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ñIf you trip over a pebble on the ground, you can be sure that an Englishman put it thereò 

(Persian saying).  

 

As an Englishman I hope there are not too many pebbles in this work, and those that are, were 

inadvertent. 
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General Introduction  

Purpose of the Work 

This work attempts to summarise knowledge on two families of cyprinoid fishes in Iran 

(Families Cyprinidae and Leuciscidae, Suborder Cyprinoidei, Order Cypriniformes, Class 

Actinopterygii) comprising Carps and Minnows respectively. It is based on materials collected in 

that country over a period exceeding 170 years, in particular from the 1970s to the present day, 

and on an analysis of the literature. Some aspects of the work may be rather didactic but 

hopefully helpful to students new to this discipline. 

 The family Cyprinidae sensu lato has now been divided into several families of which 

seven occur in Iran. Two are covered here in this work while the Iranian representatives of the 

five smaller families, Acheilognathidae (bitterlings, one species), Danionidae (danionids, two 

species), Gobionidae (gobionids, four species, one of which is an exotic), Tincidae (tench, one 

species) and Xenocyprididae (East Asian minnows, five species, all exotics), are published 

separately as papers which are available on-line:- 

Coad, B. W. 2018b. Review of the danionids of Iran (Family Danionidae). International Journal 

of Aquatic Biology, 6(4):179-188. 

Coad, B. W. 2018c. Review of the bitterlings of Iran (Family Acheilognathidae). Iranian Journal 

of Ichthyology, 5(4):257-267. 

Coad, B. W. 2019b. Review of the gobionids of Iran (Family Gobionidae). Iranian Journal of 

Ichthyology, 6(1):1-20. 

Coad, B. W. 2019c. Review of the tenches of Iran (Family Tincidae). Iranian Journal of 

Ichthyology, 6(2):82-91. 

Coad, B. W. 2020. Review of the East Asian minnows of Iran (Family Xenocyprididae). Iranian 

Journal of Ichthyology, 7(1):1-67. 

Line drawings of these species are given below:- 

Family Danionidae 

 
Barilius mesopotamicus, Susan Laurie-Bourque @ Canadian Museum of Nature. 
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Cabdio morar, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Acheilognathidae  

 
Rhodeus amarus, Susan Laurie-Bourque @ Canadian Museum of Nature. 
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Family Gobionidae  

 
Gobio nigrescens, after Keyserling (1861). 

 
Pseudorasbora parva (exotic), Charles H. Douglas @ Canadian Museum of Nature. 

 
Romanogobio macropterus, after Berg (1932b). 
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Romanogobio persus, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Tincidae  

 
Tinca tinca, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Xenocyprididae 

Members of this exotic family are called ñChinese carpsò and figure prominently in aquaculture. 

The common carp, Cyprinus carpio, of the Family Cyprinidae treated herein is also a ñChinese 

carpò, introduced to Iran but also native. 
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Ctenopharyngodon idella, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 
Hemiculter leusisculus, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 
Hypophthalmichthys molitrix, Susan Laurie-Bourque @ Canadian Museum of Nature. 
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Hypophthalmichthys nobilis, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 
Mylopharyngodon piceus, after Schofield (2005). 

 Older works cited in this book referred to cyprinids or Cyprinidae in the wider sense and 

some of these have been left as in the original, especially if the species referred to is a cyprinid 

sensu stricto. The term cyprinid now refers strictly to the Carps (Cyprinidae). Cyprinoidei or 

cyprinoids refers to all the families formerly in Cyprinidae sensu lato and these terms have been 

used where appropriate while the original source refers to Cyprinidae or cyprinids. Carp refers to 

the family Cyprinidae (and formerly to all the families now separated from true Cyprinidae), as a 

short form for the common carp (Cyprinus carpio) - usually obvious from the context, and to 

carp culture which may involve cyprinoids from another family such as some of the Chinese 

carps, again usually obvious from the context (see Coad, 2020). 

 Recent major changes in cyprinoid taxonomy involving species found in Iran include the 

synonymy of such genera as Acanthalburnus with Acanthobrama, Aspidoparia with Cabdio, and 

Aspius with Leuciscus. Much earlier literature has a catchall genus Barbus, with many species 

now assigned to other genera namely Arabibarbus, Carasobarbus, Luciobarbus and 

Mesopotamichthys. Members of the genus Squalius in Leuciscidae 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, although usually the original name is 
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cited with the newer name in parentheses. Later works will have the modern name and this is not 

cited but implied. 

 The General Introduction  serves both volumes of this work as well as the five smaller 

families and contains several explanatory sections. These sections include methods of counting 

and measuring characters, a description of the environment and relevant data on fishes, a history 

of research, and a summary of fisheries. Reference is made to other families of fishes in Iran for 

comparative purposes, e.g., relative importance of fisheries, biology, etc. A selection of line 

drawings representative of these other families is given below:- 

Family Acipenseridae (sturgeons) 

 
Acipenser persicus, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 

Huso huso, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Aphaniidae (Oriental killifishes) 

 
Esmaeilius persicus, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 

 

 



22 

 

Family Atherinidae (silversides) 

 
Atherina caspia, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Bagridae (bagrid catfishes) 

 
Mystus pelusius, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Channidae (snakeheads) 

 
Channa gachua, Susan Laurie-Bourque @ Canadian Museum of Nature. 
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Family Cichlidae (cichlids) 

 
Iranocichla hormuzensis, Charles H. Douglas @ Canadian Museum of Nature. 

Family Clupeidae (herrings) 

 
Caspialosa caspia, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 
Clupeonella caspia, Susan Laurie-Bourque @ Canadian Museum of Nature. 



24 

 

 
Tenualosa ilisha, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Cobitidae (longfin loaches) 

 
Cobitis linea, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Esocidae (pikes) 

 
Esox lucius, Sally Gadd @ Canadian Museum of Nature.  
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Family Gasterosteidae (sticklebacks) 

 
Gasterosteus aculeatus, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 
Pungitius platygaster, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Gobiidae (gobies) 

 
Boleophthalmus dussumieri, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 
Neogobius melanostomus, Susan Laurie-Bourque @ Canadian Museum of Nature. 
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Family Heteropneustidae (airsac catfishes) 

 
Heteropneustes fossilis. Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Mastacembelidae (spiny eels) 

 
Mastacembelus mastacembelus, Charles H. Douglas @ Canadian Museum of Nature. 

Family Mugilidae (mullets) 

 
Chelon auratus, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 
Planiliza abu, Susan Laurie-Bourque @ Canadian Museum of Nature. 
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Family Nemacheilidae (brook loaches) 

 
Eidinemacheilus smithi, Charles H. Douglas @ Canadian Museum of Nature. 

 
Paraschistura bampurensis, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Poeciliidae (livebearers) 

 
Gambusia holbrooki, Susan Laurie-Bourque @ Canadian Museum of Nature. 
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Family Salmonidae (trouts and salmons) 

 
Oncorhynchus mykiss, after Brice (1898). 

 
Salmo caspius, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Siluridae (sheatfishes) 

 
Silurus glanis, Susan Laurie-Bourque @ Canadian Museum of Nature. 
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Silurus triostegus, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Percidae (perches) 

 
Perca fluviatilis, Susan Laurie-Bourque @ Canadian Museum of Nature. 

 
Sander lucioperca, Susan Laurie-Bourque @ Canadian Museum of Nature. 
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Sander marinum, Susan Laurie-Bourque @ Canadian Museum of Nature. 

Family Sisoridae (sisorid catfishes) 

 
Glyptothorax silviae, Charles H. Douglas @ Canadian Museum of Nature. 

 The Identification Keys serve to determine the species, identifying genera and then 

species in the more speciose genera. 

 Checklists summarise the fauna and lists species from neighbouring countries and basins 

that may eventually be found in Iran. 

 A section on Biodiversity examines these fishes in terms of drainage basins and 

ecoregions, and is given for both families.  

 The bulk of the text is the Species Accounts which serve to identify, describe and outline 

the distribution of each species. Each Species Account is comprised of the following parts:- a 

general description of the genus, illustrations of the species including line and colour drawings 

and photographs, the scientific name, common names, systematics, key characters, morphology, 

sexual dimorphism, colour, size, distribution, zoogeography, habitat, age and growth, food, 

reproduction, parasites and predators, economic importance, experimental studies, conservation, 

and sources. 

 The general description of the genus covers distribution, number of species world-wide, 

number of species in Iran, general morphology, taxonomic comments if any, and general 

biology.  

 Each species account is headed by the scientific name in italics (and also in bold for 

emphasis). Two authors are separated by ñandò and the author is separated from the date by a 

comma. The ñandò is often now replaced by the ampersand symbol (&) and the comma is not 

used. Either system is fairly clear in meaning however. Older original descriptions often 

capitalised the trivial or species name and, when this is first mentioned in the Systematics 
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section, this is followed. Later, the standard lower case is used. Not all original descriptions were 

seen so this may not be uniformly correct. Sources such as the Catalog of Fishes use the lower 

case for the original species name. 

 Illustrations include line drawings which serve to highlight features not always visible in 

live photographs. Quality varies and illustrations from some older works are included despite 

low quality (only photocopies available) to show historical descriptions and/or body form. Some 

historical drawings, e.g., Heckelôs works, were horizontally reversed so the fish faces left for 

general consistency. Note also some flank scales depicted by Heckel have a broad focal area, 

rather than a narrow one, and are atypical scales that have been damaged and regenerated. The 

scientific name on illustrations may be the latest version, the original source having used an older 

name. Occasionally, the original name is given first or in parentheses for clarity of the source. 

Illustrations in the Systematics section use the original, type description, name. Photographs of 

older types and their x-rays are included as these are not always readily available on-line. More 

recently described species have such images available. Colour photographs and drawings show 

the appearance and variety of live fish. Live and freshly dead fish may vary quite markedly in 

colour pattern depending on age, season, sex, habitat, etc., and several images may be shown to 

demonstrate this. Some colour photographs are Iranian specimens while others are from 

elsewhere in the species range. Note that some photographs from outside Iranian waters may in 

the future represent a taxon not found in Iran, e.g., when a former synonymised subspecies 

restricted to the Caspian Sea is recognised as a species, or a wide-ranging taxon is found to 

contain several species of restricted distribution. However, the general shape and form are 

usually correct, at the time of writing the species is the same as the one found in Iran, and the 

photograph label indicated a non-Iranian source. Those sourced from Wikimedia Commons and 

cited literature may have more details at that source including descriptive information on the 

image, licensing and links to authors. Illustrations from Wikimedia Commons have the original 

file name (for easy location on Wikimedia as some file names are obscure; omitted if it is the 

same as the caption title such as a species name; in English if the original was in Farsi but 

nevertheless accessible by search; shortened in rare cases where file name is very long, ending in 

é), the license abbreviation, any major modifications, and the author. Modifications were 

usually rotation to have the fish head on the left, cropping superfluous material, cleaning the 

background, lightening, sharpening, etc. Some illustrations did not have extensive locality data 

accompanying them and rivers, for example, may cross through more than one province and the 

locality cannot be given precisely. Locality data for older illustrations may be interpreted or 

expanded as names of places and countries have changed. Preserved specimens are sometimes 

shown and these are usually discoloured but show body form and also indicate the condition of 

some type material, varying from good to very poor.  

 Common names are given first in Farsi (but in Roman script) where known, and then 

from surrounding countries and then in English. Farsi script is not used to avoid egregious and 

amusing mistakes by me. Diacritical marks are not given for Farsi names; they would be of little 

help to those unfamiliar with Farsi and perhaps unnecessary to those who are. Needless to say, 

there are variant diacritical marking systems and, in any case, pronunciation varies throughout 

Iran. Obviously, many variant Farsi names in Roman script are different transliterations of the 

same name. Common names were collected at www.briancoad.com over many years and a 

variety of sources through personal communications with Iranian colleagues. Recent sources for 

Farsi common names are Jouladeh-Roudbar et al. (2016, 2020). Not all fishes have Farsi or even 

English common names, although some have been contrived from the scientific name or the type 

http://www.briancoad.com/
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locality but are not true common names in general usage by non-scientists but ñbook namesò. An 

English translation is given wherever possible but some names have unknown origins and 

meanings. Other common names are also given, mostly those in use in the neighbouring 

countries Azerbaijan, Iraq, Pakistan, Russia (and former U.S.S.R.), Turkey and Turkmenistan, 

and also in English, but without being exhaustive. The orthography of Turkish names is not 

always accurate when given in English language publications, even by Turkish authors, and 

some attempt at consistency has been made. Esmaeili et al. (2018) was a source for some English 

common names (and presumably these may also be used in Farsi), others are in common use in 

Europe or are derived from European names, and some have a particular cited source. FishBase 

(www.fishbase.org/search.php) carries various common names of species. Afghan names are 

usually in Dari or Afghan Persian and therefore the same or very similar to those in Iran. Mikaili 

and Shayegh (2011) gave etymology of common and scientific names of fishes found in the 

Tigris-Euphrates basin. The Arabic words therein are given here in Roman script without 

accents. Names are usually given alphabetically, although some major common names in 

widespread use will lead the list. The same common name may be used for more than one 

species. 

 Systematics covers the history of the name, synonyms, a brief review of taxonomic 

opinions and research, and the museum location of type material. The scientific names of fishes 

may change as understanding of relationships evolves and can be tracked in the various works 

initially authored by W. N. Eschmeyer (see Bibliography ). These appeared first in a published 

form and then as an online version, constantly revised as understanding of publication dates, 

synonymies, species distinction, authorship and other taxonomic factors change. The online 

version is referred to as Catalog of Fishes in this text. Species other than cyprinoids are referred 

to by the name appearing in the literature cited for clarity, followed by any major change in name 

after the Catalog of Fishes. Many old types of fishes from Iran, or from Iraq and Syria and found 

in Iran, described by J. J. Heckel (see Bibliography ), are deposited in the Naturhistorisches 

Museum Wien (Vienna) (NMW). These often comprise a number of syntypes for each species 

with some material dispersed to other museums, and with websites, catalogues, labels and 

published sources somewhat at conflict as to which specimens are types. Generally, this has no 

nomenclatural significance and there is adequate material to establish species names and 

characters. Initially, data on type and other material in collections was garnered from catalogues 

and jar labels examined in the museum.  

http://www.fishbase.org/search.php
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Canadian Museum of Nature jar label, Bronwyn Jackson @ Canadian Museum of Nature. 

 
Canadian Museum of Nature jar label and original collection label,  

Bronwyn Jackson @ Canadian Museum of Nature. 
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Field/Input sheet for recording collections and computer input,  

National Museum of Natural Sciences (NMC), now Canadian Musuem of Nature,  

Brian W. Coad @ Canadian Museum of Nature. 
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Field/Input sheet reverse side, Brian W. Coad @ Canadian Museum of Nature. 

Increasingly, this information is available on-line and is constantly corrected and updated and the 

relevant museum database should be consulted for these ongoing changes. Photographs and line 

drawings of type material where available are shown along with x-rays, principally from 

museums at London and Vienna (Wien). Captions for these figures use the original scientific 

name; the genus has often been changed subsequently and the ending of the trivial or species 

name may change too to agree with the gender of the genus. This section also contains genetic 

and DNA analyses of populations which may have taxonomic significance or may refer to stocks 

and have implications for fisheries and biodiversity management. Ghelichpour (2018) reviewed 

the application of microsatellite and mtDNA markers in the investigation of fish population 

genetics in Iran. 

 Key characters serve to separate the species from related species, usually within the same 

genus, by highlighting important features. The Keys should be consulted for an alternate method 

of identifying a specimen at hand. Some species are clearly defined and identifiable at a glance, 

others require some care to identify but are separable on external and/or accessible internal 

morphology, others are identifiable by a combination of characters which may leave some 

individual specimens of uncertain attribution, and some species are validly defined principally by 

molecular characters which are of no utility in the field or with preserved material. Some taxa are 

still under study or require more extensive studies to finalise their distinction (or not) from 

related species. More species may be discovered or some recognised species may be 

synonymised. 

 Morphology serves to describe the species. Morphometric characters are not usually 

given as measurement ranges or means here since they vary with size, sex and locality and are 

not absolute characters easily used in identification and characterisation of the species. Vajargah 

and Hedayati (2015) using Iranian Cyprinus carpio specimens noted shrinkage in morphological 
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characteristics of formalin-preserved fish, and presumably different preservation methods may 

yield variations in morphology that are not taxonomically valid. Morphological characters vary 

when a suite of sizes and both sexes are examined within a species. Fish that grow to a large size, 

in particular, show evident morphological variations between young and old fish. Characters that 

vary within a species include, e.g., the dorsal fin origin can be over, in front of or behind the 

level of the pelvic fin origin, a nuchal hump may develop especially in larger fish, barbel length 

varies with fish size and between fish of the same size, eye size varies with growth, the anal fin 

may reach back to the caudal fin base or not, the pectoral fin may reach back to the pelvic fin 

origin or not, the pelvic fin may extend back to the anus or not (paired fins are often longer in 

males), the caudal fin lower lobe is often larger than the upper lobe presumably helping to 

depress the head for bottom feeding, etc. Fish isolated in small pools may have a contracted 

abdomen through emaciation and loss of muscle mass. Descriptions based on only a few 

specimens can be misleading. Ideally morphometric characters should include at least 50 fish of 

each sex, locality and major size range - this is seldom if ever achieved. Various Iranian 

morphometric studies within a species show clear variation between populations for several 

characters and these are documented in the Systematics section. Meristic or countable characters 

are more definitive and include fin rays, scales, gill rakers, pharyngeal teeth and vertebrae. The 

methods of counting are given in Material and methods. Other characters that may be cited 

include presence and number of barbels, mouth shape and position, presence of a mental or chin 

disc, some generalised body shape descriptions, extent and shape of the lateral line, details of 

scale morphology, ventral or dorsal scaled or scaleless keels, chromosome number, etc. 

 Sexual dimorphism in cyprinoids is often evident as breeding or nuptial tubercles on the 

head, body and fins, best developed in males. Even small fish may develop tubercles but they are 

best seen on older fish. There may be variation between individuals and localities but this was 

not explored from lack of material. Since development of tubercles each spawning season is a 

gradual process, ideally only ñhighò (fully-developed) males would be compared but often the 

available material does not permit this. Closely-related fish will have similar tubercle patterns 

but fish from different genera will be quite distinct. Meristic characters do not usually vary with 

sex but morphometric variation is common. Pectoral and pelvic fins are often longer in males, 

and females with eggs will have a distended abdomen, for example. 

 Colour is based on observations of live fish in the field and on colour photographs. 

Colour varies with habitat, age, sex and spawning condition. Fish in qanats are often pale and 

fish in heavy vegetation may be quite dark. 

 Size is given in standard length, fork length or total length. Wherever type of length is not 

specified, the length measured was not stated. The length is for the species over its total 

distribution which may include fishes outside Iran. Length serves to give an estimate of the size 

of the species as most cyprinoids are quite small, some are of medium size, and some attain very 

large sizes, a distinctive feature. Fishes exhibit determinate growth in short-lived species of 

warmer regions and indeterminate growth in long-lived species of colder regions. Fishes 

showing indeterminate growth grow rapidly when young and continue to grow after reaching 

adulthood, although at a slower pace. A fixed maximum size does not exist. 

 Distribution of the species world-wide is briefly summarised. Distribution in Iran is based 

on literature sources (several studies may replicate a locality and not all are cited), museum 

collections (cited in the text where a recognisable river or other water body is named, but see 

also the Sources section), sight records of easily recognised species, and a database and 

generated maps used in Mostafavi et al. (2014, 2015, 2015) large parts of which are from my 
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records. A few records are from the GenBank database (https://www.ncbi.nlm.nih.gov/genbank/) 

and these are easily accessible at that site, are not usually cited herein, and are often mentioned 

or duplicated in the literature. Note that some fish identifications in GenBank are incorrect and 

localities can be vague. Distributions are given alphabetically by drainage basins (Bejestan, 

Caspian Sea, Dasht-e Kavir, Dasht-e Lut, Esfahan, Hamun-e Jaz Murian, Hamun-e Mashkid, 

Hari River, Hormuz, Kerman-Naôin, Kor River, Lake Maharlu, Lake Urmia, Makran, Namak 

Lake, Persis (formerly Gulf), Sirjan, Sistan, Tigris River). River names and other water bodies 

are each listed alphabetically with rivers usually separated from dams and marshes. Localities for 

some material are obscure, the transliteration through Farsi to Russian to English, for example, 

accounting for some of this. Older names have been given modern versions where determined or 

suspected and minor spellings changes (e.g., Araks River becomes Aras River). Some works 

may cite a locality in quite vague terms, e.g., a collection from a named river taken during the 

work of The Turko-Persian Demarcation Commission and cited in Berg (1949) may not specify 

a country, possibly because the country of the collection site was yet to be determined - the 

Iranian version of the river name is given (rather than the Iraqi Arabic or Turkish). The number 

of rivers and other localities cited under Distribution provide an insight into how common, or 

commonly caught, a species is. Some species appear to be quite rare naturally although 

collection methods and species recognition may play a part. 

 Zoogeography covers the origins and relationships of the species. It may be summarised 

in the description of the genus and is also covered in part in the introduction to the Carps. 

 Habitats in Iran comprise rivers, streams, lakes, dams, lagoons, ponds, marshes, springs, 

qanats, and brackish environments.  

 Dams are also referred to as reservoirs or dam lakes in the literature and here, all 

referring to water held back by the actual dam. Studies on environmental impacts of dams are 

mentioned below in some descriptions of the drainage basins. Pazoki et al. (2015), for example, 

described the case of the Jooban Dam in the upper Iranian Tigris River basin. Heydari et al. 

(2013) reviewed the environmental impact of large dams in Iran and Yazdandoost (2016) 

reviewed water balance and dam building. Noori et al. (2018) described temporal and depth 

variation of water quality from thermal stratification in the Karkheh Dam, and this presumably 

affects cyprinoid fishes. Dams form important habitats for fishes, including native and exotic 

cyprinoids. Mirzajani et al. (2020) studied nine small dams or reservoirs located in northwest 

Iran in two provinces: East Azarbayjan (Alkhalaj, Arasbaran and Ardalan) and Zanjan (Golabar, 

Khandaghloo, Mirzakhanloo, Shovier, Taham and Todebin). Prediction of fish productivity was 

calculated based on phytoplankton biomass (using chlorophyll a concentration in water). A 

eutrophication trend was very fast in these reservoirs because of high nutrient input from 

aquaculture activities. The use of fertilisers and large amounts of food for aquaculture and 

expansion of exotic species reduced the natural fisheries potential. Ctenopharyngodon idella, 

Cyprinus carpio, Hypophthalmichthys molitrix and H. nobilis have been released in most of the 

reservoirs, and rainbow trout (Oncorhynchus mykiss) were also reared in cages in a few 

reservoirs. Non-commercial exotic species were also inadvertently released such as Carassius 

auratus, C. gibelio, Hemiculter leucisculus and Pseudorasbora parva (see Coad (2019b) for the 

latter species). This is typical of many reservoirs across Iran where there is an emphasis on food 

production. Native species in northwest Iran such as Capoeta capoeta (= C. razii), Rutilus frisii 

(= R. kutum) and Squalius orientalis (= S. turcicus) have drastically decreased. The authors 

recommended maintenance of water quality and investigation of native species to preserve 

sustainable fisheries activities in these reservoirs. 

https://www.ncbi.nlm.nih.gov/genbank/
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 Lagoons are found along the Caspian Sea shore, the most famous being the Anzali Talab. 

A lagoon is strictly a shallow pond or elongate channel separated from the open ocean by a sand 

bar or reef, or by a narrow outlet, with little or no freshwater input (the Anzali Talab is separated 

from the Caspian Sea by a narrow outlet but does have extensive freshwater input from 

inflowing rivers). The terms lagoon, marsh, swamp and wetland are often used interchangeably 

in Iran and in this text. Some may even be referred to as a lake, pond or spring, referring to the 

open water or source of the water supply. Brackish environments include waters entering salt 

lakes, saline streams such as those near salt domes in southern Iran, and the Caspian Sea which is 

one-third seawater and less near river mouths. In some cases, a particular cyprinoid species is the 

only one found in that habitat, especially springs and qanats in desert areas. Some habitats have a 

wide range of co-occurring species such as in the Caspian Sea and Tigris River basins where 

conditions are varied, habitat complexity is high and zoogeographical history is diverse. Some 

collection habitat data is given, especially from type localities and from species with restricted 

distributions as there may be no other information available. There are few detailed descriptions 

of habitat requirements for individual species although general descriptions and photographs of 

particular habitats are found below in the section on the Environment. Photographs of habitats 

also occur in various species descriptions. Habitats for widely distributed fishes in Iran are quite 

varied in dimensions and types, and through the year in fishery pressure, water levels and 

dimensions, temperature regimes, chemistry, insolation, pollution, bottom types, aquatic and 

terrestrial vegetation, food availability, etc. Spot data gives some information but is of restricted 

utility compared to a full and diverse study of habitat requirements. Most fish seem to tolerate a 

wide range in temperature, less than 10°C to over 30°C. Water quality varies widely both by 

season and habitat type naturally and by human influence. Drought is often a significant factor. 

Many waters are polluted, at least in part, from domestic, industrial and agricultural waste. Many 

habitats are exposed to the sun and have little shelter for fishes, exceptions being forested areas 

along the Caspian shore, marsh areas with extensive reed beds such as in Sistan and Khuzestan 

and inside qanats. Aquatic vegetation is often encrusting, particularly in the shallower streams 

and many species are scrapers of this food source with adapted mouths. Fish occur in both 

shallow and deep waters of large and small water bodies, over a wide variety of bottoms even in 

the same river, and in still to fast water. 

 Age and growth information may be cursory. Many species are poorly known and their 

biology has not been studied, especially within Iran, although this is rapidly changing. Some 

information is available for species shared with Turkey and Iraq and I have tried to incorporate 

this literature as being less well known or accessible. Some Caspian Sea basin species are shared 

with Europe and the former U.S.S.R., are comparatively well-known and have an extensive 

literature, often summarised in books, bibliographies and synopses. It is not known in many 

cases if their biology in Iran is similar. Iranian populations were often referred, variably by 

authors, to distinct subspecies and occur at the southern limit of the species range. Subspecies of 

past literature are now often elevated to species with a more restricted distribution and 

presumably a distinct or somewhat distinct biology. Only a brief, summary account of their 

biology is therefore given from synoptic literature sources. Biological information generally is a 

brief summary of literature and readers should consult the original papers for more details.  

 Some anecdotal biological information is added from my field collections where 

spawning individuals were noted or gut contents examined superficially. 

 The Age and growth section includes data on maximum age, age at maturity (sometimes 

given in the Reproduction section), most numerous age group(s), sex ratio, the length-weight 
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relationship, condition factor, and the von Bertalanffy growth equation or parameters. There are 

various books and papers explicating age and growth in fishes, e.g., Ricker (1975) - available on-

line and only a brief summary is given below.  

 The length-weight relationship is expressed as W = aL
b
, where W is weight in grammes, 

L is length (usually total length, and sometimes given as TL in the formula and see below for 

other lengths), a is the intercept, and b is the slope. b values usually range from 2.5 to 3.5. This 

equation serves to convert lengths, more easily obtainable, to weights. The b value indicates 

isometric growth when the value is 3, and is positively or negatively allometric when higher or 

lower than 3. At values greater than 3, fish become fatter or have a greater girth as they increase 

in length, while below 3 they are more streamlined. This relationship is sometimes expressed as 

a logarithm transformation, LogW = a + bLogL. The value of this relationship varies with 

sample size and with separation of samples by sex and size. Some samples in the literature are 

combined from several localities. Accordingly, the data presented must be assessed bearing these 

factors in mind. The length-weight parameters can also be influenced by such factors as diet, diet 

quality, availability of food, feeding intensity, gut fullness, degree of muscular development, fat 

reserves, habitat, health, disease and parasite loads, maturity status, preservation techniques, 

season, water temperature, fishing methods (type of gear used to capture the fish as this may be 

selective), and duration of the study (one time sample or monthly for a year or more). These 

factors also affect the condition factor. 

 The condition factor or Fultonôs condition factor (K) is derived from K = 100W/L
3
, 

where W is weight in grammes and L is total (TL), fork (FL) or standard length (SL) in 

centimetres (length chosen is not always stated). The condition factor reflects the interaction 

between biotic and abiotic factors in the physiological condition of fishes. Heavier fishes of a 

given length are in better condition, and the factor is also used as an index of growth and feeding 

intensity. Condition factors equal to or greater than 1.0 indicate a good level of feeding and good 

environmental conditions. The relative condition factor compensates for changes in form or 

condition with an increase in length and is derived from Kn = W/aL
b
 where W is weight (g), L is 

length as above and a and b are the exponential form of the intercept and slope of the logarithmic 

length-weight equation. Values higher than 1 indicate the well-being of the fish is good. Most 

works cited herein give the condition factor (K). 

 The von Bertalanffy growth equation or parameters are used to describe individual fish 

growth as a function of time. The abbreviations and symbols appear variously in the literature, 

parts being capitalised or lower case, subscript or superscript, in italics or not. Two biologically 

meaningful parameters are included: LÐ, the average maximum length or asymptotic length, and 

K, the rate at which the fish approaches LÐ. These two parameters are highly correlated with 

small species generally having higher values of K and large species generally having lower 

values of K. LÐ and K are variously given in italics or not, or with the infinity sign (Ð) lower 

case or not. The growth equation is Lt = LÐ[1-e
-K(t-t

0
)
] where Lt = is the total length at age t, LÐ = 

asymptotic length (mean length of a very old fish), K = the curvature parameter showing how 

fast a fish approaches its maximum value, and t0 = the hypothetical age for Lt = 0. A short-lived 

species will have a high value of K and approach LÐ rapidly while other species have a low K 

and take a long time to reach LÐ.  

 The growth performance index (phi or ū) is log10K + 2log10LÐ where L and K are from 

the von Bertalanffy equation. Natural mortality (M) = deaths from all causes except man's 

fishing, including predation, senility, epidemics, pollution, etc. Fishing (F) mortality = fishing 

and natural mortality acting concurrently, F is equal to the instantaneous total mortality rate, 
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multiplied by the ratio of fishing deaths to all deaths. Total mortality (Z) = the instantaneous 

mortality rate (M and F are additive instantaneous rates that sum up to Z). The exploitation rate 

(E) is the ratio of fish caught to total mortality (= F/Z when fishing and natural mortality take 

place concurrently). 

 Age may be given in absolute months or years but is often stated in the form 0
+
, 1

+
, etc., 

meaning fish from birth to less than one year of age and fish from one year of age to less than 

two years of age, etc. Cyprinoid fishes can be aged by growth rings on scales, otoliths and the 

operculum bone. 

 The Reproduction section covers maximum egg size, spawning migrations, spawning 

time or season, spawning sites, behaviour, gonadosomatic index (gonad weight expressed as a 

percentage of whole body weight and used to describe the gonad maturation cycle), absolute 

fecundity (total number of eggs in mature females, which tend to increase with the age and size 

of the fish both within a species and between species), and relative fecundity (eggs per gramme 

body weight). Age at maturity may be given here or in the section on Age and growth. 

 The Food section covers dietary items almost always determined from gut contents. The 

food of juveniles and adults may differ. Feeding habits can often be deduced from morphology. 

Fishes with an arched and ventral mouth, horny jaw edge, elongate gut and black peritoneum are 

feeders on detritus and aufwuchs scraped from rocks. Most fishes with a simple, s-shaped gut 

feed on invertebrates such as crustaceans and aquatic insect larvae. A few fish with molar 

pharyngeal teeth have a diet of molluscs whose shells are crushed by the heavy teeth. Some fish 

are piscivorous and have an appropriate jaw shape and streamlined appearance suitable for 

catching and holding their fish prey. Fish with elongate and numerous fine gill rakers filter 

phytoplankton or zooplankton from the water column. Very few fish feed on macrophytes (large 

plants).  

 The Parasites and predators section briefly lists the parasites recorded from the species 

and the locality of the study. Readers should refer to the literature cited for further details such as 

prevalence and intensity of infection. Some parasites are zoonotic parasites or zoonoses, 

communicable from fish to humans. Changes in fish taxonomy make the identity of some species 

uncertain and assumptions have been made, and so noted, based on distribution. Masoumian 

and Hosaini (2015) described the Iranian Fish Parasite Data Base at Tehran University. Soltani 

(2021) listed sources of diseases in Iranian fish namely import of ornamental fishes, entry of wild 

aquatic species carrying pathogens through border rivers, import of pathogens by 

researchers/research centers with research objectives, experiments on native species using 

imported pathogens, repeated use of lethal pathogens by inexperienced or unqualified people for 

laboratory studies, and bioterrorism. Predators are listed where specifically recorded in the 

literature. Most, smaller cyprinoids are prey for other fishes, birds (see Behrouzirad (2005, 

2007), for example), mammals, and even the mugger, a crocodile, in Iran. The Caspian seal, 

Pusa caspica, is a significant predator on fishes in the Caspian Sea. 
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Caspian seals, Pusa caspica, Gilan, Bandar Anzali Shilat, 5 June 1978, Brian W. Coad. 

 Economic importance gives details of the commercial, food, sport and ethnological 

importance of the species. Karizaki (2016) gave details of ethnic and traditional foods in Iran 

involving fish. These include chelow mahi (pilaf-fish) using rice, fish, onion, turmeric and 

saffron, lakh lakh using rice, fish, garlic, onion, turmeric, pepper, coriander, dill, fenugreek and 

tamarind, polow bandari (bandari-pilaf) using rice, capsicum, garlic, onion, green pea, canned 

fish, coriander and pepper, and tahchin mahi using rice, fish, yogurt, egg yolk, dill, coriander, 

butter and saffron. The use of these in ceremonies and as medicine are also discussed. 

 The Experimental studies section covers work in the field and laboratory on aspects of 

pollution, reproduction, aquaculture, nutrition and the general use of the fish species as a test 

organism. There is an evident and marked increase in such studies over time and the volume of 

information is often summarised in a single sentence for each study - most studies are readily 

available online where subtleties and details can be read. Some species, e.g., Cyprinus carpio, 

have an extensive literature in these fields outside Iran but only the Iranian works are cited here, 

as with other species herein. Study coverage is reasonably thorough without being total and gives 

a good overview of these works in Iran. Iranian fishes have been examined for their reaction to a 

number of chemical compounds such as herbicides, commercial hormone preparations, heavy 

metals, insecticides, prebiotics, probiotics, etc. The fish may be tested in the laboratory as an 

experimental animal or in the field as an indicator species or as a measure of environmental 

effects on the fish. One common measure of toxicity that appears in abbreviate form is the LC50 

96 h, the lethal concentration killing 50% of the fish over 96 hours (and variants in percent killed 

over time). Commercial compounds (herbicides, hormone preparations, insecticides, prebiotics, 

probiotics, etc.) may or may not be capitalised in the literature while antibiotics, drugs, heavy 

metals, plants and vitamins generally are not. They are all left as lower case here. Further 

information on these elements and compounds can easily be Googled and are not detailed here. 

The text in this section is arranged as follows:- 1) Pollution including heavy metals, herbicides, 

pesticides, microplastics, etc., and see a review of bioaccumulation of heavy metals in Iranian 

fish by Sheikhzadeh and Hamidian (2021) and briefly microplastics by Pourasadi (2021), 2) Diet 

as part of fish farming including food, prebiotics (typically nondigestible fibres that induce the 

growth or activity of beneficial bacteria), probiotics (live microorganisms said to improve or 
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restore the gut flora) (see Dawoud and Koshio (2016) and Akrami et al. (2018) who reviewed 

recent advances in the role of prebiotics and probiotics in carp aquaculture), etc., separated from 

Aquaculture as dietary studies are extensive, 3) Aquaculture including broodstocks, stocking 

density, maturation stages, histology, ponds and tanks, etc., Hosseinzadeh Sahafi (2015) 

reviewing optimum management of warmwater fish farm stocking, capacity determination, 

growth rate and brood stock managements and harvesting in Iran and Tabrizi et al. (2017) the 

optimisation of the warmwater fish supply chain, 4) Chemical composition and food safety 

including nutritional quality and composition, shelf life, fish products, 5) Disinfection and 

healing including antifungal and antibacterial treatments, parasite baths, etc., 6) Hormones and 

immunology including spawning induction, immunostimulants, etc., 7) Spermatology including 

sperm quality, activity, cryopreservation, etc., Baradaran Noveiri and Hassanzadeh Saber (2018) 

giving methods of sperm quality assessment, 8) Haematology including biochemistry, dietary 

effects, etc., 9) Stress including diet, transport, environment, etc., 10) Anaesthesia including 

anaesthetics, slaughtering, etc. Necessarily there may be some overlap between these areas. Not 

all areas are found in species which have Experimental studies. Only those species, such as 

Cyprinus carpio and Rutilus kutum which have extensive studies, have the headings included in 

the text. Other species have their limited studies divided by paragraphs. Most papers are 

presented sequentially by year but a few studies, all at the same locality or by the same author on 

a single subject, may be grouped together. Many reports tend to address several factors (such as 

ñgrowth performance, survival, body composition, stress resistance and some haematological 

parametersò to cite one paper) and so cannot be easily grouped by topic without excessive 

repetition. 

 Conservation details efforts or needs for the preservation of the species in its natural 

environment and applies mostly to native fish within Iran. Sometimes the only source of 

information is the IUCN (2015) and this is usually based on the whole species range with little or 

no information from Iranian populations. The IUCN Red List should be consulted for further 

data and for updates on status (https://newredlist.iucnredlist.org/). 

 Sources may reference a paper as a source for much of the information on that species. 

Material examined by me including type material, Iranian material and comparative material 

from other countries. The type material listed is that examined by me simply by catalogue 

number; the Systematics section lists all types in more detail. Collections are listed firstly by 

those from the Canadian Museum of Nature (CMNFI) and then alphabetically by other collection 

acronym. The Iranian and other comparative material are listed sequentially by catalogue number 

for easier location on the page rather than grouping by province or drainage basin. Latitude and 

longitude are given for localities wherever known and usually omit seconds. Many collections 

were made prior to a Geographic Information System (GIS) being available, there was a lack of 

good maps, and it was often difficult to establish where we were (on one trip we were lost for a 

whole day). Counts and measurements summarised in the Morphology section are based on both 

Iranian and comparative material and on literature sources. Counts for Iranian material are given 

separately. Occasionally the number of specimens examined for various characters may not be 

the same because structures were damaged or required dissection and damage to rare or loaned 

material. The Sources section should be considered with the Distribution section for Iranian 

localities of the species as some are not from named rivers or other water bodies. This data also 

serves as a rough measure of abundance and how common a given species is, at least within the 

limits of collecting equipment and habitat accessibility. Some species are regularly encountered 

when seining or electroshocking while others appear to be quite rare. Larger predatory 

https://newredlist.iucnredlist.org/


43 

 

cyprinoids are less likely to be caught than smaller species feeding on aufwuchs as relative 

numbers and ease of capture differ. The data is presented in an abbreviated form with catalogue 

number (museum acronym and number - see Catalog of Fishes and Sabaj (2020) for explanation 

of acronyms although some Iranian private and local collections are explained in the text), 

number of specimens, standard length, locality and latitude/longitude where known. Note that 

the catalogue number may include a year but this is not necessarily the year the material was 

collected but when it was catalogued. The Natural History Museum, London has the old acronym 

BM(NH) for the former name British Museum (Natural History) and is now NHMUK in Sabaj 

(2020) and BMNH in the Catalog of Fishes so sources vary. The comment ñno other locality 

dataò indicates that the exact locality could not be determined, e.g., the specimens are from a 

named river but where on that river was not specified in the collection record. Occasionally 

species were observed but no material was retained (ñnot keptò) but serve to indicate distribution 

and abundance. Further information on the collections can be obtained from the holding 

institution (often now online). Major literature summaries on the species may be referenced here. 

Qanats and jubes as sampling localities are explained in the Habitats section below. Shilat is a 

term for the Iranian Fisheries Organisation or Fisheries Company in various incarnations, 

responsible for fisheries management and aquaculture. Particularly in the Caspian Sea, Shilat 

Posts are landing sites for fisheries and appear in the Sources. 

 The collection localities are given with the province but the limits of these have changed 

over time, e.g., Khorasan is now in three parts and older literature refers to the larger single 

province, and Mazandaran is now split into Mazandaran and Golestan with the same comment. 

The number and limits of provinces in north central Iran around Tehran have also changed too 

with several provinces formerly under just Markazi. Attempts have been made to modernise 

province names in Sources but citations of data from older papers retain the older provincial 

name. There are variant spellings of province names but these are usually obvious. Sistan and 

Baluchestan Province is usually referred to here in the text and Sources as Sistan (the hamuns or 

marshes and neighbouring areas) and Baluchestan (the southeast part of Iran to the south of 

Sistan), for convenience and clarity. Province names have been partly anglicised for clarity of 

use by non-Farsi speaking users, e.g., East Azarbayjan rather than Azarbayjan-e Sharqi. 

Azarbayjan refers to the Iranian provinces while Azerbaijan refers to the country to the north 

(and Azarbaijan is a variant spelling for the Iranian provinces). The map below summarises 

current provinces. 



44 

 

 
Provinces of Iran 

(Map of Iran with province names and neighboring land, CC BY-SA 4.0, Ali  Zifan). 

 Some local geographical and fish-related terms are explained in the text (and see below) 

for those unfamiliar with Farsi. Ichthyological terms are defined in the Dictionary of Ichthyology 

at www.briancoad.com. 

 A Bibliography  (in Volume II) comprises books and papers referred to in the text and 

other relevant works, which form a good general basis for the serious student of Iranian 

cyprinoids. It should be noted that websites can change their content and correct errors - the 

information included here was that at the time of downloading.  

Materials and Methods 

Materials 
  

The descriptions in this work are founded on original observations of material and a 

consideration of the literature. The sources of this material are various museums which house a 

scattering of Iranian species including in particular the Natural History Museum, London 

(formerly the British Museum (Natural History)), the Naturhistorisches Museum Wien, and the 

Zoological Institute, St. Petersburg which are depositories for older type material, but the bulk of 

the research has been based on four collections. The first major collection was made by V. D. 

Vladykov during 1961 and 1962 when he was an Inland Fisheries Biologist under the Expanded 

Programme of Technical Assistance of the Food and Agriculture Organization, UN. This 

http://www.briancoad.com/
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material was deposited in the National Museum of Natural Sciences, Ottawa (now the Canadian 

Museum of Nature) and consists mainly of specimens from the Caspian Sea basin. I was taken 

on as his Ph.D. student to work up this material in 1971, 50 years ago. 

 
Professor Vadim D. Vladykov and Sylvie Pharand (shortly to be Coad)  

examining lampreys at Ottawa University, early August 1973,  

eponymous for Esmaeilius vladykovi (Aphaniidae) and Glyptothorax silviae (Sisoridae). 

The second collection was made by employees of the Department of the Environment, Tehran, 

and N. B. Armantrout and R. J. Behnke. Half this collection was placed in the National Museum 

of Natural History, Tehran (Muze-ye Melli-ye Tarikh-e Tabiôi) and half was retained by R. J. 

Behnke and formed the basis of Saadatiôs (1977) thesis at Colorado State University, Fort 

Collins. This collection covered the whole of Iran except the Caspian and Sistan basins. Through 

the courtesy of Dr. Behnke, I was able to examine this material in Fort Collins and this material 

is now housed in the Canadian Museum of Nature. The Muze-ye Melli-ye Tarikh-e Tabiôi 

collection was small (examined in 1995; catalogue 2000) and not as diverse as the Fort Collins 

material. Oregon State University contained a third collection of fishes made by W. Kinunen, S. 

Bullock, R. RaLonde and P. Walczak, who were members of the Peace Corps in Iran (some of 

this collection was deposited at the Smithsonian Institution, Washington, which helped to fund 

the collection and transport of specimens). Dr. Carl Bond kindly loaned me much of this material 

for long periods. This collection was from all parts of Iran. The last collection, comprising the 
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bulk of the material, was made by me from 1976 to 1979 while I was teaching at Pahlavi (now 

Shiraz) University in Shiraz. This collection is housed in the Canadian Museum of Nature, 

Ottawa (formerly NMC, then CMN, now CMNFI), and covers all of Iran except the extreme 

northeast and northwest. Field trips were funded by the Research Council of Pahlavi University. 

Subsequently various Iranian colleagues have sent me specimens and two other collecting trips 

in 1995 and 2000 provided additional material and these too are incorporated in the present 

work. Principal among the collections by colleagues were those by Asghar Abdoli (then based in 

Golestan) and Nasser Najafpour and associates of the Iranian Fisheries Research Organisation 

(IFRO), Khuzestan. The holdings of cyprinoid fishes from Iran in the Canadian Museum of 

Nature comprise 1,834 species lots (jars). These collections together effectively cover all the 

major drainages of Iran and provided the best foundation yet assembled for a study on this 

ichthyofauna until the great expansion of collection and research by local scientists in the last 

two decades.  

 All material stored at the Canadian Museum of Nature, Ottawa was examined in either 

45% isopropyl alcohol or in 70% ethanol. The Canadian Museum of Nature also stores extensive 

field records including slides, numerous data sheets on most species (counts and measurements 

including x-ray plates), an extensive literature base including translations from foreign 

languages, and comparative specimens and literature from other countries in Southwest Asia.  

 

Methods  
 

Various works give explanations of collecting methods for fishes including, for example, Coad 

(1995b), Neumann (2010), García-Melo et al. (2019) and Freyhof et al. (2020). Specimens 

collected by me in Iran were caught by any means that presented themselves. Gear used included 

seines of various lengths and mesh sizes (much repaired and patched!), gillnets of various stretch 

meshes (sometimes used as seines), cast-nets of several diameters (thrown skilfully by others and 

poorly by me), by hand, and by purchase from small boys and anglers using a variety of 

techniques (of angling on their part and of persuasion on mine to extract catches from their 

possession). 
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CMNFI 1979-0309, cast net catching Capoeta saadii and Cyprinion watsoni,  

Kerman, Fahraj River at Azizabad, 30 November 1977, Brian W. Coad. 

 

 
CMNFI 1979-0438, large dip-net catching Alburnus chalcoides, Capoeta razii  

and Vimba persa, Gilan, Gholab Ghir River, 5 June 1978, Brian W. Coad.  

The object was to sample any water body for all the kinds of habitat found there within the 

limitations of a hasty schedule and the available equipment. Most habitats were visited for less 

than one hour, but in the small springs and streams, which comprised the bulk of Iranian fresh 

waters outside the large rivers and lakes of Khuzestan and Sistan, this was more than adequate to 

catch a good and varied sample of most species. This was borne out by repeated visits of longer 

duration to certain localities near Shiraz. Pools and flowing sections were seined, gill-netted or 

cast-netted. Riffle areas were also attacked in this fashion or seines were used to block off 
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sections of riffle and upstream rocks disturbed by kicking to scare secretive species into the fixed 

net. In small streams a dip-net was placed downstream of individual rocks which were kicked 

over and the net scooped along the stream bed. Cast-nets proved particularly useful in rocky 

streams which had little open water. Draped over the rocks and only partly in the water, they 

nevertheless caught large and fast specimens which were unobtainable by seining. The available 

fishing gear was less effective on large rivers and on the Caspian Sea. Here boats, long gillnets 

and trawl gear would have been most useful. The collections are poor in inhabitants of the main 

current of large rivers and in the deepwater species of the Caspian Sea. Larger specimens in 

major water bodies undoubtedly evaded my nets with ease; some samples of larger individuals 

were available from other collections and by purchase from commercial fisheries.  

 Several criteria were used to select specimens for counts and measurements. Where few 

specimens were available, all were counted and measured. Where several hundred specimens 

were available selection was by size (usually larger fish; sometimes much smaller fish as well for 

comparison with adult values), by sex to ensure an adequate representation of males and females, 

and by locality where geographical variation was examined. Badly damaged or grossly deformed 

specimens were excluded but there was no (conscious) selection for ñidealò specimens.  

 Wherever a putative species was collected from more than one drainage basin and 

material diversity permitted, a comparison was made between the drainage basins. Students of 

Iranian fishes should note that the application of sufficient statistical ñweightò will reveal 

differences between drainage basin samples and this is especially true of a desert and semi-desert 

country like Iran. Springs and streams may have been colonised by only a few founders. A small 

population sampled in the lower reaches of a stream may not have had any contact with 

conspecifics higher up in the stream for many generations. Conversely, several seasons of heavy 

rain may have afforded recent opportunities for contact and gene exchange. A one-time sample 

from a stream may therefore give a quite inaccurate picture of the character suite of that 

population. Whether any of the differences detected have systematic significance requires careful 

consideration. For example, Balletto and Spano (1977) described nine subspecies of Garra 

tibanica in the southwest of the Arabian Peninsula using principal components analysis. This has 

been termed ñstatistical overkillò by Alkahem and Behnke (1983). Also, Krupp (1983) has 

observed that samples of Garra rufa from the same locality collected in different years or 

seasons varied in several characters. Description of subspecies or species based on limited 

material requires a great deal of care therefore. The use of DNA evidence has helped alleviate 

this problem, revealing more diversity than previously thought, e.g., see such genera as Capoeta 

and Garra in Cyprinidae and Alburnoides in Leuciscidae. However, limited DNA data (often a 

single mitochondrial gene) may be misleading and a robust phylogenetic treatment would require 

sequence data from many more genes including nuclear ones. Liu et al. (2017) advocated 

multilocus DNA barcoding and evidently more refined work needs to be done to clarify species 

distinction and relationships. 

 Molecular taxonomy has developed greatly since this study of cyprinoids in Iran began. 

Such work often confirms species identity formed on morphology and reveals cryptic diversity. 

Where once wide-ranging species showing some variation were recognised, modern studies now 

reveal more putative species. Palandaļiĺ et al. (2017) gave an interesting review contrasting 

morphology and molecular data using the European leuciscid genus Phoxinus (not in Iran). They 

concluded that the use of molecular data, especially the single gene approach, for species 

delimitation may have pitfalls. Kiani et al. (2017) also noted that using only one gene has 

limitations and, to make robust inferences, it would be better to use other genes too. New Iranian 
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cyprinoid species based on a single gene and overlapping morphological characters used in 

combination may not be valid. Conversely, synonymy based on no difference in a single gene 

with overlapping morphological characters may not be valid. My approach has been to follow 

the latest separation into species and the latest synonymy with some exceptions notably in the 

genus Alburnoides, q.v.).  

 Rezvani Gilkolaei (2016) described the establishment of a gene bank for Iranian inland 

water fishes, and Pourgholam et al. (2017) for Caspian Sea bony fishes but this latter was limited 

among cyprinoids to Barbus brachycephalus caspius (= Luciobarbus caspius), Rutilus frisii 

kutum (= R. kutum) and Rutilus rutilus caspius (= R. lacustris) for preserving biodiversity and 

managing genetic risk of populations. 

 Also, based on my studies, small sample sizes used in new species descriptions may give 

a false view of morphological distinction - apparently discrete or minimally overlapping 

characters tend to merge when larger samples are examined, and when sexes, size ranges and 

localities are examined and compared separately. Other studies on Iranian cyprinoids 

documented in this book have shown morphological variation attributed to habitat or 

environmental differences (fast and slow water for example). The use of larger sample sizes from 

varied habitats, comparison of similar sized fish and the same sex, more genes, discrete 

morphological characters, and perhaps behavioural and ecological data, may be necessary to 

fully discriminate species. It may be expected that the current diversity of cyprinoids recognised 

in Iran will be modified when more exhaustive studies are undertaken. 

 There are various methods of measuring and counting anatomical features of fishes. The 

ones I have used are outlined below. They are based on Hubbs and Lagler (1958) and Trautman 

(1981). Some particular characters are outlined in papers by me in the Bibliography .  

 The method of counting fin rays differs from that in use in North America since 

unbranched and branched rays are counted separately. A ñIII,8ò count in the European literature 

would be ñ9ò in the system advocated by Hubbs and Lagler (1958), i.e., the soft ray count is 

increased by one to convert from the ñEuropeanò to the ñAmericanò system. The bulk of the 

work on fishes of Southwest Asia follows the European system and I have adopted this 

methodology to facilitate comparisons, although eschewing Roman numerals.  

A) Meristic characters  

In this book, scale counts, number of gill rakers and of vertebrae are usually expressed as ranges 

based on literature sources since frequency counts are rarely given. A separate section gives 

counts on Iranian fish examined by me followed by a frequency in parentheses. Fin ray counts 

often show strong modes, but citing the mode alone would be misleading. Pharyngeal tooth 

formula is often a modal value from the literature; loss of or incomplete development of major or 

minor row teeth is not uncommon, so counts may vary quite markedly.  

 Scale counts and paired fin ray counts were made on the left side of each fish. In some 

instances, such as a badly deformed fin or where scales on the left were mostly missing, counts 

were made on the right. These instances were rare and restricted to species with low sample 

sizes.  

 Not all meristic characters had equal sample sizes; some material from other museums 

was not available for x-rays, large series of pharyngeal tooth counts was not often available 

because removal of arches damages specimens, some specimens were damaged in certain 

characters, time did not always permit all characters to be counted, some species are well-known 

and additional data from Iran is clearly a subset of widely gathered data, some species were 

examined in detail to address systematic problems, and so on.  
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1) Vertebrae  

All vertebrae were counted including the hypural plate as one vertebra. The four Weberian 

vertebrae were included in the count. Almost all counts were made from radiographs.  

 
Hypural plate of Luciobarbus xanthopterus, NMW54786, paralectotype,  

with four vertebrae anterior to it, Naturhistorisches Museum Wien. 
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Head of lectotype of Alburnus doriae, MZUT P1110 or N.720,  

showing four Weberian vertebrae followed by the fifth vertebra with ribs ventrally  

and first neural spine dorsally. Pharyngeal teeth are visible between the anteriormost  

vertebra and the pectoral fins, Brian W. Coad. 

2) Gill rakers  

All rakers on the first gill arch were counted (see Key to Genera of Cyprinidae below for 

figure). A lower limb count in the literature includes any raker at the angle of the upper and 

lower limbs. It was not always clear if literature counts were of the lower arch only. Wide ranges 

in literature counts may indicate both total and lower arm counts are conflated but some species 

examined by me do have a surprisingly wide range in counts. Gill raker counts presented 

something of a problem when comparing specimens of disparate sizes. The smaller fish often 

had very small rakers at each end of the arch. These were easily missed or torn off when cleaning 

a debris-encrusted arch. Removal of arches for a more careful examination may also damage or 

destroy the finer rakers which are intimately associated with the tissues adjacent to the arches. 

Alizarin preparations can be of assistance, but the finer rakers may have no bony content and 

thereby be omitted. Counts of juvenile fish may therefore give lower values than counts for 

larger fish, whether this is due to an increase in gill raker number with age or because rakers are 

easier to count in larger fish. This kind of variation is only critical where this character is being 

used in species identification or in analyses meant to define and relate species.  

3) Pharyngeal teeth  

The teeth of the modified fifth gill arch in Cyprinoidei were counted in each row and given as a 

formula from left to right (see Key to Genera of Cyprinidae below for figure). A count of 2,5-

4,2 consists of two teeth in both the outer left and outer right rows, five teeth in the inner left row 

and four teeth in the inner right row. Pharyngeal teeth rows in Iranian cyprinoids varied from one 

to three on each side. In certain cases, it was evident from the presence of a socket that a tooth 
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had been lost. The count then included that tooth.  

4) Fin rays  

Counts of dorsal and anal fin branched rays can be diagnostic, other fins less so. The dorsal fin 

may have the last unbranched ray developed as a ñspineò (not a true spine in cyprinoids) or 

hardened soft ray. This spine may be smooth or bear denticles (also called serrae) of varying size 

and extent along its rear margin. The extent of denticles can vary with age and size of individuals 

within a species so comparisons between species are only valid when fish of similar size are 

compared. Larger or older fish have weaker denticle development. There may also be individual 

and population variation. 

a) Dorsal and anal fins  

Fin ray counts were divided into two types. One count is of the unbranched, unpaired 

unsegmented rays and this is usually given in Roman numerals in the literature. In deference to 

some Iranian unfamiliarity with Roman numerals, the spine count is given in Arabic numerals in 

this text. Spine count included rudimentary rays which, at the anterior dorsal and anal fins, may 

be obscured by flesh or scales requiring some probing or dissection. Radiographs were often 

useful to confirm counts made under a microscope. The second count is of soft rays and is also 

indicated by Arabic numerals. These rays are usually branched, flexible, segmented and laterally 

paired. The last two unbranched rays usually arise from a single internal base and were then 

counted as one. This is generally the case in cyprinoids. Recent studies now include a half (½) to 

indicate this. This half count seems unnecessary, confusing as the ray is not half as long as its 

neighbour, and of course it is omitted in statistical analyses. The branched ray count is the most 

diagnostic and variable in such fishes. 

 
X-ray of dorsal fin of Cyprinion macrostomus, NMW 52805,  

showing four unbranched rays, the first small and probably not detectible without an x-ray,  

the last a denticulated spine, followed by branched rays, the last two counted as one,  

Naturhistorisches Museum, Wien. 
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X-ray of dorsal fin of Systomus albus (= Carasobarbus luteus), NMW 53680,  

showing ten branched rays, Naturhistorisches Museum, Wien. 

b) Caudal fin  

The branched caudal fin rays only were counted. Dorsal and ventral to these central rays are a 

series of unbranched rays which become progressively smaller and may be obscured by flesh and 

scales where the caudal fin attaches to the caudal peduncle. These are called procurrent rays. 

Counts in other works often comprise the branched rays plus one dorsal and one ventral 

unbranched ray. Caudal fin ray counts are remarkably uniform within families. In Cyprinoidei 

the count is almost always 17, except for occasional variants, and so is not cited. Garra persica 

was unique in having a strong modal count of 16 branched caudal fin rays.  

c) Paired fins  

Paired fin ray counts can be separated into unbranched and branched rays. A small splint or 

unbranched ray at the origin of the paired fins was excluded from the count. The posteriormost 

rays of these fins are not always branched but are included in the branched count. The branched 

ray counts were the most important and are the ones given here. However, in the pectoral fin the 

innermost rays were often difficult to discern and may develop or become apparent with age.  

5) Scales  

a) Lateral line count  

The first scale counted was that scale contacting the pectoral girdle. The count continued along 

the flank following the pored scales and including small, additional scales lying between the 

large, regular scales as well as any unpored scales. The small, additional scales were relatively 

rare occurrences and any obviously abnormal fish - those with healed injuries for example - were 

not counted. The count terminated with the scale lying over the end of the hypural plate as 

determined by flexing the caudal fin. Some works recommend inclusion of a scale overlying the 

flexure only if most of its exposed field is closer to the body than to the caudal fin. Since the 

flexure of the caudal fin produces a relatively broad groove, this is difficult to judge in smaller 

fish. Therefore, the most posterior scale whose exposed surface touched the groove was the last 

scale counted. I have also continued the count onto the caudal fin in some species for a total 

count as this sometimes proved useful in comparison with counts in older literature.  

b) Scales above the lateral line  

This count commenced with the scale at the origin of the first dorsal fin and continued down and 

back to, but not including, the lateral line scale. Any scale partially or wholly straddling the 

dorsal fin origin was counted as one scale. The count followed the natural scale row and included 

any small or irregular scales in the row.  
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c) Scales below the lateral line  

This count commenced with the scale at the origin of the anal fin, followed the natural scale row 

up and forward to, but not including, the lateral line scale and included any small or irregular 

scales. In this, and the previous count, it sometimes proved necessary to shift the counting row 

because of the scale arrangement. This was always a backward shift. In some instances there 

were several scales at the anal fin origin which overlapped each other very closely. All these 

were counted and account for the large degree of variation in counts between individuals of some 

species.  

d) Scales between the lateral line and the pelvic fin origin  

This count was made as in the above count.  

e) Predorsal scale rows  

All rows of scales between the origin of the dorsal fin and the head were counted just below the 

mid-line of the back on the upper flank. The final ñrowò at the occiput may consist of a single 

scale. This method was used because scales on the mid-line may be small and irregular, obscured 

by heavy pigment, or absent.  

f) Caudal peduncle scales  

This was the lowest count of the scale rows around the caudal peduncle, usually at its narrowest 

point (also called circumpeduncular scales). Both lateral line scales were included. Scale rows 

were counted even when the scale arrangement was such that occasional alternate rows touched. 

This count may be quite consistent between individuals of a species, but it may also vary 

markedly. The variation depended on the presence of large scales dorsally and ventrally on the 

caudal peduncle connecting the flank scale rows. When such large scales were present bridging 

over the top and bottom of the caudal peduncle, the total count could be, e.g., 12, but in some 

individuals two or more smaller scales occupied their positions so that the scale count jumped to 

16.  

g) Scale morphology 

Scale morphology was based on scales removed from the flank below the dorsal fin (the 

embedded part of the scale is not readily visible in situ). The exposed part of the scale may be 

covered by heavily pigmented skin and need cleaning. Generally, morphology is generically 

different and sometimes between species. The main features of a scale are the overall shape 

(squarish to oval), the shape of the margins (the posterior margin almost always round and 

protruding, the dorsal and ventral margins straight to convex, and the anterior margin rounded, 

straight, wavy or with a central protuberance), the focus (the first part of the scale to appear in 

growth, usually central or subcentral anterior), the circuli (concentric rings around the focus, few 

to many depending on size and age of the fish/species), and radii (grooves radiating from the 

centre of the scale to the margin, some not extending all the way, varying in number, and present 

on the posterior area or field of the scale and variably present on the anterior and lateral fields). 
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Capoeta saadii, scale from between dorsal fin and  

lateral line above, and lateral line scale below,  

Azad Teimori. 

 
Scale of Chondrostoma regium (anterior at left), 

showing a subcentral anterior focus, moderate  

numbers of circuli and few posterior radii,  

Friedhelm Krupp. 
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Scale of Squalius latus (anterior at left), 

showing a slightly subcentral anterior focus,  

moderate numbers of circuli and few anterior  

and posterior radii, after Keyserling (1961). 

B) Morphometric characters  

Morphometric data is on file in the Canadian Museum of Nature, Ottawa (CMN). Only selected 

information is included here as morphometric characters vary with sex, age and size, body 

condition (reproductive and seasonal; and environmental conditions including different habitat 

types such as marshes, streams, springs, large rivers and also desiccated habitats), and locality. 

Meristics are usually characteristic if taken from several localities and are not (mostly) variable 

by these limitations. Specimen size was also governed by available field gear in the 1970s (small 

seines) - many fishes housed in CMN are juveniles and sub-adults. Many of the newer described 

species are determined by DNA and ña combination of charactersò so morphometrics may 

overlap for the reasons given above. Eighteen newly described species from Iran over the last 20 

years averaged 29 specimens examined, only two species had sexes separated in morphometric 

analyses, only five species included fish from more than one locality (new cave fish species 

restricted to a single locality were not included in this summary), and the largest fish examined 

averaged twice the size of the smallest. Morphometric data is necessarily of limited utility under 

these conditions. 

 All measurements were to the nearest 0.1 mm using dial calipers. Measurements were 

taken on the left side unless a left fin, for example, was badly deformed or broken. Badly 

deformed specimens were not measured. Distortions due to preservation, such as a gaping mouth 

or expanded gill covers, were gently adjusted to as natural a position as possible. 

 The following list explains how the various measurements were taken. All measurements 

were taken in a straight line and not over the curve of the head or body. 

1) Total length  

From the anteriormost part of the head to the tip of either lobe of the caudal fin when that fin is 

normally splayed.  

2) Standard length  
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From the anteriormost part of the snout (even when the lower jaw projects) to the end of the 

hypural plate (the end of the plate is found by flexing the caudal fin; in small fish it may be seen 

by shining a strong light through the caudal region). Standard length can be an inaccurate 

measurement. The end of the hypural plate is obscured by scales, flesh and caudal rays. Its 

position is determined by flexing the caudal fin; this flexure is taken to be the end of the hypural 

plate. Small fish have thin, delicate bones and the flexure may be at the anterior base of the 

hypural plate, at the origin of the caudal fin rays which articulate with and overlap the end of the 

hypural plate, or even between the last whole vertebra and the hypural plate. Large fish have a 

broad flexure which can give a variety of measurements by independent observers. Fortunately, 

in this study most fish were comparatively small and strong illumination helped to discern the 

end of the hypural plate. For larger fish I can only plead an attempt at consistency.  

3) Head length  

From the anteriormost part of the snout to the bony margin of the opercle (excluding the 

opercular membrane).  

4) Body depth  

Maximum straight-line depth excluding fins or fleshy and scaly structures at fin bases  

5) Body width  

Maximum distance from one side of the body to the other.  

6) Head depth  

From the occiput vertically to the breast or lower head surface.  

7) Head width  

The distance between the opercles when in their normal, closed position. The opercles are gently 

pressed into a closed position if greatly dilated.  

8) Snout length  

From the anteriormost part of the snout or upper lip at the mid-line to the bony front margin of 

the orbit.  

9) Orbit diameter  

Greatest diameter between the bony rims of the orbit. This distance is not always horizontal.  

10) Postorbital length  

Greatest distance between the posterior bony orbit margin and the bony opercular margin.  

11) Interorbital width  

Least bony width between the orbits over the top of the head in a straight line.  

12) Predorsal length  

From the base of the anteriormost dorsal fin ray to the tip of the snout or upper lip.  

13) Prepelvic length  

From the base of the anteriormost pelvic fin ray to the anteriormost point on the head (snout or 

upper lip).  

14) Preanal length  

From the base of the anteriormost anal fin ray to the anteriormost point on the head (snout or 

upper lip).  

15) Length of caudal peduncle  

The oblique distance from the insertion of the anal fin to the mid-point of the end of the hypural 

plate.  

16) Depth of caudal peduncle  

The least depth of this structure from the mid-line of the ventral surface.  

17) Length of the longest dorsal and anal fin rays  
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From the structural base of the ray to its tip.  

18) Length of the dorsal and anal fin bases  

From the anteriormost ray base (the origin of the fin) to the point where the fin membrane 

contacts the body behind the last ray (the insertion of the fin).  

19) Length of the pectoral and pelvic fins  

From the extreme base of the uppermost, outermost or anteriormost ray to the tip of the fin.  

20) Distance between pectoral and pelvic fin bases  

This and the following measurement are from the extreme base of the anteriormost, uppermost or 

outermost ray of the appropriate fin to the anterior base of the next fin.  

21) Distance between the pelvic and anal fin bases  

As above.  

22) Length of fin spine  

From the base of the spine to its tip. In more flexible spines, which may taper gradually as in 

many cyprinoids, this measurement includes the soft tip. 

Environment 

Geography 

 

Iran is the second largest country in Southwest Asia (after Saudi Arabia with less than 20 

freshwater fish species), has an area of 1,648,000 sq km and ranks fourteenth in the world in 

size, nearly as large as the British Isles, France, Italy and Spain combined (Firouz et al., 1970). It 

lies between latitudes 25°N and 40°N and longitudes 44°E and 63°E. Its northern border is 

shared with the former U.S.S.R. (Armenia (35 km long) and Azerbaijan (611 km) in the west 

opposite Iranian Azarbayjan, and Turkmenistan (992 km) in the east opposite Golestan, North 

Khorasan and Razavi Khorasan, and includes the southern part of the Caspian ñSeaò, by far the 

worldôs largest lake (436,284 sq km) and one of the deepest (1,025 m). The Iranian coastline 

extends for 740 km. The eastern border is shared with Afghanistan (936 km) and Pakistan (909 

km). The southern border fronts on the Sea of Oman and the Persian Gulf, a coastline of 2,440 

km. The western border is with Iraq (1,458 km) in the south and Turkey (499 km) in the north. 

Much of Iran lies at an average altitude of about 1,000 m, a feature found only in a few countries 

world-wide. Only Khuzestan, Sistan, the Caspian Sea coast and the Persian Gulf coast form 

lowlands. The coastal lowlands are quite narrow, often less than 20 km wide. Mountains are the 

most prominent feature of the Iranian landscape. The two major chains are the Alborz or Elburz, 

which rim the Caspian Sea basin in the north, and the Zagros which form a chain down the 

western side of the country. Inland of these chains lies the Iranian plateau, which is flanked on 

the east and south by lesser chains of mountains. The country has been likened to a bowl or 

saucer. This central plateau has extremely high summer temperatures and often very cold 

winters. The deserts of this plateau are barren and among the driest in the world. Rain falls only 

in winter. The terminal basins for streams and springs may be dry for years. There are extensive 

salt crusts, known as kavirs, over black, slimy mud and large areas are composed of hard, gravel 

plains known as dashts, prominently the Dasht-e Kavir and the Dasht-e Lut. Water is scarce in 

these regions, often restricted to small streams and springs. Larger rivers have their source in 

distant mountains. Between the Tigris and the Indus, only the Hirmand River on the Afghanistan 

border is large enough to be a river on a world scale - various ñriversò in the intervening area are 

really small streams easily fordable on foot for much of the year.  
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Section across Iran from the Sea of Oman to the Caspian Sea  

(Iranrood Section, labels in Serbo-Croatian, CC BY-SA 3.0, Orijentolog).  

 
Iran and neighbouring countries, http://www2.demis.nl/worldmap/mapper.asp. 

 
Persian Plateau  

(CC BY-SA 3.0, Dbachmann). 

http://www2.demis.nl/worldmap/mapper.asp
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Exaggerated relief map of Iran  

(CC0, NASA). 


