50.4 mm standard
length, Mazandaran, Nerissi River (36°38'N, 52°16'E); CMNFI 1980-0123, 2, 97.0-106.4 mm
standard length, Gilan, Sefid River around Dakha (ca. 37°22'N, ca. 49°57'E); CMNFI 1980-0126,
3, 182.1-213.2 mm standard length, Gilan, Caspian Sea near Bandar-e Anzali (37°28'N, 49°27'E);
CMNFI 1980-0129, 1, 35.2 mm standard length, Mazandaran, Tajan River (36°49'N,
53°06'30"E); CMNFI 1980-0131, 2, 34.7-58.9, Iran Caspian Sea basin (no other locality data);
CMNFI 1980-0132, 7, 18.7-142.8 mm standard length, Gilan, Sefid River at Kisom (37°12'N,
49°54'E); CMNFI 1980-0135, 5, 27.7-48.7 mm standard length, Iran, Caspian Sea basin (no
other locality data); CMNFI 1980-0136, 9, 27.6-45.1 mm standard length, Mazandaran,
Fereydun Kenar River estuary (36°41'N, 52°29'E); CMNFI 1980-0138, 14, 24.6-55.7 mm
standard length, Gilan, Sefid River estuary (ca. 37°28'N, ca. 49°54'E); CMNFI 1980-0142, 2,
135.0-187.2 mm standard length, Gilan, Nahang Roga River (37°28'N, 49°28'E); CMNFI 1980-
0144, 29, not kept, Mazandaran, Sorkh River (36°40'N, 52°25'E); CMNFI 1980-0147, 1, 39.3
mm standard length, Gilan, Lashtenesha (= Lasht Nesha’) River (37°21'N, 49°52'E); CMNFI
1980-0149, 1, not kept, Gilan, Chapak River (37°21'N, 49°50'E); CMNFI 1980-0157, 27, 36.2-
77.2 mm standard length, Golestan, Gorgan River estuary (36°59'N, 53°59'30"E); CMNFI 1980-
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0905, 3, not kept, Golestan, Gorgan River at Khadje Nafas (37°00'N, 54°07'E); CMNFI 1980-
0908, 3, 45.4-155.2 mm standard length, Gilan, Sefid River estuary (ca. 37°28'N, ca. 49°54'E);
CMNFI 2008-0221, 1, 60.3 mm standard length, Gilan, Sefid River (no other locality data).

Alburnus doriae
De Filippi, 1865

Alburnus doriae
Susan Laurie-Bourque @ Canadian Museum of Nature.

Alburnus doriae, after Tortonese (1934).

Alburnus doriae, Chahar Mahall and Bakhtiari, Beheshtabad River,
after Jouladeh-Roudbar et al. (2020).



181

Alburnus doriae, Esfahan, Zayandeh River, January 2007, Keyvan Abbasi.

Common names. Aroos or arus mahi (= bride fish), arus mahi-ye Zayandehrud (= bride
Zayandeh River fish, Y. Keivany, pers. comm., 25 September 2018).

[Doria bleak; Zayandeh Rud chub (Shojaee et al., 2014)].

Systematics. A/burnus maculatus Keyserling, 1861 described from “Wasserleitung bei
Gaes einige Meilen von Isphahan” (a canal near Gaz a few miles from Esfahan - Wasserleitung
may also be translated as water conduit and aqueduct and may have been referring to a qanat
stream as canals in the European sense were not present in Iran) (no types kept) is objectively
invalid, preoccupied by A/burnus maculatus Kessler, 1859 (= Alburnoides maculatus) of eastern
Europe, the Crimea Peninsula and the Black Sea basin of Ukraine and Russia (Catalog of Fishes,
downloaded 13 March 2021). Petroleuciscus esfahani Coad and Bogutskaya, 2010 described
from a stream at Dizaj in the southern Zayandeh River basin, and Alburnus amirkabiri Mousavi-
Sabet, Vatandoust, Khataminejad, Eagderi, Abbasi, Nasri, Jouladeh and Vasil’eva, 2015
described from the Ghareh Chay River, Namak Lake basin are synonyms (Mohammadian-Kalat
et al., 2017; Jouladeh-Roudbar ef al., 2020). However, H. Mousavi-Sabet (in litt., 19 January
2021) noted both of the latter are distinct taxa from 4. doriae, but differences between 4.
esfahani and A. amirkabiri need more study. I have retained the synonymies above until further
work confirms or rejects them, bearing in mind reservations about DNA evidence expressed
elsewhere (see under the description of the genus Garra for example). Either or both of these
putative synonyms may be distinct but further work is required and the exact type locality of A.
doriae being unknown (Namak Lake, Esfahan or Tigris River basin) renders untangling
synonymies nugatory.
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Alburnus maculatus, with lateral line and flank scales, after Keyserling (1861).

Alburnus doriae De Filippi, 1865 has a type locality of “dintorni di Schiraz”
(surroundings of Shiraz in Fars) but fish resembling this species have not been caught there in
late twentieth and early twenty-first century collections. It seems probable that the fish were
collected north of Shiraz, once presumed to be in a Tigris River basin stream based on the other
species included in the jar. These materials may, however, have been mixed and the type locality
of this species is obscure.

Krupp (1985¢) referred five specimens from the type series of Alburnus doriae to his
Alburnus sellal and two specimens to Squalius lepidus. The lectotype (MZUT N.720 or MZUT
P1110) of Alburnus doriae is stored in the Istituto e Museo di Zoologia della R. Universita di
Torino (122.0 mm standard length as measured by me) and five paralectotypes (MSNG C.E.
9102) of this species are in the Museo Civico di Storia Naturale di Genova (Tortonese, 1934,
1940, 1961), only one of which is A. doriae (109.1 mm standard length as measured by me, 122
mm standard length as measured by Mohammadian-Kalat et al. (2017)).
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Alburnus doriae, lectotype, MZUT N.720, Franco Andreone.

Alburnus doriae, lectotype, MZUT N.720, Brian W. Coad.

The type locality of Petroleuciscus esfahani is Esfahan, stream at Dizaj in the southern
Zayandeh River basin, 31°55'N, 51°30'E (holotype, CMNFI 1979-0249, female, 106.7 mm
standard length). Paratypes are from Esfahan, stream 1 km east of Daran, Pelasegan River
tributary in the northern Zayandeh River basin, 32°59'N, 50°26'E (CMNFI 1979-0251, 134,
22.1-83.7 mm standard length). The species was named after the central Iranian drainage basin in
which it was found, itself named for the principal city of Esfahan, then the third largest city in
Iran.
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Petroleuciscus esfahani, holotype, CMNFI 1979-0249,
James Maclaine @ Canadian Museum of Nature.

Petroleuciscus esfahani, paratype, CMNFI 1979-0251,
Bronwyn Jackson @ Canadian Museum of Nature.

Petroleuciscus esfahani, holotype, CMNFI 1979-0249, Brian W. Coad.

The type locality of Alburnus amirkabiri is Markazi Province, Ghareh-Chay (= Qareh
Chay) River, in the Namak Lake basin, 34°53'N, 050°02'E. The holotype is under VMFC
ALB201H H (VMFC = Vatandoust and Mousavi-Sabet Fish Collection, Tehran), male, 113.2
mm standard length. Paratypes are VMFC AL2010P, male, 101.2 mm standard length and 8
females, 104.0-117.2 mm standard length, same locality as holotype, VMFC AL2040P, 8 males,
73.5-95.6 mm standard length and 22 females 58.2-86.1 mm standard length, same locality as the
holotype, and ZMMU P-23620 (Zoological Museum of Moscow State University), 3 males,
101.4-107.5 mm standard length and 7 females 67.5-80.7 mm standard length, same locality as
