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Abstract: The genus Alburnus, which belongs to the
largest teleost family, Cyprinidae, comprises 38 valid
species distributed from Europe to northern parts of
Southwest Asia. Herein we provide an updated list of
the Alburnus seven valid species registered from Iran.
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INTRODUCTION

Freshwater fishes are confined to drainage systems
and cannot disperse without connections of freshwater
systems, which makes these fauna an interesting group
for studies on zoogeographical patterns (Berra 2007).
Distribution patterns of fishes can be affected by both
physical and chemical changes in river systems and
evolutionary processes within freshwater fauna in
general (Watanabe 1998). However, anthropogenic
effects have played a significant role in changing
distribution patterns of freshwater fishes, especially in
the past few decades (Esmaeili et al. 2014). Within this
context, we discuss the distribution patterns of seven
Alburnus species registered to Iran.

The genus Alburnus Rafinesque, 1820 (Bleaks and
Shemayas) belongs to the largest teleost family,
Cyprinidae, and comprises 38 recognized species
distributed from Europe to northern parts of Southwest
Asia (Freyhof and Kottelat 2007). The genus Alburnus is
an excellent example for high diversity and endemism in
the western Palaearctic freshwater fishes. Freyhof and
Kottelat (2007a, 2007b) and Kottelat and Freyhof (2007)
reviewed the European species of Alburnus in a part of
Palaearctic region. Turkey, with 20 recorded species,
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and especially Anatolia, with 10 species, are centers of
diversity of the genus (Ozulug and Freyhof 2007; Elp
et al. 2013). Despite their wide distribution, taxonomy,
systematic and actual distribution of bleaks of Alburnus
species are still not well known (Byj et al. 2010). The
genus has greater diversity (about 20 species) in Turkey
(Ozulug and Freyhof 2007) while seven confirmed
species have been reported from Iran (Esmaeili et
al. 2010a). These reported species include Alburnus
atropatenae Berg, 1925, endemic to Lake Urmia basin;
Alburnus caeruleus Heckel, 1843, found in the Tigris-
Euphrates and Quwayq (or Quweiq) river systems;
Alburnus chalcoides (Giildenstidt, 1772), distributed
from central Europe to the basins of the Black,
western and southern Caspian and Aral seas; Alburnus
filippii Kessler, 1877, or Kura Bleak, found only in the
Caspian Sea basin; Alburnus hohenackeri Kessler, 1870,
distributed in Europe and Asia, Western and southern
Caspian basin, from Kura to Atrak drainages; Alburnus
mossulensis Heckel, 1843, the Southern Kingfish, widely
distributed in Tigris-Euphrates basin and adjacent
basins and Alburnus zagrosensis Coad, 2009, distributed
in the upper Karun River basin.

The present study aims to access the spatial
distribution pattern of the species that belong to
Alburnus within Iran territory, providing an updated
distribution map with comments.

MATERIAL AND METHODS

Herein the distribution pattern of Alburnus species
from the entire drainage basins of Iran was mapped.
Materials for this study are resulted from (I) available
published data (Saadati 1977; Armantrout 1980; Abdoli
2000; Abbasi 2009; Coad 2009, 2014; Esmaeili et al.
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2010a, 2011a, Zareian et al. 2013; Mehraban et al. 2014),
(II) extensive fieldworks that provided the geographic
coordinate datasets for Alburnus distribution (mainly
from ZM_CBSU data bank provided by H.R. Esmaeili)
and (III) samples collected during 2013 and 2014 by T.
Mohammadian using an electrofishing device, cast net,
beach seine and hand net (scoop net). All specimens
were identified following the available descriptions and
keys (Kottelat and Freyhof 2007; Coad 2009, 2014). The
distribution map for species of Alburnus was constructed
with DIVA-GIS (7.5.0) software (Hijmans et al. 2012)
in which the new record for eastern distribution of A.
hohenackeri has been shown.

RESULTS

The collected specimens were identified according
to Kottelat and Freyhof (2007) and Coad (2009, 2014)
based on the following morphological key characters:
Alburnus atropatenae is distinguished from other Iranian
species of Alburnus by having 9-12 branched anal fin
rays; 46-63 lateral line scales; exposed fleshy keel in
front of the anus (about 1-4 scales lengths); 11-16 gill
rakers; strong and sharp midlateral stripe as wide as the
pupil of the eye, extending onto the head as far as the
eye and back to the middle of the caudal fin. Alburnus
caeruleus from Tigris River basin was identified from
others by having 13-18, usually 14-16 branched anal

fin rays; gill rakers 10-13; 43-58 scales along the lateral
line; deep body, 2.9-3.5 in standard length with a slight
nuchal hump; flanks, even lower flanks and head heavily
speckled; lateral line moderately to strongly decurved.
Alburnus chalcoides from Caspian Sea basin could be
distinguished from others by having 54-67 lateral line
scales; 12—17branched anal fin rays; 18—31 gill rakers; no
dark midlateral stripe. Alburnus filippii, another species
distributed in the Caspian Sea basin is distinguished
from other species by having modally 7 branched dorsal
fin rays; 9-13 usually 10-12 branched rays in anal fin;
lateral line scales 46-64; gill rakers 12-17; a dark streak,
as wide as the eye, runs along mid-flank. Alburnus
hohenackeri, the third Alburnus species of Caspian Sea
basin was identified by having 12-16 anal fin branched
rays; lateral line scales 36-50; 16-29 gill rakers; ventral
keel is exposed or partially or completely scaled.
Alburnus mossulensis from Tigris, Kor, Kol and Maharlu
basins could be distinguished from the other Alburnus
species by having 10-13 branched anal fin rays; 58-89
lateral line scales; 11-18 gill rakers; short, naked ventral
keel. Alburnus zagrosensis, a species from upper reaches
of Tigris basin is distinguished from other Iranian and
Tigris-Euphrates basin Alburnus by 67-83 lateral line
scale count; 9-10 anal fin branched ray count; total gill
raker count 12-14; ventral keel almost absent to almost
complete; absence of a prominent mid-flank stripe.
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Figure 1. Geographic distribution map of Alburnus species in Iran. Red circle shows new distribution record of A. hohenackeri.
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Figure 2. Alburnus hohenackeri, Harirud, Iran. Scale bar = 1 cm.

Based on the collected materials, the distribution
of the genus Alburnus (Figure 1) can be summarized
as follows: A. atropatenae is found in the Urmia basin,
western Iran and is known only from a few localities
south, east and west of Lake Urmia; A. caeruleus is
known from a few localities in Tigris basin, Gamasiab
and Doab that are tributaries of Karkhe River; A.
chalcoides is recorded from the entire southern coast of
the Caspian Sea and its rivers, including Aras, Sefidrud,
Lisar, Gazafrud, Shirud, Haraz, Gharasu, Tajan, Atrak,
Anzali Lagoon and Gorgan Bay. Alburnus filippii is
also known only from Aras and Sefidrud in southern
Caspian Sea and Anzali Lagoon. Alburnus hohenackeri
is widely distributed in Caspian Sea basin and adjacent
basins particularly, occurs along the Caspian coast from
Aras River in the western part of this basin to Atrak
Rivar in the eastern part. Alburnus hohenackeri is also
reported from Urmia (Mahabad River, Ghodarchay and
Shahrchay), and also widely introduced to some other
basins including Tigris (Karkhe River, Chaghakhor
Lagoon and Zarivar Lake), Zayandeh River of the
Esfahan basin, Dasht-e Kavir basin, and Sistan basin
(Abdoli 2000). Alburnus mossulensis is recorded from
the Tigris River (Karun, Karkhe, Sirvan, Jarahi, Zohre
and Gamasiab rivers), Persis or Persian Gulf (Mond and
Helleh Rivers), Lake Maharlu, Kor River (Kor and Pulvar
(Sivand)), and a few Qanats in this basin) and upper
parts of the Hormuz basin. Alburnus zagrosensis, as
mentioned above, was first described from a stream in
Chahar Mahall va Bakhtiari west of Boldaji. This stream
is dried up now, but according to our data this species’
present distribution is restricted to Gandoman Lagoon
in the upper Karun River basin.

During a survey in 2013, we collected some specimens
of A. hohenackeri (Pearl Fish) in Tedzhen River (Harirud
or Hari River), which forms the northern part of the
border between Afghanistan and Iran and southeastern
part of the border between Iran and Turkmenistan
(Figure 2).

The discovery of this species at this site is not
unexpected because it very likely was imported from
Caspian Sea basin into Doosti Reservoir Dam with
commercial fish species.

At the Tedzhen River (Harirud or Hari River) site, the
river is about 15 m wide, with coarse gravel and boulder
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Figure 3. Alburnus hohenackeri habitat in Harirud (Hari River), Iran.

substrate, and with fast-flowing and semi-transparent
water. No submerged vegetation was present but epilithic
algae were visible on stones along the riverbanks. There
was low riparian vegetation (Figure 3).

This species has also been reported by Zareian et
al. (2013) from Kardeh Dam in Harirud basin in Iran.
Zareian et al. (2013) argued that Pearl Fish were very
likely translocated from its native range in the Caspian
basin by yearly restocking of commercial species such
as Cyprinus carpio Linnaeus, 1758, Hypophthalmichthys
molitrix ~(Valenciennes, 1844), Hypophthalmichthys
nobilis (Richardson, 1844) and Ctenopharyngodon
idella (Valenciennes, 1844). It is translocated from the
Caspian Sea to many other basins of Iran (Zareian et al.
2013; Mehraban et al. 2014). This is the first report of
occurrence of the genus Alburnus in Hari River itself.
The previous reported locality for this species in Hari
River basin is about 167 km away from this new locality.

DISCUSSION

Natural distribution of fishes may be affected by both
historical and ecological factors. However, evaluation of
the natural distribution is often complicated by recent
faunal modification. The distribution range of such
fishes as the Common Carp (Cyprinus carpio), Silver Carp
(Hypophthalmichthys molitrix), Bighead Carp (H. nobilis),
Grass Carp (Ctenopharyngodon idella) and Rainbow
Trout, Oncorhynchus mykiss (Walbaum, 1792), has been
modified by fish culture activities. Many species have
been widely introduced accidentally along with the
species mentioned above [e.g., Alburnus hohenackeri,
Pseudorashora parva (Temminck & Schlegel in Siebold,
1842 and Carassius auratus (Linnaeus, 1758)]. Some
species have been widely introduced and distributed to
control malaria (Gambusia holbrooki Girard, 1859) and
other ones have been released from aquariums [e.g.,
Amatitlania nigrofasciata (Gtinther, 1867), Xiphophorus
hellerii Heckel, 1848 and Carassius auratus] (Esmaeili et
al. 20104, 2010b, 2011b, 2013, 2014).

Historical events, such as tectonics and Zagros and
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Alburz mountains formation that have formed the
current hydrographic basins could be exclusively used to
explain freshwater fish distribution. However, a variety
of ecological factors may also play a basic role in the
fish distribution and set the range limits of species to
create biogeographic patterns, especially at smaller time
scale. (Carmona et al. 1999, Wiens 2011). Two main areas
could be established in Iran on the basis of distribution
of Alburnus species:

(1) Caspian-Urmia region: with a fish fauna consisting
of many native and endemic fishes (Alburnus filippii, A.
chalcoides, A. hohenackeri and A. atropatenae).

(2) Persian Gulf-Kor: with lower diversity and low
or high distribution range (Alburnus mossulensis, A.
zagrosensis and A. caeruleus).

Present available data reveals that these species could
also be categorized in three major groups based on their
natural distribution range: (I) narrow distribution range
(Alburnus zagrosensis and A. caeruleus), (II) medium
distribution range (Alburnus filippii, A. chalcoides and
A. atropatenae), and (III) wide distribution range (A.
mossulensis and A. hohenackeri).

The global distribution of species diversity and
richness has been of interest to naturalists for
centuries and remains an important research topic
in ecology (Gaston 2000). It has been shown that
having the knowledge of natural distribution and
zoogeographic features of freshwater fishes is the
first step to identify hotspots of biodiversity and
endemism for conservation priority planning. Many
freshwater fish species of Iran are poorly known and
their ecology and habitat requirements would have to
be examined for conservation assessment. Alburnus
atropatenae, A. caeruleus and A. zagrosensis are
instances of such poorly known species. Populations
of A. chalcoides (Caspian Shemaya) have significantly
decreased over the last decades and this species is
Near-Threatened in the south Caspian Sea basin
according to IUCN criteria. Overfishing and loss of
habitat quality are most important reasons of its
decline (Kiabi et al. 1999). Kiabi et al. (1999) classified
A. filippii, as Least Concern in the south Caspian Sea
basin. The sympatric distribution of A. filippii and A.
hohenackeri and the presence of hybrid individuals of
these two species in Safidrud and the Kumbashinka
(Azerbaijan) (Petrov 1926), need further study.

This study is a good example of the diverse freshwater
fish fauna of Iran and region, which needs more attention
and further study on the historical biogeography and
distribution of its species.
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