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Indeed in the creation of the heavens and the earth, and the alternation of night and
day, and the ships that sail at sea with profit to men, and the water that Allah sends
down from the sky—with which He revives the earth after its death, and scatters
therein every kind of animal—and the changing of the winds, and the clouds disposed
between the sky and the earth, there are surely signs for a people who exercise their
reason.

- /,-m
(Quran 2.164—\?\‘;!45/’51}’4(’/’@’/)
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Introduction

With the the support of the University of Guilan and
the Iranian Society of Ichthyology, the "Ninth
National and the First International Iranian Conference of
Ichthyology" with the goal of exchanging 1deas, synergy and
updating knowledge in various areas of fish biodiversity, conservation of native fish
species and protection of aquatic ecosystems were held online on the 4th and 5th of
November 2021, hosted by the University of Guilan. Inappropriate and irresponsible
management of natural resources in the warming world imposes a number of serious
threats to fish biodiversity and stocks. Therefore, holding such events with the aim of
enlightening and expressing scientific viewpoints and warnings to decision makers
deemed necessary. The two-day gathering hosted approximately 2,000 world-class
researchers from twenty-five countries of Asia, Europe, Africa, Oceania, South and
North America. Videos and posters of the meeting have been visited over twenty
thousand times so far and will still be available online.

Hamed Mousavi-Sabet
Chair of Organizing Committee
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Brian W. Coad emigrated from
England to Canada in 1970 and received his Ph.D.
from the University of Ottawa there in December :
1975. His first employment was as a professor at Shiraz |
University in January 1976. He returned to Canada in 1979 after the Islamic
Revolution and became Curator of Fishes and Senior Research Scientist at the
Canadian Museum of Nature in Ottawa, retiring in 2016 at the age of 70 years.
He has published over 200 articles and notes on Middle Eastern fishes, principally
those 1 Iran, and has described over two dozen new taxa. Books include Fishes of
Tehran Province and adjacent areas, Freshwater Fishes of Iraq, Fishes of
Afghanistan and Carps and Minnows of Iran. As well, hundreds of studies on
Canadian fishes and others include such books as Fishes of Canada’s National
Capital Region, Guide to the Sport Fishes of Atlantic Canada and New England,
Expedition Field Techniques: Fishes, Encyclopaedia of Canadian Fishes and
Marine Fishes of Arctic Canada, the latter winning a prize for the best reference
book of 2018.
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Amin Keyvan was born in 1929 in

Astara. He used to be a professor of aquaculture { \\ /
and is known as the father of Iranian fisheries. 5\ N /
Amin Keyvan was one of the founders and pioneers 'l“m/ “ !

of Iranian fisheries and in the span of past 50 years has published several
valuable publications in the field of fisheries science and technology in Iran
and abroad. He held a professional doctorate degree in veterinary medicine
from the University of Tehran and three specialized doctorate degrees in
laboratory sciences on medical diagnostics, fisheries with a focus on
immunology, and hematology and marine biology from France universities.
He also served as naval army officer for his homeland country. He was the
founder of fisheries engineering at the Islamic Azad University, which has
trained several students in this field. The book of Iranian sturgeons has been
one of his most valuable works. He passed away in 2007 at the age of 79
during a presentation in a conference on Anzali Wetland in his childhood city
of Anzali.
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= The 9" National and 1%t International Iranian Conference of Ichthyology
s University of Guilan, 26" & 27" October 2021

University of Guilan

- The 9™ National and the 1* International
Iranian Conference of Ichthyology

Announcement
Keynote Speaker

Axel Meyer

Genomics of adaptation and speciation
in cichlid fishes

October 26-27 ,2021, Rasht, Iran
http://isi-conferences.ir

#1Cl2021

University of Guilan

- The 9™ National and the 1* International
Iranian Conference of Ichthyology

Announcement

Keynote Speaker

Htamid Keza Esmaezilf’f;
New frontiers in ichthyology of Iran

October 26-27 ,2021, Rasht, Iran
http://isi-conferences.ir

#ICl2021
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University of Guilan

The 9™ National and the 1% International
Iranian Conference of Ichthyology

Announcement
Keynote Speaker

Heiko Bleher

Fish diversity in India

October 26-27 ,2021, Rasht, Iran
http://isi-conferences.ir

#ICl2021

University of Guilan

The 9™ National and the 1* International
Iranian Conference of Ichthyology

Announcement
Keynote Speaker

Asghar Abdol

Role of rivers in the protection of fish biodiversity
in the Caspian Sea

October 26-27 ,2021, Rasht, Iran
http://isi-conferences.ir

#1Cl2021
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s University of Guilan, 26" & 27" October 2021

University of Guilan
The 9" National and the 1* International
Iranian Conference of Ichthyology

Announcement
Keynote Speaker

Jorg freyhof

Biogeographic patterns of freshwater fish
distributions in the Euphrates and Tigris

October 26-27 ,2021, Rasht, Iran
http://isi-conferences.ir

#ICl2o21

University of Guilan

The 9™ National and the 1* International
Iranian Conference of Ichthyology

Announcement

Keynote Speaker
Ekaterina Vasil eva

Phylogenetic relationships, taxonomy and diagnostics
of spined loaches (Cobitidae: Cobitis, Sabanejewia)
of the Caspian Sea basin

October 26-27 ,2021, Rasht, Iran
http://isi-conferences.ir

#1Cl2021
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WATCHING THE KEYNOTE
AND INVITED SPEAKERS
RECORDED PRESENTATIONS
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The recorded online presentations (including keynote and
invited speakers) presented at the 1C1 2021 are archived on the

GOLVANI website at the following address.

https://b2n.ir/golvaniad

u}:l,o' ”"”)J‘;/Ju/"f:(:‘;/y/’d/ -’;’ /’W:‘{;

These can also he downloaded at the following address.

https://www.namasha.com/golvaninews

©
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THE BEST PRESENTATIONS
SELECTED BY THE JURY



O oINS VFee (LT B 3 F oyl pl (ol plo lhodlirns Gialod (sl 9 (oo Silad (notd
The 9™ National and 1% International Iranian Conference of Ichthyology

University of Guilan, 26" & 27" October 2021

[ The 9* national and 1* International

§ N;":ZS Iranian Conference of Ichthyology

Hereby we certify that the article entitled:
Genomics of adaptation and speciation in cichiid fishes
by the esteemed author(s)

Axel Meyer
Has been selected as one of the best presentation at “The 9th national
and the 1st international Iranian Conference of Ichthyology (ICI 2021)
by the jury.
_held on October 26-27, 2021 in University of Guilan, Rasht, Iran

Sohell Eagderd Hamed Mousavi-Sabet Masond Sattari

President of Iranian Conference Chaar Scientific Commuttee Chair
o Socicty of Ichifivology [ )

_;!I,A! N g e

- The 9" national and 1* International
“oi o Iranian Conference of Ichthyology

ESE A

Hereby we certify that the article entitled:
Why gebies? An attempt to bring gobies te everyone
by the esteemed author(s)
Helen K. Larsen
Has been selected as one of the best presentation at “The 9th national
and the 1st international Iranian Conference of Ichthyology (ICI 2021)"
by the jury.
o held on October 26-27, 2021 in University of Guilan, Rasht, Iran

Sohell Eagderi  Hamed Mousavi-Sabet  Masoud Sattard

Presidem of Trantan Conference Chinr Saentific Commttee Char

B OOSNRE ~e. B8 2T (2 ¥¥ 23S
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The 9™ National and 1% International Iranian Conference of Ichthyology
University of Guilan, 26" & 27" October 2021

uee. - .
g The 9" national and 1* International

“o+ o Iranian Conference of Ichthyology

- b
Hereby we certify that the article entitled:
Fish Diversity in India
by the esteemed author(s)

Heiko Bieher

Has been selected as one of the best presentation at “The 9th national

and the 1st international Iranian Conference of Ichthyology (ICI 2021)"

by the jury.

o held on October 26-27, 2021 in University of Guilan, Rasht, Iran

Sohell Eagderi  Hamed Mousavi-Sabet  Masoud Sattard

Presidemt of lrantan Conference Chinr Saentific Commttee Char
 Society of kehglyvology >

: The 9" national and 1* Intemational
“.i - Iranian Conference of Ichthyology

ke

Hereby we certify that the article entitled:
Anthropogenic sound and the underwater environment: recent behavieural studies in Iran
by the esteemed author(s)
Saeed Shaflel SabetT’

Has been selected as one of the best presentation at “The 9th national
and the 1st international Iranian Conference of Ichthyology (ICI 2021)"
by the jury.
held on October 26-27, 2021 in University of Guilan, Rasht, Iran

Soheil Eagderi Hamed Mousavi-Sabet Masoud Sattari

Presadent of Iramam Conference Chnir Screntific Committee Claar
¢ Socicty of Ichthyology

Hirher




i S L3I WP+ T B 5 F Ll b plo (Mol Giolod ol 5 (sho isled (rantd
: The 9™ National and 1% International Iranian Conference of Ichthyology
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The 9" national and * International

*ég Iranian Conference of Ichthyology

e A

Hereby we certify that the article entitled:
Potential toxic evaluation of SODIUM LAURYL SULFATE in Danlo rerio
by the esteemed author(s)
Impeliitterl, F. Robea, M. A, Plavan, €. Fagglo, C.
Has been selected as the best poster presented at “The 9th national
and the 1st international Iranian Conference of Ichthyology (ICI 2021)"

by the poster prize selection committec.
held on October 26-27, 2021 in University of Guilan, Rasht, Iran

Soheil Eagderi Hamed Mousavi-Sabet Masoud Sattari

Presadent of Iraman Conference Chnir Screntific Committee Chair
i Socsety pf Ichitiyology

The 9" national and * International
=¥ o Iranian Conference of Ichthyology

Hereby we certify that the article entitled:
Effects of climate change on biodiversity of iranian aquatic ecosystems

by the esteemed author(s)

Reza Fanzi; Arash Jamshidi
Has been selected as the best poster presented at “The Yth national
and the 1st international Iranian Conference of Ichthvology (1CI1 2021)”
by the poster prize selection committee.
held on October 26-27, 2021 in University of Guilan, Rasht, Iran

Soheil Eagderi Hamed Mousavi-Sabet Musoud Sattari

President of Traninn Conference Chsair Sceentific Commutice Chazr
) Socicty of Iighthyvology

cﬂmu. -
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The 9™ National and 1% International Iranian Conference of Ichthyology
University of Guilan, 26" & 27" October 2021

With the help of God and the support of the University of Guilan and the Iranian Society of
Ichthyology, the "Ninth National Conference and the First International Iranian Conference of
Ichthyology" were held on the 26" & 27" October 2021, hosted by the University of Guilan
and the following items were emphasized, approved and ratified a as conference resolutions:
1- Considering the appointment of an expert as the chair of the Environmental Protection
Organization, the interaction of this organization and its related and specialized offices with
scientific parties approved by both authorities such as the Iranian Society of Ichthyology as an
inevitable necessity. Hence the society is fully prepared to cooperate with the Environmental
Protection Organization to achieve the conservation goals of the EPO regarding fishes of the
country.

2- The Iranian Society of Ichthyology has always emphasized on the legal and regulated import
of non-native fish species into the country and given the records of the logical stance of the
society in this regard, the society considers the propagation of invasive species of tilapia in the
country harmful and damaging with irreparable consequences

3- Considering the establishment of the new government and the change of managers and
policies of authorities and ministries related to fish, the importance of fish biodiversity and the
need to protect their valuable reserves as the most abundant native vertebrates in the country is
advised and emphasized to managers and decision makers of the environmental protection
organizations, Iranian Fisheries and the Ministries of Jihad, Agriculture and Energy.

4- The description of new and endemic fish species has been accelerated for almost ten years
in the country, therefore, the protection of this valuable biodiversity and their habitats is
inevitable.

5- One of the emphases in the resolutions of previous conferences was the need to establish
and formulate guidelines and executive instructions for working on living organisms,
especially fish in nature and laboratories for the research purposes under the title of Bio Ethics.
We hereby emphasize the idea once again.

6- Conferring to the willingness of the Islamic Azad University of Babol to hold the 10th
Iranian Conference of Ichthyology and following the agreement of the Board of Directors of
the Iranian Ichthyological society, the conference will be held in 2022 at the university
mentioned above.

7- Thanks to the invaluable services of Prof. Brian Coad; a prominent Canadian researcher and
ichthyologist to the growth of ichthyology in Iran, as well as the commendable efforts of great
Iranian researcher in fisheries biology the late Professor Amin Keyvan, the Iranian Society of
Ichthyology chose these recognized scientists as selected ichthyologist of the conference and
wishes good health for Professor Brian Coad and eternal peace and happiness for the soul of
the late Professor Amin Keyvan.
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The 9™ National and 1% International Iranian Conference of Ichthyology
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Conference Organizing Committee

President Liaoddin Mirhosseini
Scientific Committee chair Masoud Sattari
Chair of Organizing Committee Hamed Mousavi-Sahet
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Importance of the rivers in conservation of biodiversity of the Caspian Sea
Asghar Abdoli

Environmental Sciences Research Institute, Shahid Beheshti University
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Abstract

Climate change, cage culture of non-native species, shrimp culture, riverine habitat loss,
Invasive Comb Jelly, mullet mortality, excessive production of the Caspian kutum, the
endangered Caspian phoca, widespread pollution, and decrease in rivers water discharge, are
all challenges to the Caspian Sea ecology. In the South Caspian Basin, around 48 percent of
fish reside in fresh water (rivers and wetlands), 29 percent inhabit, and 23 percent migrate from
the sea to the rivers to spawn. About 39 percent of the fish in the Caspian Basin are not
exploited, such as Gobiidae, Syngnathidae, Atherinidae, and others, while 17 percent are used
for sport fishing and recreation, and 44 percent are used for commercial purposes. Among the
economic fishes, 79% of them depend on the rivers and coastal waters and wetlands, which
include Acipenseridae family, Salmo trutta, Sander lucioperca, Cyprinus carpio, Luciobarbus
capito, Abramis brama and Rutilus caspicus. The Volga River while providing more than 85
percent of the Caspian Sea water, at the same time is the greatest barrier to fish migration and
spawning in the river due to the construction of multiple hydroelectric power plants and dams
on the river. The Caspian Sea several jeopardies such as water depth reduction water, water
pollution and destruction of fish habitats. Rivers in the South Caspian Sea Basin show the main
biological zones.The Tonekabon River which used to be the suitable habitat of the Caspian
Salmon at present must deal with several side effects of the nonnative rainbow trout fish farms,
Extraction of sand from the riverbed, high density of fishermen, particularly during the fish
migration season in some rivers (including the Shirud River), construction of dams. The
reservoir dams must have fish passes to allow fish upstream navigation. But the reservoir dam
has been built without such construction. These are among the threats to the rivers in the
Caspian Sea's southern basin.

Keywords: the Caspian Sea, conservation, rivers, fish diversity.
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Fish Diversity in India
Heiko Bleher

Aquapress, Via G. Falcone 11, 27010 Miradolo Terme (Pavia), Italy.

Email: heiko@aquapress-bleher.com

Abstract

My talk was about Indian Fishes, because | did research in many of its aquatic habitats and
wrote one book, INDIAN ORNAMENTAL FISHES volume 1, working still on final volume 2.
Indian Inland fishes where first described with about 200 species in 1803 by Patrick Russel,
and a few specie mentioned earlier by the German Bloch in 1785, in Auslaendische Fische,
followed by Schneider in 1801, not to forget Laépede in Histoire des Poissons (1798-1803).
But only Francis Hamilton in 1822, in his book Fishes Found in the River Ganges did the first
excellent work dedicated exclusively on India with 98 species hand painted, and very well
described although not a single specimen was preserved. In 1839, another Englishmen, John
McClelland wrote about Indian Cyprinidae and included drawings of those missing in
Hamilton’s book, and some more. But the biggest work was done by Francis Day between
1875-1878 Fishes of India, which included fishes that inhabit the seas and freshwaters of India,
Burma, and Ceylon. Also his fishes were all hand-painted. Having been reading all these and
many more books, and seen photographs of a few Indian fishes in mainly publications in the
20" Century | started my expeditions to India in 1979, when | was able to discover a new dwarf
Channa species, and this colorful beauty has been described in my honor as Channa bleheri
Vierke 1991. It has become one of the favorite aquarium fishes, also as it stays small. | have
since done over 30 field trips to the Indian Subcontinent and in 2010 decided to write a book
about these amazing fishes, in a way as never done before. | have done research of every detail,
including scale and fin accounts, their morphology and color variants. | was asked to mention
all “ornamentals” and show their beautiful colors. But after a work of more than 5 years (with
several additional field trips | between) I realized that of the 1049 species recorded at the time,
almost one thousands are likely to be such ornamental species. One of the most amazing things
| discovered through my field rips, is that almost the majority of Indian fish species can
withstand and live in an incredible habitat from temperatures down to nearly zero degrees
centigrade up to over 30°C, and many even for month’ without any water at all, or burros in
the mud including cyprinids, different catfishes ad naturally all Labyrinth fish species. I did do
such research along five thousand kilometers along the Himalaya foothills, into Nepal and to
3000 m high ranges and throughout the northeaster states of India to the border with China.
This incredible adaptation of many of its species is nearly unknown from elsewhere, or simply
hardly ever published before. I just wish they would lift the pandemic travelling restriction so
I can return to finish my volume two with another approximately 500 species.

Keywords: Fish diversity, India,Ornamental fishes
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New frontiers in ichthyology of Iran

Hamid Reza Esmaeili

Ichthyology and Molecular Systematics Research Laboratory, Zoology Section, Department of
Biology, School of Science, Shiraz University, Shiraz, Iran

Email: hresmaeili@shirazu.ac.ir

Abstract

Research works on the ichthyodiversity of the Iranian plateau including marine, brackish, and
freshwater fishes have been steadily increasing over the last few decades, mainly as a result of
growing scientific interest, presence of unique species, the introduction of exotic elements, and
increased awareness of the importance of conservation and sustainable use of biological
resources. Being located entirely in the southwest Palearctic realm, Iran receives also elements
from both of Afrotropical and Oriental regions. In addition, due to recent anthropological
activities, it receives other faunal elements from the Nearctic and the Neotropical regions. The
recent investigations reveal records of about 1294 marine and freshwater fishes in this country,
but the presence of several species should be confirmed by specimens. In the southern marine
water bodies (the Persian Gulf, Strait of Hormuz, and Oman Sea, Chondrichthyes (mainly
Elasmobranchii), and Osteichthyes comprise 93 and 882 species respectively. Recently, the
tentacled butterfly ray, Gymnura tentaculata (Valenciennes, 1841) was rediscovered, the
Indian handfish, Halieutaea indica Annandale & Jenkins, 1910 (Lophiiformes:
Ogcocephalidae) was recorded, and Silhouettea ghazalae Kovaci¢, Sadeghi & Esmaeili, 2020
(Gobiidae) and Plectorhinchus makranensis Damadi, Moghaddam, Ghassemzadeh &
Ghanbarifardi, 2020 (Haemulidae) were discovered/described from the Persian Gulf and Oman
Sea. The Caspian Sea which is a part of a highly diverse area of the Paratethys basin is the
largest lake or inland water body in the world, presenting both brackish and freshwater habitats
including rivers, lakes, lagoons, marshes, and marine environments, presenting high
biodiversity, especially fish species. The southern Caspian Sea basin (SCSB) presents about
116 fish species, belonging to 65 genera and 29 families. From these, 5 species have not
recently been collected. There are 8 endemic and 11 exotic species. Benthophilus persicus
Kovaci¢, Esmaeili, Zarei, Abbasi & Schliewen, 2021 and Ponticola patimari Eagderi, Nikmehr
& Poorbagher, 2020 (Gobiidae) are two new described species from the SCSB basin. More are
waiting to be discovered.

Keywords: Biodiversity, Persian Gulf, Oman Sea, Caspian Sea basin, Iran.

B OOBIRE re. B X # ¥¥Y¥OIQES 2. BO &

i



{DT LS oS3 AFee LT B 5 F ool (gl ble (Mollirm iulad gl 5 (ko ivlad (entd
P The 9™ National and 1% International Iranian Conference of Ichthyology
i s University of Guilan, 26" & 27" October 2021

Biogeographic pattern of freshwater fish distributions in the Euphrates and

Tigris River drainages
Jorg Freyhof

Museum fur Naturkunde, Leibniz Institute for Evolution and Biodiversity Science, Center for
Integrative Biodiversity Discovery, Invalidenstrale 43, 10115 Berlin Germany

Email: Joerg.Freyhof@mfn.berlin

Abstract

The Euphrates and Tigris drainage is one of the largest river systems in the West-Palearctic. It
gets its water mostly from mountain areas in Turkey. The river system is only 2-3 MY old
while headwaters, today tributaries, are much older. During Pleistocene glaciations, sea levels
were about 120-150 m lower than today and the Persian Gulf might have been a series of lakes.
Periadically, the Tigris might have flown through the Persian Gulf and reach the sea in the Gulf
of Oman. That ephemeral river, most likely in place during short periods of glacial meltdown
and high precipitations at the end of glaciations, connected the rivers of the Persian Gulf. From
the 25 species in the E&T which are not coastal and not endemic, 18 occur also in the rivers of
the Persian Gulf basin as the Zohreh, Helleh, Mond and others including the endorheic basins
of the Kor and Zayandeh. The Euphrates and Tigris have a poor but highly endemic fauna in
which the Tigris is much more diverse than the Euphrates. There are many regionally endemic
mountains species especially in the Tigris/Karun potentially reflecting Pre-Pleistocene
isolations. Actually, we recognise 111 species of freshwater fishes plus two diadromous and
one euryhyaline in the Euphrates and Tigris drainage. Endemic to the Euphrates and Tigris are
90 (81%) species. 19 species are exclusively found in the Euphrates drainage and 49 fish
species are endemic to the Tigris drainage including the Karun and Karkheh. Endemic genera
are: Caecocypris, Eidinemacheilus, Kosswigichthys, and Sasanidus. Many of the endemic
species are mountain hillstream specialists as Glyptothorax, Oxynoemacheilus, Paracobitis,
Turcinoemacheius.

Keywords: Euphrates, Tigris, freshwater fish, distribution.
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Why gobies? An attempt to bring gobies to everyone

Helen K. Larson

Museum and Art Gallery of the Northern Territory, Darwin, Australia
Email: Helen.Larson@magnt.net.au

Abstract

Gobioid fishes are, in my opinion, the most diverse and fascinating fishes in the world. Their
greatest diversity is in coral reefs and estuarine habitats. They are difficult to work on, being
small, often cryptic and have many puzzling morphological and osteological features. This
results in few good overviews of genera and relationships from a morphological viewpoint. My
colleague Doug Hoese and | are attempting to rectify this with our three-volume fully
illustrated book, Gobioids of the World. It will include all described gobioid species as far as
possible. Sections will include the history of gobyology, taxonomy and discussion of the
various proposed classifications, full species descriptions, distribution, ecological and
reproductive information and conservation status. Most of the book will be devoted to
descriptions of each species with photographs, drawings, and maps. The higher classification
of gobioid fishes is still somewhat uncertain. Doug and | use the suborder Gobioidei, a category
supported well by several morphological characters. Recent family and subfamily
classifications have been heavily influenced by genetic studies but genetic work is still
developing and as new genes are added, the classification changes. We recognise 10 families:
Rhyacichthyidae, Odontobutidae, Eleotridae, Butidae, Thalasseleotrididae, Gobiidae,
Kraemeriidae, Ptereleotridae, Xenisthmidae and Schindleriidae. And hope that more people
will work on this still not-well understood group.

Keywords: Gobioidei, Gobiidae, Indo-Pacific, taxonomy
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Genomics of adaptation and speciation in cichlid fishes

Axel Meyer
Department of Biology, University of Konstanz, Konstanz, Germany
Email: axel.meyer@uni-konstanz.de

Abstract

The transition from ‘well-marked varieties’ of a single species into ‘well-defined species’—
especially in the absence of geographic barriers to gene flow (sympatric speciation)—has
puzzled evolutionary biologists ever since Darwinl,2. Gene flow counteracts the buildup of
genome-wide differentiation, which is a hallmark of speciation and increases the likelihood of
the evolution of irreversible reproductive barriers (incompatibilities) that complete the
speciation process3. Theory predicts that the genetic architecture of divergently selected traits
can influence whether sympatric speciation occurs4, but empirical tests of this theory are scant
because comprehensive data are difficult to collect and synthesize across species, owing to
their unique biologies and evolutionary histories5. Here, within a young species complex of
neotropical cichlid fishes (Amphilophus spp.), we analysed genomic divergence among
populations and species. By generating a new genome assembly and re-sequencing 453
genomes, we uncovered the genetic architecture of traits that have been suggested to be
important for divergence. Species that differ in monogenic or oligogenic traits that affect
ecological performance and/or mate choice show remarkably localized genomic
differentiation. By contrast, differentiation among species that have diverged in polygenic traits
is genomically widespread and much higher overall, consistent with the evolution of effective
and stable genome-wide barriers to gene flow. Thus, we conclude that simple trait architectures
are not always as conducive to speciation with gene flow as previously suggested, whereas
polygenic architectures can promote rapid and stable speciation in sympatry.

Keywords: Genomics, adaptation, speciation, Cichlidae
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Effects of microplastics on aquatic organisms
Marko D. Prokié¢

Department of Physiology, Institute for Biological Research “SiniSa Stankovi¢”, University of
Belgrade, Bulevar despota Stefana 142, 11060 Belgrade, Serbia

Email: marko.prokic@ibiss.bg.ac.rs

Abstract

Concerns about microplastics (MPs) concentrations and their negative effects on the
environment are on the rise, especially for aquatic ecosystems that are considered as final sinks
for MPs. Herein, | have provided a literature review on different aspects of MPs pollution on
aquatic organisms based on data collected from more than 400 studies published in the period
of 2011-2020. Results revealed that invertebrates were slightly more studied model organisms
in comparison to vertebrates. Among invertebrates dominantly were used Mollusca (Bivalvia
and Gastropoda) and Arthropoda (Crustacea- Branchiopoda and Malacostraca) species. In the
case of vertebrates, fish species were studied in 83% of all evaluated studies. Comparison
between research conducted on marine and freshwater ecosystems showed a great gap in
knowledge of the effects of MPs especially for freshwater organisms (28% of studies). The
existing results were gained mostly from Daphnia species and zebrafish (Danio rerio).
Analyses of experimental design showed that 60% of studies were conducted under laboratory
conditions with a greater amount of them examining effects of acute exposure to MPs. As for
field studies, short-term ones were more numerous in both vertebrates and invertebrates, than
long-term studies. Intraspecific characteristics of model organisms in MPs studies are generally
neglected, with the scarcity of comprehensive studies on life stages and sex differences. MP-
related effects were focused primarily on the gastrointestinal tract and changes in physiological
and fitness parameters. Overall, studying MPs pollution in the future should address various
groups of organisms, freshwater ecosystems, different tissues and parameters, together with
long-term and comparative studies.

Keywords: microplastics, vertebrates, invertebrates, interspecific differences, intraspecific
differences
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Phylogenetic relationships, taxonomy and diagnostics of spined loaches

(Cobitidae: Cobitis, Sabanejewia) of the Caspian Sea basin

Ekaterina D. Vasil'eval”, Evgeniya N. Solovyeva?, Victor P. Vasil'ev?

1- Zoological Museum, Department of Biology, M.V. Lomonosov Moscow State University,
Moscow, Russia.
2- A.N. Severtsov Institute of Ecology and Evolution RAS, Moscow, Russia.

Email: vas_katerina@mail.ru

Abstract

Among cypriniforms, the spined loaches (family Cobitidae) are a species-rich group involved
in polyploid evolution, with frequent hybridization events and complicated taxonomy due to
cryptic species. In the Caspian Sea basin, Cobitidae fishes are represented by the very discrete
monophyletic genus Sabanejewia and representatives of two genera, Misgurnus and Caobitis,
confirmed as polyphyletic groups. Sabanejewia species are free of diploid-polyploid
relationships and very rarely hybridize; three endemic Caspian species, S. caspia, S. aurata
sensu stricto and S. caucasica, belong to the species that are well identified by their external
morphology, primarily by the color pattern; S. caspia is the most genetically divergent species
of the genus. Among the Cobitis species, the most phylogenetically divergent is C.
melanoleuca, which is widespread from the Don River basin in Europe to the Far East and
China. This species participates in the diploid-polyploid complexes found in the Volga River
drainage and hybridizes with triploid loaches to form one of the tetraploid forms. The main
parental species for various polyploid forms is C. taenia, a European species found in the
northern part of the Caspian basin. In contrast, other Caspian Cobitis species distributed in the
southern part of the basin have never participated in the formation of polyploid forms, three of
them — C. derzhavini, C. faridpaki and C. saniae - belong to the morphological group “C.
satunini” and are phylogenetically related species; the last two should be classified as allopatric
cryptic species. The probably extinct C. amphilekta has an unknown phylogenetic position.

Keywords: Phylogeny, Diploid-polyploid Relationships, Morphology, Cryptic species,
Distribution.
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Introduction

Among cypriniforms, spined loaches (family Cobitidae) are a species-rich group of small
freshwater fishes common in Europe, North Africa and Asia, where new species are still being
discovered. In the Caspian Sea basin, the family is represented by a very discrete monophyletic
genus Sabanejewia Vladykov, 1929 and representatives of two genera, Misgurnus Lacepéde,
1803 and Cobitis Linnaeus, 1758, confirmed as polyphyletic groups (Perdices et al., 2016).
The only species of Misgurnus, the European weatherfish M. fossilis (Linnaeus, 1758), is rarely
found only in the VVolga River system; three Sabanejewia species — S. aurata (De Filippi, 1863)
sensu stricto, S. caspia (Eichwald, 1838), and S. caucasica (Berg, 1906) - are endemic Caspian
species (Vasil'eva, 1998), while the genus Cobitis is represented by six currently recognized
species with profound differences in their distribution, assumed phylogenetic history and
morphological divergence (Vasil'eva and Vasil'ev, 2020; Vasil'eva et al., 2020). Of particular
interest among them is the European spined loach C. taenia Linnaeus, 1758, which, as has been
shown, is the parental species of a number of triploid and tetraploid unisexual forms and, thus,
participated in a special way of polyploid evolution - reticular speciation. Of no less interest is
C. melanoleuca Nichols, 1925, widespread in Eurasia (from the Don River basin to the Far
East and China), also participating in diploid-polyploid complexes (Vasil'ev et al., 1989, 2011,
Perdices et al., 2015). In connection with the above, the main goals of our long-term research
were the search for new diploid-polyploid complexes and new diploid species in cobitid fishes,
elucidation of their diagnostic characteristics, clarification of ranges, and assessment of
phylogenetic relationships. This paper shows some of the results obtained for the ichthyofauna
of the Caspian Sea basin.

Materials and methods

For phylogenetic studies, genomic DNA was extracted from pectoral fin tissue dissected
(usually from the right side) in the fresh fishes under anesthesia (or in specimens fixed in 96%
ethanol) and fixed in 96% ethanol. We analyzed a fragment of cytochrome ¢ oxidase gene
(COl) of mitochondrial DNA, a mitochondrial DNA cytochrome b (cyt b) gene fragment, and
an exon of recombination activating gene (RAG1) of nuclear DNA in the samples collected in
Azerbaijan, Iran and Georgia from 2010 to 2018. We used the primers and protocols described
earlier (Ivanova et al., 2006; Perdices et al., 2016). 63 individuals from 19 sampling sites of
Cobitis and 8 individuals from 23 sampling sites of Sabanejewia collected in the Caspian Sea
basin, as well as samples of both genera from nearby territories, confirmed by vouchers stored
at the Zoological Museum of the Moscow State University (ZMMU) (Fig. 1) were included in
the phylogenetic analyses along with the COI, cyt b, and RAG1 sequences of spined loaches
from Genbank. Bayesian phylogenetic analysis for both genera was performed using MrBayes
v.3.1.2 (Ronquist and Huelsenbeck, 2003), with examining the likelihood plots using TRACER
v 1.5 (Rambaut and Drummond, 2007).

Karyological studies of spined loaches in the South Caspian Sea basin were carried out in 1982-
1985, 2014 and 2018. The structure of the karyotype was investigated in the cells of the anterior
part of the kidney using air-dried glasses prepared according to a previously published
technique (Vasil'ev, 1978). In total, more than 500 metaphase plates from 175 individuals
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caught in water bodies of Azerbaijan, Georgia and Iran were studied. Chromosomes were
classified according to the system proposed by Levan et al. (1964).

s iRt -

a o ~
i S N ¢
¥ \ S g -
By - & B PN ST % - 8. aralensis
BB w1 e (/" m-S aurata
PR : ; o 2 :
Blsck - 1x+ Gngia }--‘ < e el hd —53. baltica
Seacllie, |l T [ SPRRRLRY T\ 7
a2 e, TR LN g / [ /@ 8. caspia
oo TS . TN i i G #- 8 kubanica
~ R, = . '_—__"-_ » \_\ 3 ) AR % .
) Armenla }' Acechaijan Tl / <N
lerk | 423 ML N £ ) —(;'J_\/ {
b N e X S £
SRR N &) ool SPRR I wﬁ U &
b o ‘L".'l‘x' Caxpian Seu (2 A P .
T e Vet Wil -
e L tean Ay L Ares RS - ) -
wor loke f o ) nd rat '-‘-, = ,i'v" .-'i’-:'_», \ ' ‘ (oo :_
b ey '~ g 3 l'.l'. <hn | J . f’ 3 = l\ A
3% ‘\ Lrmid Lac e Rl p—— ) 3 b okt | \ o = ¢ S
TR TR T Al o7 3T e T3 = PR | o 1
5 A AT ¢ by g Tl B
P £ \ [E - .--. u-

Fig. 1. Sample localities of the Cobitis (a) and Sabanejewia (b) specimens used for molecular
analyses. Locality numbers for Cobitis: 1, Kara-Su at Tsadokhly; 2, Kara-Su at Niyazy; 3,
Agstafa; 4, Archivanchai; 5, Pensarchai; 6, 7, Vilashchai; 8, Haftoni; 9, Siyaku; 10, Goytapa;
11, Bolgarchai; 12, Astara; 13, Alazan; 14, Kurakhchai; 15, 16, Sefidrud; 17, Gisum; 18,
Babolrud; 19, Tajan; 20, Skurdumi; 21, Supsa; 22, Rioni; 23, Khobi; locality numbers for
Sabanejewia: 1, Syr-Darya; 2, Ayrichai; 3, Vilashchai; 4, Moskovaya Ryasa; 5, Sosna; 6,
Seversky Donets; 7, Archivanchai; 8, Kyzylagach Bay; 9, Abin; 10, II; 11, Kuban.

Morphological characters generally accepted in the description of Cobitis and Sabanejewia
species (the shape of lamina circularis, suborbital spine, body scales and lips, position of
barbels and suborbital spine, etc.), and the main color patterns were studied in all voucher
samples from the Caspian Sea basin stored at ZMMU, as well as in previously collected
materials from the ZMMU collection. These characters were analyzed in 653 individuals from
different rivers and lakes of the Caspian basin, including S. caspia (233 specimens), C.
amphilekta Vasil'eva et Vasil'ev, 2012 (17), C. derzhavini Vasil'eva, Solovyeva, Levin et
Vasil'ev, 2020 (39), C. faridpaki Mousavi-Sabet, Vasil'eva, Vatandoust et Vasil'ev, 2011 (33),
C. melanoleuca (91), C. saniae Eagderi, Jouladeh-Roudbar, Jalili, Sayyadzadeh et Esmaeili,
2017 (218), and C. taenia (22), as well as in other related species from different areas: Cobitis
satunini Gladkov, 1935 from Georgia (8), S. romanica (Bacescu, 1943) from Roumania (10),
S. larvata (De Filippi 1859) from Italy (10). We also used data from our previous studies on
Cobitis and Sabanejewia (Vasil'eva, 1984; Vasil'eva and Poznyak, 1986; Vasil'eva and
Vasil'ev, 1988; Vasil'eva and Rab, 1992) and other literature data. The color pattern has been
described as being organized in four zones accepted from Gambetta (1934); we have
distinguished two pigment layers for spots at the base of the caudal fin, following Saitoh and
Aizawa (1987). Meristic characters and 23 morphometric indices (following Banarescu et al.,
1972 and Vasil'eva and Vasil'ev, 1998) were analysed in voucher samples that showed
significant genetic divergence. For comparative morphological analysis, we calculated the
means and standard deviations and used data from our previous studies.
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Results

Karyology. Karyological studies of various species and populations of spined loaches collected
in the water bodies of the South Caspian did not reveal the presence of polyploid individuals
here. All studied fishes had a diploid genome with 50 chromosomes; differences in the
karyotype structure were observed in different species (Table 1). These karyotypes show a
significant divergence from the karyotype of C. taenia with 48 chromosomes and the largest
number of metacentrics. A smaller number of bi-armed (metacentrics + submetacentrics)
chromosomes distinguishes the spined loaches from the South Caspian and from C. satunini
(Fig. 2, Table 1), studied from the Kintrish River (Black Sea basin), its type locality.
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Fig. 2. Karyotype of C. satunini from Kintrish River, Georgia: m are meta-, sm are submeta-,
sta are subtelocentric and acrocentric chromosomes.

Table 1. Karyotype structure of the studied Caspian species of Cobitis and Sabanejewia and
some related species from different areas.

Species Locality 2n m  Sm sta NF References

C. derzhavini Mingechaur Reservoir 50 8 12 30 70 Vasil’evaetal., 2020

C. melanoleuca  Volga R. drainage 5 8 18 24 76 Vasil’ev, Vasil’eva, 1982
C. saniae M. Kyzylagach Bay 50 6 14 30 70 Vasil’ev, 1995

C. satunini Kintrish R., BlackSea 50 10 16 24 76  Presentstudy

C. taenia Volga R. drainage 48 12 16 20 76 Vasil’ev, Vasil’eva, 1982
S. aurata Kura R. basin 50 6 12 32 68 Vasil’eva, Vasil’ev, 2019
S. caspia M. Kyzylagach Bay 50 4 18 28 72 Vasil’eva, Vasil’ev, 2019
S. larvata Italy 50 4 6 40 60 Lodi, Marchionni, 1980

Designations: 2n — diploid chromosome number, m — number of metacentric chromosomes, sm — the same of
submeta-, and sta- subtelo- and acrocentric chromosomes, NF — the number of chromosome arms.

The smallest number of metacentric chromosomes was found in S. caspia (Table 1). As we
noted earlier (Vasil'eva and Vasil'ev, 2019), the characteristic features of this species are also
the small sizes of metacentrics, which are noticeably shorter or equal in length to the large arms
of the first submetacentric chromosomes, and the small sizes of all of chromosomes, in contrast
to most species of spined loaches, except for C. melanoleuca and the Italian species S. larvata
(De Filippi, 1859).

Phylogenetic study. The analysis of cyt b (1140 bp) and RAG1 (910 bp) fragments obtained for
Sabanejewia species showed similar proportions per nucleotide for RAG1, but an anti-G bias
and high T for cyt b; the transition-transversion bias (R) was 4.65 and 1.67 for cyt b and RAGL,
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respectively. The cyt b fragments contained more phylogenetically informative positions as
compared to the nuclear gene RAGL1 (Table 2). The phylogenetic tree reconstructed on the base
of cyt b sequences (not presented in the paper) had good resolution with high support at most
nodes; four major mtDNA clades were identified in the genus Sabanejewia: the samples of S.
caspia belonged to the most basal clade, the next branching clade included S. larvata, the third
clade was represented by S. romanica; the rest of the species were combined into a fourth clade,
divided into several subclades. The phylogenetic tree reconstructed on the basis of the RAG1
sequences (Fig. 3), in general, has, a lower resolution than the cyt b phylogenetic tree, but in
sum repeats its topology. S. caspia (clade A, PP=1) together with S. larvata (clade G, PP=1)
form the sister and basal clade for all other studied Sabanejewia samples. According to
intergroup estimates of uncorrected p-distances, S. caspia is the most distant group among the
studied Sabanejewia species: its distances from other groups reached 13.35-18.35% versus
2.66—-15.00% for cyt b and 1.66—2.02% versus 0.73-1.79% for RAGL; S. larvata is the lineage
that is closest to it. In contrast, low sequence divergence was found between S. aurata and S.
caucasica for both cyt b and RAG1 (Fig. 3).

Table 2. Molecular characteristics of the studied genes in the genus Sabanejewia
Locus  Length, Conservative Variable Parsimony Nucleotide frequencies, %
bp sites sites informative sites T C A G
cytb 1140 800 340 310 304 272 263 16.1
RAG1 910 874 36 30 24.4 240 239 278

The phylogenetic trees reconstructed for the studied Cobitis species based on the obtained
fragments COI (684 bp) and RAGL1 (909 bp) showed a close relationship between the South
Caspian C. saniae, C. faridpaki and C. derzhavini forming a common phylogenetic subclade,
separated from the subclades of C. taenia and C. satunini (COl tree), or the subclade combining
both of latter species (RAG1 tree). However, the obtained values of uncorrected p-distances
confirmed the independent species status for all the mentioned species (Vasil'eva et al., 2020).

Morphological study. Based on the morphological study of genetically identified individuals of
Cobitis, we have developed a system of diagnostic features for spined loaches from the Caspian
Sea basin and used them in the analysis of the ZMMU collection. All recent South Caspian
Cobitis species (as well as C. satunini from the Black Sea basin) differ from the North Caspian
C. melanoleuca and C. taenia in the shape of sub-dorsal scales, which are more or less
elongated, with a small eccentric focal zone of about 1/7 of the maximum scale diameter or
less, in contrast to the large focal zone of about 1/3 of the maximum scale diameter or more,
slightly displaced towards the anterior edge of the scale in C. taenia and C. melanoleuca and
C. amphilekta, found only in old collections of ZMMU (Vasileva and Vasilev, 2012). C.
melanoleuca is the most morphologically divergent species, which is also characterized by a
narrow bottle-like lamina circularis in males and the presence of two dark spots well-defined
on the surface (dermal) layer at the caudal fin base, often merging with each other in the form
of a curly brace. Other Caspian species have a broad, hatchet-like lamina circularis and no more
than one (upper) spot on the surface layer at the caudal fin base (Vasil'eva et al., 2020; Vasil'eva
and Vasil'ev, 2020; this study).
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Fig. 3. Bl estimation of Sabanejewia phylogenetic relationships based on the fragments of the
exon of RAG1 nuclear gene with values on branches corresponding to Bayesian posterior
probabilities.

An analysis of the ZMMU collections shows that most of the spine loaches found in the South
Caspian basin belong to C. saniae, the most widespread species, showing a high variability of
many external characters (Vasil'eva and Vasil'ev, 2020). This species was found in the type
locality of C. amphilekta (Kumbashi River), but was not observed in samples from the Black
Sea basin, where C. satunini occurs. A stable diagnostic feature of C. saniae is the presence of
a bright, almost round or crescent-shaped black spot in the dermal layer of the upper part of the
caudal fin base; a similar spot is observed in the allopatric C. satunini and C. faridpaki, but it
is very small and narrow in C. amphilekta and is completely absent in C. derzhavini found in
the same water bodies with C. saniae. An analysis of intra- and interspecies variability of
morphometric characters revealed the absence of significant differences between different
species of the considered group of the genus Cobitis. We also did not find pronounced
differences between the analyzed species in the number of fin rays and number of spots in the
middle of the flank (Vasil'eva and Vasil'ev, 2020). In general, the most morphologically similar
species in the South Caspian are C. saniae and C. faridpaki.

In contrast to the South Caspian species of the genus Cobitis, the Caspian species of
Sabanejewia show significant divergence in external morphological characteristics and color
features. In general, S. aurata is similar to species of the genus Cobitis by the presence of a
typical element of their pigmentation - a row of dark blotches along flank. In S. caspia this row
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of large blotches is absent; instead, small dark brown specks, scattered throughout the body,
merge into a continuous longitudinal dark stripe running along the middle of the side (Fig. 4a).
S. caucasica is characterized by marble pigmentation, which does not form stripes on the sides
(Fig. 4b).

Fig. 4. Sabanejewia caspia from Archivanchai, Azerbaijan, live specimen, 48 mm SL (a) and
S. caucasica from Shura-ozen’, Dagestan, fresh specimen after alcohol, 50 mm SL (b).

S. caspia and S. caucasica have long barbels (Table 3): in adult fish, the mandibular barbels
reach the posterior edge of the eye or beyond. Whereas S. aurata (like most other Sabanejewia
species) has short barbels, which usually reach no further than the anterior edge of the eye
(Vasileva and Poznyak, 1986; Vasileva and Vasilev, 1988; Vasileva and Ré&b, 1992;
Witkowski, 1994; this study). Unlike S. caucasica and S. aurata, S. caspia is characterized by
a short snout, which is usually less than 40% of the head length (compared to usually exceeding
40% of the head length), and a short caudal peduncle, which never exceeds 18% SL (versus
usually exceeds 18% SL) (Table 3). In addition, S. caspia has a unique shape of the lower lip
with two barbel-like processes on the inner side of each lobe (Vasil'eva and Vasil'ev, 2019).

Table 3. Some morphometric characters in different species of the genus Sabanejewia
Character* S. caspia S. caucasica S. aurata S. larvata
Kyzylagach ~ Kumbashi Sunzha Khaidon Kura Italy (n=5)
Bay (n=36) (n=100)**  (n=15)*** (n=34)*** (n=100)**
SL, mm 47.5-65.2 34.6-50.5 58.5-77.6 44.0-91.2 38.0-72.0 47.5-56.8

55.7 39.3 67.7 76.4 54.1 52.3

Ipc 13.5-18.0 12.5-17.9 16.8-22.0 16.9-28.0 14.7-21.1 14.5-16.7
158+1.02 147+060 195+155 19.0+1.22 17.9+1.00 155

ao 28.8-39.2 34.4-445 42.0-51.3  43.9-51.8 36.0-52.8 35.9-42.9
35.6+234 393+110 48.6+236 47.0+1.69 43.4+2.70 38.8

B 22.3-40.6 - 25.5-34.3 21.7-35.7 - 15.2-21.1
32.1+5.22 295+273 29.6+8.10 185
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*SL — standard body length; Ipc — caudal peduncle length in% SL; ao — snhout length in% of head length, IB —
mandibular barbel length in% of head length; ** Data from Abdurakhmanov, 1962; *** Data from Vasil'eva and
Poznyak, 1986. Values above the line indicate the limits of variability, below the line, the mean value and the
standard deviations, n - the number of studied specimens, ind.

Discussions

The results of genetic and morphological studies of the Caspian spined loaches from the genus
Cobitis, suggest that historically at least six species were distributed in the Caspian Sea basin,
namely C. saniae, C. amphilekta, C. faridpaki, C. derzhavini, C. taenia and C. melanoleuca.
The latter two species are known only from the northern part of the basin, where they occur
sympatrically and both participate in the formation of polyploid forms of diploid-polyploid
(unisexual-bisexual) complexes (Vasil'ev et al., 1989, 2011), which were not found in the water
bodies of the Middle and South Caspian. The absence of the mentioned complexes in the
Middle and South Caspian is apparently connected with the supposed origin of the species
distributed in this area. According to the data obtained, C. saniae, C. faridpaki and C.
derzhavini are phylogenetically related and morphologically similar species, which should be
considered as relatively young groups resulting from the geographical isolation that is still
observed between C. saniae and C. faridpaki. Joint finding of C. saniae and C. derzhavini in
the Agstafa River (Kura River basin) is most likely associated with the modern widespread
distribution of C. saniae. Nowadays, this species is the most common spined loach in the South
Caspian Sea basin. Probably, C. saniae completely replaced C. amphilekta, which previously
has been dominated in the Lankaran region, but was not found here after the 1930s (Vasil'eva
and Vasil'ev, 2012). It should be noted that C. amphilekta differs from the morphological group
“C. satunini”, which includes C. derzhavini, C. saniae, and C. faridpaki, its phylogenetic
relationships remain unknown.

Geographic isolation of the emerging South Caspian Cobitis species prevented their
hybridization. In the event of a secondary contact, introgressive hybridization should have
occurred between these closely related taxa, with the most probable displacement of one of
them in the future. Whereas the appearance of a unisexual hybrid form that occurs at the first
stage of reticular (hybridogenic) speciation, leading to the emergence of polyploid forms
(Vasil'evetal., 1989), is unlikely here. In any case, no polylpoid forms were found in the South
Caspian, and according to the data obtained, the most phylogenetically related are C. saniae
and C. faridpaki, which can be classified as cryptic allopatric species.

In contrast to the spined loaches of the genus Cobitis, the South Caspian representatives of the
genus Sabanejewia demonstrate significant morphological interspecific differences with a high
phylogenetic divergence of S. caspia. Another highly divergent species of this genus is the
Italian S. larvata. In the phylogenetic tree based on the RAG1 sequences, these two species are
combined into a common clade, sister and basal in relation to the rest of the studied
Sabanejewia. This is consistent with the consolidation of S. caspia and S. larvata on the basis
of their karyological similarity: unlike other studied Sabanejewia, their karyotype includes only
two pairs of relatively small metacentrics, which are noticeably smaller or similar with the
length of the large arms of the first submetacentrics (Vasil'eva and Vasil'ev, 2019). Moreover,
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all chromosomes from the 50-chromosome sets of S. caspia and S. larvata are smaller than the
chromosomes in other studied Sabanejewia species (Vasil'eva and Vasil'ev, 2019; this study).

In addition to karyological similarities, S. caspia and S. larvata are the only species of
Sabanejewia with a short caudal peduncle and short snout (Table 3; Vasil'eva and Vasil'ev,
2019). S. larvata also has a color pattern that most closely resembles the pigmentation of S.
caspia. In S. larvata, numerous (15-27) small rounded spots along the middle of the side often
fused into a continuous stripe, which is considered typical for this species (Bacescu, 1961).
Thus, in terms of karyological and morphological features, as well as in terms of the revealed
phylogenetic relationships, two species, S. caspia and S. larvata, form a compact group,
separate from the other species of the genus Sabanejewia, and can be combined into an
independent subgenus, described below.

Andrzewia subgen. n.

Type species Sabanejewia caspia (Eichwald, 1838).

Diagnosis. Subgenus of Sabanejewia; the karyotype consists of 50 chromosomes, which are
smaller than those of other studied species of Sabanejewia; there are only four metacentrics,
they are noticeably shorter or equal to the length of the large arms of the first submetacentrics;
caudal peduncle short, its length does not exceed 18% SL; snout short, usually less than 40%
of head length; there are no large blotches along the flank, instead there is a continuous
longitudinal dark stripe along the midline of the side, formed by small pigment speckles or
numerous fused small spots.

Species composition. Besides, the type species, S. larvata.

Distribution. The disjunctive area includes the South Caspian basin (from the lower reaches of
the Kura River to the Babol River) and the Adriatic Basin (the Po basin and the lower Adige
drainage in Italy).

Ethymology. Named after the Polish ichthyologist Andrzej Witkowski (1947-2017), professor
at the University of Wroclaw, friend of the first and the last authors of this paper, who made a
significant contribution to the study of various fish groups, including Sabanejewia species.

Remarks. The close phylogenetic relationship observed for RAG1 between Caspian S. caspia
and northern Italian S. larvata and their karyological affinity are similar to the close
relationship demonstrated by mtDNA phylogenetic analyses (Dillman et al., 2007; Krieger et
al., 2008) and comparative karyology (Vasil'eva and Vasil'ev, 2021) between the Ponto-
Caspian Persian sturgeon Acipenser persicus Borodin, 1897 and Mediterranean Adriatic
sturgeon A. naccarii Bonaparte, 1836, which today is preserved only in Italy (Hernando et al.,
1999). This suggests a common origin of the Caspian and lItalian species from the Ponto-
Caspian ancestors during the freshwater or oligohaline phase of Paratethys in the Miocene (the
‘Lago Mare’ phase), which provided the dispersal of cyprinids and other freshwater fish from
Central Asia to Eastern and Central Europe (Bianco, 1990; Banarescu, 1992; Williams et al.,
1998).
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An updated checklist of fish species in the southern Caspian Sea (Iranian waters)

Keivan Abbasi'*; Hamed Mousavi-Sabet?; Hamid Reza Esmaeili®

1- Inland Waters Aquaculture Research Center, Iranian Fisheries Sciences Research Institute,
Agricultural Research, Education and Extension Organization, Bandar Anzali, Iran.
2- Department of Fisheries, Faculty of Natural Resources, University of Guilan, Sowmeh-Sara, Iran
3- Department of Science, Faculty of Biology, Shiraz University, Shiraz

Email: keyvan_abbasi@yahoo.com

Abstract

Caspian Sea is the largest closed lake in the world with three northern, middle and southern
parts. The southern region lies mainly in Iran and small part in Azarbaijan and Turkmenistan.
There are about 35 fish species in sea waters and about 35 species in fresh waters exclusively
however, about 25 species visit both sea and fresh waters, which include migratory, semi-
migratory and multi-habitat fish. This study has been done in different projects and case studies
in Iranian part of the Caspian Sea duringthe past 3 decades. Fish were sampled in more than
70 rivers, 8 wetlands and sea shore from beach to 100 m depth using gill nets, cast net, fyke
net, bottom trawl, electro-shocker and hand lines. The result showed 95 fish species belong to
17 families exist in this sub-basin from Arass river to Atrak river and another 20 species require
verification. The most diversified families are Cyprinidae (37 sp.), Gobiidae (26 sp.), Clupeidae
(10 sp.), Acipenseridae (7 sp.), Nemacheilidae (6 sp.), Cobitidae (5 sp.) and Salmonidae (5 sp.).
About 15 species are exotic and 18 species migratory and semi-migratory and over 16 fish
species are under threat and need special conservation planss.

Keywords: Biodiversity, Exotic fish, Migratory fish, Endemic.
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Mullets in the Persian Gulf a complex of cryptic species?

Mohammad Sadegh Alavi-Yeganeh'*; Javad Ghasemzadeh?; Sanaz Kouhi!; Mina
Khajavit; Jean-Dominique Durand?®

1. Marine Biology Department, Tarbiat Modares University, Nur, Iran
2. Fisheries Sciences Department, Chabahar Maritime University, Chabahar, Iran
3. MARBEC, Univ Montpellier, IRD, Ifremer, CNRS, cc093, Place E. Bataillon, 34095 Montpellier
Cedex 05, France

Email: malavi@modares.ac.ir

Abstract

The Mugilidae family is a taxonomically diverse group of fishes that inhabits all tropical,
subtropical and temperate water bodies of the planet. Compared with morphology, DNA
barcoding is a more reliable approach for the species delineation within mugilid species. To
date, more than 8 mugilid species are identified from the Persian Gulf and the Oman Sea. Here
studied Molecular marker (COI) revealed existing distinct haplotypes from two Mugilid
species in the southern waters of Iran. Despite genetic divergences exceeding the intraspecific
threshold, there was no morpho-anatomical difference among specimens. The result indicates
the importance of using an integrative approach of taxonomy for Mugilidae in the area.

Keywords: Mugilidae, DNA barcoding, taxonomy, Phylogeny
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Checklist of freshwater fishes of Iraq
Abbas J. Al-Faisal

Marine Science Centre, University of Basrah, Iraq

Email: abbasjsm71@yahoo.com

Abstract

The present checklist is based on information collected from the previous studies of Iraqi
freshwater fishes. Recently, Coad’s (2010) book of freshwater fishes of Iraq served as the most
important source for fish identification for Iraqi freshwater. Since then a total of 13 species
have added to list of freshwater fishes of Irag. The confirmed freshwater fishes of Irag comprise
66 species belong to 18 families and eight orders. The family Cyprinidae dominated the
ichthyofauna of the Iraqi freshwater, which is represented by 25 species, followed by

Leuciscidae with eight species then Nemacheilidae with seven species. Nine families are
represented by a single species.

Keywords: Freshwater fishes, list, Irag.
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Fumaronitrile and its toxicological effects on Oreochromis mossambicus

P. Balaji'*, K. Chinnadurai!

1- PG and Research Centre in Biotechnology, MGR College, Hosur, Tamilnadu, India.
E-mail: balaji_paulraj@yahoo.com

Abstract

Due to their bioaccumulative and long-lasting nature, persistent organic pollutants (POPs) are
referred to as silent killers. These are found in abundance throughout our environment,
including plants, animals, and humans. These are the agents that cause a variety of fatal diseases
and environmental concerns. The purpose of this study was to determine the acute and chronic
toxicity of fumaronitrile, a yet reported POP, on Oreochromis mossambicus and its
histopathological changes, as well as to assess its genotoxicity consequences. Biochemical
indicators of tissue damage Acid Phosphatase, Alkaline Phosphatase, and Lactate
Dehydrogenase, and antioxidant enzymes Superoxide Dismutase; Catalase; Glutathione-S-
transferase; Reduced Glutathione; Glutamate oxaloacetate transaminase and Glutamate
pyruvate transaminase were quantified in the time interval of 30-, 60- and 90-days exposure to
the fumaronitrile. After 90 days of exposure to 6 ppb, the tissue damaging enzymes and
antioxidant enzymes level in fish gills, liver, and muscles increased dramatically. The most
severe histological alterations were found in the gills, liver, and muscle cells of fish treated
with fumaronitrile. The DNA damage caused by fumaronitrile was identified from liver cells.
DNA fragmentation was found in fumaronitrile-treated cells, but not in the control group. The
frequencies of micronuclei nuclear abnormalities were observed in erythrocytes of O.
mossambicus exposed to fumaronitrile which resulted in binucleated cells, cells with blebbed
and lobed nuclei. The current work demonstrates that fumaronitrile exposure has an influence
on the survival of O. mossambicus, elucidating and emphasizing the risk associated with this
POP exposure to ecosystems and human populations.

Keywords: Persistent organic pollutants (POPs), Fumaronitrile, Oreochromis mossambicus,
Histopathological changes, Ecotoxicology.
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Classification of fishes based on reproductive characteristics: A case study of the

Caspian fishes
Ali Bani*™'?; Sepideh Asheghi Moaf!; Fatemeh Jafari'; Ghasem Naseralavi'

1- Department of Biology, Faculty of Science, University of Guilan, Rasht
2- Department of Marine Science, Caspian Sea Basin Research Center, University of Guilan, Rasht

Email: asheghi2020@msc.guilan.ac.ir

Abstract

The objective of this study was to classify Caspian Sea fishes based on their reproductive
characteristics and to evaluate the most important reproductive characteristics among species
belonging to a cluster. The most important distinguishing features of reproduction were:
degree-day for incubation, egg diameter, parental care and incubation time. As a result of
cluster analysis of 29 reproductive traits, 46 species were classified into 8 clusters, and
therefore consistent homogenous clusters with similar reproductive characteristics could be
obtained from this type of classification. The description of the 8 clusters relied on traits that
specifically identify each cluster. The species of each cluster were either from one family or
several families that were placed in a cluster according to their closely related traits. The results
of Multiple Correspondence Analysis (MCA) showed three main groups of species. The first
group was the Acipenseridae family, which is mainly characterized by the large eggs, large
length at maturity, age at maturity >5 years, large initial larval size. The second group was the
Salmonidae family, which is mainly characterized by large initial larval size, high number of
days for incubation, high degree-day for incubation of eggs and spawning season in autumn.
The third group, which is the largest group and includes most families, is mainly characterized
by small sticky eggs, small larvae, low or medium number of days and degree-day for
incubation. Results indicate that temperature and spawning season are the most important
factors for the possible introduction of a non-native species. According to the results of this
study, it is possible to use this framework to identify species that are close to each other in
terms of reproductive characteristics and thus have similar reproductive performance. Further,
in the case a non-native species is introduced to the Caspian Sea, as a candidate for the
domestication reproductive similarity to an available cluster could be achieved.

Keywords: Reproductive strategies, Classification, Teleost fish, Caspian Sea
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Effect of invasive Tilapia on the biodiversity loss
Sajad Farahani ", Seyed Mohammad Salavatian?, Seyed Afshin Amiri Sondosi*

1- Inland Waters Aquaculture Research Center, Iranian Fisheries Science Research Institute (IFSRI),
Agriculture research Education and Extension Organization (AREEO), Bandar-e- Anzali, Iran
2- Iranian Fisheries Science Research Institute (IFSRI), Agriculture Research Education and
extension Organization (AREEO), Bandar-e- Anzali, Iran.

Email: s_farahani@yahoo.com

Abstract

Invasive species and climate change are the most important proximate causes of biodiversity
loss worldwide. Increasing temperatures due to global warming could facilitate the invasion
and establishment of invasive species, e.g., Tilapia, originating from warmer areas. Invasive
Tilapia species reduce fisheries catch capacity through changes in fish community composition
and biodiversity and reduce aquaculture productivity through pathogenic invasions. The
probability of successful invasion is positively related to the number of introductions, and high
genetic diversity of invasive species. An invasive species with high levels of genetic diversity
is presumed to adapt rapidly to environmental change. In heterogeneous and temporarily highly
variable environments, such as the Hur Al-Azim and Hendijan, invasive species have higher
fitness and a wider range of phenotypic plasticity compared to native species. Invasive species
may cause a change in the genetic composition and behavioural patterns of native populations,
causing extinction by parasites through changing native vector community structure or niche
shifts that lead to extinction of native species. Invasions cause biodiversity loss and changes in
native food web structure by decrease in species richness and damaging species interactions.
The occurrence of invasive species may cause extinction of native species. Most native species
extinctions occur when the invasive species is a top predator e.g., feeding on native fish eggs.

Keywords: Invasion Biology, Invasive species, Phenotypic plasticity, Native population.
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Phylogeny and Species delimitation of Grunts in the Indo West Pacific

Ehsan Damadi'; Faezeh Yazdani Moghaddam*!; Mehdi Ghanbarifardi?; Fereshteh
Ghasemzadeh!

1 Department of Biology, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad, Iran
2 Department of Biology, Faculty of Science, University of Sistan and Baluchestan, Zahedan, Iran

Email: yazdani@um.ac.ir

Abstract

Haemulidae Gill, 1885, is one of the diverse families of the order Perciformes, with two
subfamilies, 21genera and 136 valid species world wide. Most members of this family have
economic and ecological value, being distributed throughout the tropical, subtropical and
temperate regions of the world. In this study, the taxonomic status, phylogenetic relationship
and phylogeography of different taxa of the Haemulidae family were revised using integrative
taxonomy including morphological, traditional (univariate and multivariate analyses) as well
as molecular approaches. A new species, namely, Plectorhinchus makranensis sp. nov.was
described from the Persian Gulf and the Gulf of Oman, using an integrative approach. The
results of univariate and multivariate analyses showed significant differences in the
morphometries and meristic characters between most species. Phylogenetic analysis and
species delimitation methods identified five molecular operational taxonomic units (MOTUSs),
with intraspecific divergence of above 2% within Pomadasys furcatus, P. maculates and P.
olivaceus species.

Keywords: Integrative taxonomy, phylogeny, Haemulidae
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Structural changes in hemoglobin and collagen proteins in mudskippers for

terrestrial life
Mehdi Ghanbarifardi'*, Milad Lagzian*

1- Department of Biology, Faculty of Sciences, University of Sistan and Baluchestan, Zahedan,
Iran.
Email: mehdi.ghanbarifardi@science.usb.ac.ir

Abstract

Sequencing of the complete genomes of four species of mudskippers proves that these fish are
genetically able to cope with terrestrial pathogens with high ammonia detoxification ability,
vision out of water, tolerance of the skin dryness and adaptation to environmental hypoxia. In
order to examine the terrestrial adaptation of mudskippers, two important proteins, hemoglobin
and collagen type I, have been considered in these fish and fish without aerobic respiration.
Computational modeling and molecular dynamics are employed for comparing these two
proteins. Examining the primary structure of hemoglobin of four mudskipper species reveals
that the alpha chain is longer than beta chain (missing B-helix and deletion of ten amino acids),
which is vice versa in other animals. Truncated B-helix in the beta subunit could aid in
transformation of T form of Hemoglobin to R which plays an important role in oxygenation of
hemoglobin. Collagen type | of Boleophthalmus pectinirostris and Danio rerio were
investigated using 50 nanoseconds of molecular dynamics simulations, and analysis of the
RMSD and RMSF curves showed that the flexibility of collagen type I in mudskipper was low.
Less flexibility of collagen can make mudskipper more adaptable to survive on land than
zebrafish. Also, the greater strength of collagen type I in the opercle and cleithrum cause better
movement of mudskipper on land.

Keywords: Molecular dynamics simulations, Zebrafish, Terrestrial adaptations
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Ichthyodiversity of the Tigris-Euphrates basin based on the ancient artworks

Ali Gholamifard
Department of Biology, Faculty of Sciences, Lorestan University, 6815144316 Khorramabad, Iran
Email: gholamifard.a@lu.ac.ir

Abstract

The Tigris-Euphrates basin is the largest and most important river system between the Nile and
the Indus. In this research, an attempt has been made to identify the biodiversity of fish in this
basin based on the ancient artworks from Iran and Irag. Visiting museums in person, visiting
museums' virtual websites and library studies have been research methods. Although most fish-
carved antiquities, including utensils, sculptures, seals, palace walls, etc., have had a
decorative, mythological, or ritual function, nevertheless, cultural artifacts adorned with fish
motifs are derived from the artist's environmental perception from the aquatic habitats and their
fish, in connection with the geographical area of the residence. The results show that the highest
species diversity is related to the carps (Family Cyprinidae), which includes different species,
dominated by Barbus fish such as Luciobarbus esocinus, L. xanthopterus, and
Mesopotamichthys sharpeyi in these artworks. Species of the mullets (Family Mugilidae) and
shark (Carcharhinus leucas) have also been identified in the ancient cultural artifacts of this
large catchment area. More comprehensive Zooarchaeological studies are suggested in this
area.

Keywords: Species diversity, Carps, Ancient artworks, Iran, Irag
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A review of studies on the identification of common carp populations (Cyprinus

carpio Linneaus, 1758) on the southern shores of the Caspian Sea

Rasoul Ghorbani

Department of Aquatic Production and Exploitation, Faculty of Environment and Fisheries, Gorgan
University of Agricultural Sciences and Natural Resources, Gorgan

Email: rasulghorbani@gau.ac.ir

Abstract

The aim of this study was identification of common carp population in south of Caspian Sea
(western, central and eastern coasts) using morphology (traditional method, n= 135), otolith
morphology (image processing, n= 38), amino acid (eye, muscle, n= 26), isotopic 15N and
13C (Muscle, n= 21) and genetic study (GBS sequencing technic, n=135). The results of fish
morphological analysis showed that 23 characters had significant differences among different
regions. There was a significant difference between the eastern and central parts in length, area
and circumference of right and left. In eye tissue, except Lysine in other cases, there was no
significant difference the amino acids among the three provinces. In muscle tissue, there was

no significant difference in amino acids among three provinces (except for the amino acid
Phenylalanine between Mazandaran and Golestan provinces. In case of *°N and 3C values,
carp samples from Nowshahr and Gomishan —KhajeNafas stations were completely separated
from the other stations. In genetic using Genotyping-by Sequencing (GBS), high overlap was
observed in common carp stocks on the southern shores of the Caspian Sea. The results
indicate, the two population of the farming and Anzali could be distinguished separately, while
the Gomishan and Miankaleh areas and the Anzali wetland were located close to each other.
Totally, it seems that some specimens are transported by humans from the southeast (breeding
centers) to the southwest of the Caspian Sea for restoration.

Keywords: Common carp, immigration, Caspian Sea
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eDNA as a key for the black box of subterranean life: Subterranean fish in the

Zagros Mountains of Iran
Iraj Hashemzadeh Segherloo!” and Louis Bernatchez?

1 Department of Fisheries Sciences, Faculty of Natural Resources and Earth Sciences, ShahreKord
University, ShahreKord, Iran,
2 Department of Biology, Laval University, Quebec City, Quebec, Canada

Email: ihashem@sku.ac.ir

Abstract

Distribution range is one of the criteria used to assess conservation status of different species.
Data on distribution of organisms have been traditionally collected via direct sampling or
observation approaches. In the case of subterranean organisms, assessment of distribution
range is not always possible via direct sampling or observation methods due to inaccessibility
of subterranean habitats. In Zagros Mountains of Iran four subterranean fish species
including Garra typhlops, Garra lorestanensis, Garra tashanensis, and Eidinemacheilus
smithi have been described. Garra typhlops, G. lorestanensis, and E. smithi coexist in a same
habitat with a known extent of around 30 km. These species have been ranked as Vulnerable
in ITUCN red list of threatened species. Recently, it was strongly recommended to down-list
conservation status of these species in [IUCN red list due to their inferred habitat range (30-151
km). In this study we used environmental DNA metabarcoding of 12s rRNA gene to assess
distribution of these cave fishes in 19 springs between the Dez and Karkheh rivers. Our results
showed that cave barb species (G. typhlops and G. lorestanensis) display partial habitat
isolation with G. lorestanensis distributed eastward (toward Sezar River of the Dez River
drainage) and G. typhlops distributed westward probably up to ~ 50 km away from their type
locality. Furthermore, E. smithi also showed a distribution range that was limited to three
springs between the type locality and the Sezar River. Based on the geographically limited
distribution detected in our study and the threats to the subterranean aquatic habitats in the
studied region, we strongly suggest to keep considering Iranian subterranean fishes as
vulnerable or even to increase their conservation rank.

Keywords: Environmental DNA, Blind fish, subterranean habitats, Geographic distribution
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A review of studies on the use of fish in aquatic (nano)toxicology studies together

with providing tips on following the principles of 3Rs for fish welfare
Seyed Ali Joharit”*

1- Department of Fisheries, Faculty of Natural Resources, University of Kurdistan, Sanandaj
Email: a.johari@uok.ac.ir

Abstract

Aquatic nanotoxicology is the science of studying the effects of nanomaterials on aquatic
organisms with a history of less than a quarter of a century. As an inhabitant of aquatic
ecosystems, fish may be exposed to a wide range of contaminants, including nanomaterials.
Although there are benefits to studying the effects of pollutants using fish, it is not always
necessary and the scientific community is always looking to reduce the use of vertebrates such
as fish for hazard identification, risk assessment and safety assessment of chemicals. Here are
some suggestions on how to apply the 3Rs principles (reduction, refinement, and replacement)
for fish toxicology tests, some of which include: using fewer fish, performing fewer repetitions,
use of model fish species and more sensitive fish, no use of endangered species, performing
limit test before the main test, performing range-finding test with a higher distance of
concentrations, using environmental concentrations and performing chronic instead of acute
tests, reducing test time and early termination of the test if signs of considerable suffering are
observed, replacing endpoints such as mortality with moribundity, using fish embryos instead
of larvae and adult fish (and using dechorionated embryo instead of a complete embryo), using
computational or in silico methods (such as QSAR and ECOSAR), using in vitro assays on fish
cell lines, replacing fish with organisms such as microalgae and macrophytes and invertebrates
such as snails, daphnids and brine shrimp, and finally toxicity evaluation of the active
substances instead of the various formulations made from them.

Keywords: Aquatic nanotoxicology, Replacement, Reduction, Refinement.
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Recent taxonomic status and problems of the genus Capoeta in Anatolia
Cuneyt Kaya
Faculty of Fisheries, Recep Tayyip Erdogan University, Rize, Turkey

Email: cnytkaya@yahoo.com

Abstract

Within the scope of this study, taxonomic review of the genus Capoeta, which distributing in
Anatolia, was done. In recent years, some new species have been described based on taxonomic
and molecular studies, while some others have been accepted as invalid and synonymised with
the other species. In addition, oppositional ideas about the taxonomic positions of some species
have emerged and therefore have caused some hesitations. In order to enlighten this situation
and reveal actual taxonomic position of the Capoeta species in Turkey, fish samples of each
species of the genus were obtained from Recep Tayyip Erdogan University Zoology Museum
of the Faculty of Fisheries and collected from fieldworks were conducted from whole Anatolia.
As aresult of the study, Capoeta baliki and C. turani considered to be the synonyms of C. tinca
and C.erhani, respectively. C. banarescui ve C. ekmekciae described from the Coruh River and
C. mauricii described from Lake Beysehir are considered to be valid species, however, further
studies is needed to clarify the validity of C. ekmekciae and C. mauricii. Besides, the Orontes,
Seyhan, Ceyhan, Euphrates and Lake Van populations (except spotted scrapers) seems to be
belong to C. damascina. However, a detailed comparison is needed to clarifiy the validity of
C. umbla in Tigris and Euphrates. In conclusion, it was determined that 18 species belonging
to the genus Capoeta distributed in Turkey.

Keywords: Turkey, scraper, systematics, freshwater fish species
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Forecasting of Climate Change Impacts on the Riverine Fish Species Richness in

Iran

Makki T*., Mostafavi H™., Matkan AAZ?., Aghighi H2,
1Department of Biodiversity and Ecosystem Management, Environmental Sciences Research Institute,
Shahid Beheshti University, Tehran, Iran
2Remote Sensing and GIS Center, Faculty of Earth Sciences, Shahid Beheshti University, Tehran, Iran

Email: hmostafaviw@gmail.com
Abstract

Iran is one of the world’s biodiversity hot-spots. So that according to the latest reports, 264 of
freshwater fish species have been recorded. However, most of riverine fish species in this
country are currently under threat from numerous human activities. In this context, climate
change acts as an additional threat compromising biodiversity and freshwater ecosystem
function and potentially disturbing the ecological services they provide. So, predicting
potential habitat changes in response to climate change is particularly essential for freshwater
fish species in Iran. In this study, we predicted potential relative probability of 132 fish species
presence including 92 native species, 28 endemic species and 12 exotic species, under two
climate change scenarios (RCP 4.5 and RCP 8.5) in river habitats of Iran in the 2050s and the
2080s. We should mention that 16 species are on the IUCN (International Union for
Conservation of Nature) Red List. The analysis is conducted using the MaxEnt model. Seven
environmental variables (maximum width, elevation, river slope, the basins occupied by the
target species, average annual precipitation, annual mean temperature, and the temperature
difference between the coldest and hottest months of the year) were used for modeling. Also,
AUC (Area Under the Curve) index was used to evaluate the modeling performance. The
results of this study reveal that the “the basins occupied by the target species” variable for 60
species, the “elevation” variable for 36 species, the “annual mean temperature” variable for 19
species, the “average annual precipitation” variable for 12 species, the “the temperature
difference between the coldest and hottest months of the year” variable for 3 Species and
“slope” variable for 2 species have been the most important factors in predicting the habitat
suitability of the studied species in Iran. Also, the AUC scores are also excellent for 90 species
(AUC value greater than 0.9), for 34 species good (AUC value ranged from 0.8 to 0.9) and fair
for 8 species (AUC value ranged from 0.7 to 0.8). In addition, under optimistic (RCP 4.5) and
pessimistic (RCP 8.5) scenarios in the 2050s and the 2080s, species will show different
different outcomes to their habitat range such as “reduction”, “expansion”, “reduction and
expansion”, as well as “no change”. Thus, 37 species had a "reduction" response in all
scenarios. 14 species had only “expansion™ reaction, 58 species had "reduction and expansion
", 6 species had "no change™ and 17 species had a combination of reactions in the scenarios.
Comparing the maps of estimating the species richness in different climatic scenarios with the
current condition and observing the difference in the presence of species, we found that the
greatest decrease in species richness is predicted under the RCP 8.5 scenario in 2080 in the
Caspian Basin, especially its western regions. With the warming climate, the distribution range
of some species in the country will expand, some will be limited and some will probably remain
constant. In other words, the country's biodiversity will certainly change. Therefore, this study
will provide valuable information to managers and decision makers to prevent possible damage
by taking appropriate measures and prioritization.

Keywords: Climate Change, Species distribution, Modeling, Biodiversity, Iran
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Biogeography of the oriental fishes in Iran

Manoochehr Nasri
Department of Environmental and Fisheries Sciences and Engineering, Faculty of Agriculture and
Natural Resources, Lorestan University, Khorramabad, Iran.
E-mail: nasri.m@lu.ac.ir
Abstract
Iran is remarkable biogeographically. Iran is an important biological bridge for its neighboring
bioregions due to the Caspian Sea in the North and the Persian Gulf and Oman Sea in the South.
The transition and dispersion of biological elements were highly affected by geological
phenomena and the climatological condition of Iran. Studies of Inland Water fishes of Iran
confirm the presence of some fishes from neighboring bioregions that need to be explained.
The composition of Inland water fishes of Iran includes about 32% endemic, 10% exotic from
297 species and about 75% are in common with adjacent bioregions. At present, 19 species
(6.4%) of Iranian inland water fishes in 17 genera, 8 families, and 6 orders are common with
the Oriental bioregion. The most possible explanation for the transition of fish from the oriental
region to Iran is the events resulting from the glacial period. Declining the global sea level and
the pluvial conditions in the region caused the emergence of super-rivers flowing on the Persian
Gulf bed. The attachment of the Southern and Northern tributaries from Iran, Pakistan, Arabian
peninsula created a wide freshwater system that provides a good opportunity for freshwater
fish dispersion. After the glacial period the pluvial periods ended, accordingly, the freshwater
connections have been disappeared and the dispersed fish have been isolated in their
environment. the remained fish have adopted unique evolutionary paths that have led to
forming unique fish populations in the current inland waters of Iran.
Keywords: Zoological geography, Biogeography, Iran Nature, Inland water fishes of Iran,
Ichthyology.
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Order_ Family Jenus Species
Clupeiformes Clupeidae Tenualosa Tenualosa ilisha
Cypriniformes Cyprinidae Bangana Bangana dero
Cabdio Cabdio morar
Carassius Carassius auratus
Ctenopharyngodon  Ctenopharyngodon idella
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Cyprinion Cyprinion milesi
Cyprinion watsoni
Hypophthalmichthy  Hypophthalmichthys

S molitrix
Hypophthalmichthys nobilis

Schizopygopsis Schizopygopsis stolickai

Schizothorax Schizothorax curvifrons

Tarigilabeo Tarigilabeo diplochilus

eNemachelllda Triplophysa Triplophysa stolickai
Gobiiformes Gobiidae Glossogobius Glossogobius giuris
Oxudercidae Boleophthalmus Boleophthalmus dussumieri

Scartelaos Scartelaos tenuis
Mugiliformes Mugilidae Planiliza Planiliza subviridis
Cyprinodontiformes Aphaniidae Aphaniidae Aphanius stoliczkanus
Anabantiformes Channidae Channa Channa gachua
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(A Jsiz) Channidae s Nemacheilidae .Cyprinidae colgls 51 slaaiss asile (Durand et al., 2002)
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Family: Aphaniidae

Family: Gobiidae

10mm

" Boleophthalmus dussumieri

Scartelaos tenuis

Glossogobius giuris

Planiliza subvividis
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Family: Cyprinidae
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Hypophthalmichthys nobilis Hypophthalmichthys molitrix
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Family: Cyprinidae

' $

Bangana dero

Family: Nemacheilidae Family: Channidae

Triplophysa stolickai Channa gachua
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The musculoskeletal system controls muscle regeneration in gilthead sea bream,

Sparus aurata

Aitor Otero-Tarrazon!, Miquel Perell6-Amords?, Albert Sanchez-Moya?, Violeta Jorge-

Pedraza®, Fatemeh Moshayedi?, Isabel Garcia-Pérez*, Encarni Capillal, Isabel Navarro?,

Jaume Fernandez-Borras!, Daniel Garcia de la serrana’, Josefina Blasco?!, and Joaquim
Gutiérrez®”",

!Department of Cell Biology, Physiology and Immunology, Faculty of Biology, University of
Barcelona, Barcelona, Spain.

Email: jgutierrez@ub.edu

Abstract

The musculoskeletal system is essential in vertebrates, performing mechanical and metabolic
functions in a way that skeletal muscle and bone synchronize each other to maintain the health
condition and harmonic growth. In fish, muscle regeneration has been previously studied in a
few species and many aspects of its molecular basis are still unknown. This is the reason why
this study was carried out in which an injury was done into the left anterior epaxial muscle of
seventy 15 g gilthead sea bream, Sparus aurata juveniles to evaluate the expression of
musculoskeletal genes, at days 0, 1, 2, 4, 8, 16 and 30 post injury. Results from skeletal muscle
showed an early upregulation of igf-2 while igf-1 increased later. MRFs were upregulated
fitting well with myogenesis at 16 days post-injury. Caveolin-3, as myomaker and myomixer,
followed MRFs expression as they were implicated in the later fusion stage. Proteolytic
systems played crucial roles before myogenesis in cell migration (capn2) and in the subsequent
muscle remodelling process (mafbx) in accordance with the revascularization (vegf) in the final
stage. Results from bone showed upregulation of the expression of some genes within the first
8 days post-injury (bmp2, ctsk, ognl, ostc, runx2, ogn2). Later on, the osteogenic runx2, ostc
and on increased while all the myogenic program was active at 16 days. The present model
appears as a useful approach to study the role of the molecules from musculoskeletal system
involved in muscle regeneration in fish. This study was supported by funds from the MICIU
(RTI12018-100757-B-100).

Keywords: Muscle regeneration, Myogenesis, GH-IGF axis, Proteolysis, Osteogenesis, Gilthead
sea bream.
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The Conservation status of marine fishes of the Persian Gulf and Gulf of Oman

Fereidoon Owfi

Iranian Fisheries Science Research Institute, AREEO, Iran
Email: sillaginid@hotmail.com

Abstract

The Indian Ocean is the largest and most diverse marine ecosystem on earth. In its northwestern
margin - the Persian Gulf, the Strait of Hormuz and the Gulf of Oman are located with an area
of about 1,200,000 square kilometers. Coral reefs, creeks and estuaries, sea grasses beds and
mangrove forests ecosystems are all present in coastal areas where the existence of diverse
habitats in this area has led to the formation of different communities and ecology where
habitats are unique. Unfortunately, the growing threats to marine life resulting from over-
fishing, habitat degradation and climate change are seriously affecting global marine
ecosystems, which have led to a significant number of species on the IUCN Red List. The Red
List of threatened Species, established in 1964, is the most comprehensive and authoritative
list of the status and protection of natural resources and plant and animal species published by
the IUCN. Based on the obtained results, the final and approved list of fish in the region
includes 976 species in the form of 169 families, of which 26 families with 93 species related
to chondrichthys, including 12 families with 50 species of sharks and 14 families with 43
species of rays, and 143 families with 883 species of osteichthys. From the group of
chondrichthys, Carcharhinidae (26) from sharks and Dasyatidae (13) from the rays have the
most families in terms of number of species. From the group of bony fish, 23 families with
more than 20 species have the most diversity, including Gobiidae and Carangide (48), Labride
(42), Blenniidae (39), Apogonidae (33), Pomacentridae (32), Lutjanidae (31) Serranidae (29),
Syngnathidae (23), Clupeidae and Scorpaenidae and Sparidae (20) are the families with the
highest diversity of species. Among them, 35 species of chondrichthys and 15 species of
osteichthys in the Critically Endangered (CR), Endangered (EN) and Vulnerable (VU) classes
have been assessed for conservation status.

Keywords: Conservation, Biodiversity, the Persian Gulf, Oman Sea,, Fishes
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Biological conservation study of fishes in IRAN (status and importance:

Freshwater and Caspian Realms)

Rahman Patimar
Department of Fisheries, Gonbad Kavous University, Iran
Email: rpatimar@yahoo.com

Abstract

Conservation Biology mainly includes endemism or distinctiveness, invasive species, habitat
loss and fragmentation, and extinction risk of local biota. Considering conservation criteria for
fishes, the most important criteria are document local biological diversity, investigate
biological and ecological characteristics of the species, population, communities, and
ecosystems, and practical action to develop ways to prevent extinction, maintain genetic
diversity, and protect or restore species/population, communities and ecosystems. Based on
IUCN criteria on conservation status of southern Caspian fishes, there are very limited and/or
scattered data on the species of category “Data deficient” and “Least Concern: 88% of total
species (93 -95 species). Therefore, the species of these categories should be re-evaluated for
each species. Since 1995, more than 80 species introduced in Iranian waters, but there is limited
published data on biology and ecology of these new species. The available biological and
ecological data are on only 4 species including Alburnoides namaki, Capoeta razii, Cobitis
keyvani and Paracobitis hircanica. From 121-125 species of southern Caspian basin, available
data on biology and ecology of the fishes cover only 28 species, and there is no reliable data
on biology and ecology of 51 species, where there is 15-16 exotic species in the last stage of
invasion. Fortunately, there is scattered data on biology and ecology of most exotic species.
Based on papers published in the field of fisheries and ichthyology, the only 7% of papers were
published on biology and ecology of fishes. Totally, it is believed that ichthyobiodiversity of
Iran in crisis, and more in-depth researches in the field of biology and ecology are needed.
More importantly, ichthyologists should inform the government about crisis of species
extinction.

Keywords: Conservation, Biodiversity, the Caspian Sea basin, Fishes
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Investigation of diversity and phylogenetic relationships of the subfamily

Leuciscinae species (Order: Cypriniformes) in the Tigris basin, Iran

Amir Pourshabanan'”; Faezeh Yazdani Moghaddam?; Mansour Aliabadian?;
Fereshteh Ghasemzadeh!; Ehsan Damadit; Hamed Mousavi-Sabet?

1- Department of Biology, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad
2- Department of Fisheries, Faculty of Natural Resources, University of Guilan, Sowmeh Sara

Email: pourshabanan@yahoo.com

Abstract

Sampling, identification and study of fish taxonomy is the first step in conserving and
maintaining their biodiversity, especially at the species level. The subfamily Leuciscinae is one
of the most diverse groups of freshwater and brackish fish in the order of Cypriniformes, which
has a high diversity of species in Iran. In the present study, during the years 2017-20109,
sampling of the reported species of this subfamily was performed in the Tigris drainage basin
in Iran. In addition to morphological studies, Bayesian (BL) and maximum likelihood (ML)
analyzes using four mitochondrial (Cytb+CO1) and nuclear (RAG1+IRBP) markers were
performed to assess the status of phylogenetic relationships of members of this subfamily. The
results of studies showed that after the Caspian Basin with 20 species, this subfamily has the
highest distribution and diversity of species in the Tigris drainage basin with 13 species in the
genera Acanthobrama, Alburnoides, Alburnus, Chondrostoma, Leuciscus and Squalius. In
addition, combined trees show that members of the three genera Acanthobrama, Squalius and
Chondrostoma are in a common clade, but the three genera Alburnoides, Alburnus and
Leuciscus have separate clades with high support. Considering the high species diversity of
this subfamily in the Tigris drainage basin, conservation programs, especially in relation to
Iranian endemic species including Alburnoides idignensis, A. Nicolausi, Alburnus doriae,
A. zagrosensis and Chondrostoma esmaeilii are essential.

Keywords: Phylogenetic trees, Endemic species, Nuclear and mitochondrial markers
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Freshwater fish diversity in Uzbekistan
Bakhtiyor Sheraliev

Key Laboratory of Freshwater Fish Reproduction and Development (Ministry of Education),
Southwest University, School of Life Sciences, Chongging 400715, China

Email: bsheraliev@swu.edu.cn

Abstract

Uzbekistan is a double-landlocked country in Central Asia, where all rivers are endorheic basin.
Although fish diversity is relatively poor in Uzbekistan, the ichthyofauna of the region has not
yet been fully studied. The fish taxonomic study in Uzbekistan began in 1852 and continued
until the second half of the last century. Several endemic genera, including Aspiolucius,
Dzihunia, Pseudoscaphirhynchus, and approximately 20 endemic species have been
discovered in the waters of Uzbekistan. Based on a review of the literature dedicated to the
ichthyofauna of the country, there is no single complete work or database covering all fish
species in the region. Therefore, data on the morphometric characteristics of species differ
among different studies, making it difficult to identify these species based on morphological
criteria. Based on the above reasons, we have recently created a reliable fish barcoding
reference database in Uzbekistan. Our study covered 59 species belonging to 39 genera, 17
families, and 9 orders. The barcode gap analysis demonstrated that 89.3% of Uzbekistan's fish
species examined could be discriminated by DNA barcoding. From studying the ichthyofauna
of Uzbekistan based on DNA barcoding, the following taxonomic changes were found:
Alburnoides oblongus and A. taeniatus belong to Alburnus; Schizothorax fedtschenkoi is a valid
species, and another Schizothorax sp. is an undescribed species; the Alburnoides population
(previously considered as A. eichwaldii) is de facto A. holciki; three Gobio species occur in the
country; Glyptosternon and Rhodeus each consist of two species and not just one, as previously
believed; two species of Neogobius (N. melanostomus and N. pallasi) occurred in the Amu
Darya; the Opsariichthys populations belong to the same species, and O. bidens is not O.
uncirostris as previously believed; the entire Rhinogobius population belongs to the same
species (Rhinogobius sp.), which is neither R. brunneus nor R. similis as previously thought;
there is only one Gambusia species (G. holbrooki) occurring in Uzbekistan; the Petroleuciscus
squaliusculus in the Syr Darya belongs to Leuciscus; and the species diversity of Dzihunia is
much higher than previously thought.

Keywords: Aral Sea basin, DNA Barcoding, endorheic, taxonomy, Zeravshan.
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Water quality and ichthyofaunal diversity of Kundipur Lake, a tropical

freshwater oxbow lake in eastern India: an ecological approach

Shubhajit Saha®", Nimai Chandra Saha?, Caterina Faggio®

1- Department of Zoology, Sundarban Hazi Desarat College, South 24 Parganas 743 611, West
Bengal, India.
2- Fisheries and Ecotoxicology Research Laboratory, Department of Zoology, University of Burdwan,
Golapbagh, Burdwan- 713 104, West Bengal, India.
3- Department of Chemical, Biological, Pharmaceutical and Environmental Sciences, University of
Messina, Messina, Italy.

E-mail: s.saha.bgc.wbsu@gmail.com

Abstract

The present study was carried out on Kundipur Lake, a fresh water oxbow lake in the district
North 24 Parganas from January, 2018 to December, 2019 at four stations to study the water
quality parameters and ichthyofaunal diversity. At four impact locations of Kundipur oxbow
lake within the Ichamati River floodplain, the quantitative connections between surface water
quality and the distribution of fish species throughout seasons were investigated. The
hydrological connection, local environmental variables, and anthropic effect of the selected
oxbow lake wetland sites were all distinguishable. The degree of relationship between
limnological parameters and species composition was investigated by multivariate ordination,
and the fish community structure and physical-chemical variables were compared among the
hydrological phases of pre-monsoon, monsoon, and post-monsoon. Fish samples from 12
families (n = 1260) were collected, with numerical abundance being higher in the pre- and post-
monsoon periods. Major carps are harvested during a specific season, but minor carps and small
fishes are harvested without restriction throughout the year without any regulation. This water
body is surrounded by agricultural areas that are heavily sprayed with pesticides and fertilizers.
Agricultural runoff from these areas heavily pollutes this oxbow lake, resulting in a significant
reduction in fish fauna diversity. Over fishing is an important factor which should be restricted
for the conservation of freshwater fish biodiversity. The main significance of watershed
hydrology and anthropogenic impacts in changing water quality and species diversity of the
Kundipur oxbow lake was highlighted by principal component analysis of physicochemical
characteristics.

Keywords: Oxbow lake, Ichthyofaunal diversity, Limnological parameters, Agricultural
runoff, Principal component analysis (PCA).
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Invasiveness risk of non-native aquatic species in a warming world

Ali Serhan Tarkan

Department of Basic Sciences, Faculty of Fisheries, Mugla Sitki Kogman University, Mugla, Turkey
Email: serhantarkan@gmail.com

Abstract

Biological introductions of aquatic species represent a major threat to global biodiversity,
which requires a global understanding identifying potential invasive species. This is especially
true in the biodiversity hotspots, which hosts several endemic species. In order to inform policy
and actions for conservation and management risk-based identification and assessment of non-
native species is an essential process. This process is facilitated by electronic decision-support
tools, and this presentation will provide background on the risk analysis process, summarize
the outcome of global applications of ‘AS-ISK’ (the Aquatic Species Invasiveness Screening
Kit). This multi-lingual decision-support tool is applicable to virtually all climatic zones,
aquatic plants and animals regardless of ecosystem and provides assessors with risk scores for
a species under current and future climate change conditions. Following a statistically based
calibration, it permits the accurate classification of species into low, medium and high-risk
categories under current and projected climate conditions. Applications of AS-ISK covering
broad taxonomic, geographic and climatic ranges of non-native species and aquatic risk
assessment areas will be summarized. The potential use of AS-ISK for identifying which non-
native species require full risk assessment will be discussed, in particular how such screening
tools can assist and inform decision makers and environmental managers in the allocation of
increasingly scarce resources in the fight against invasive species.

Keywords: AS-ISK, Invasive aquatic species, Risk screening, global warming
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Anthropogenic sound and the underwater environment: recent behavioural

studies in Iran

Saeed Shafiei Sabet”
1- Fisheries Department, Faculty of Natural Resources, University of Guilan, Sowmeh Sara, Iran.
Email: s.shafiei.sabet@guilan.ac.ir

Abstract

All fishes can detect sound using various sound sensitive organs. Depending on the species-
specific hearing system, they perceive sounds via different organs, including the inner ear,
which consists of three semi-circular canals and three otoliths, and peripheral structures such
as the lateral line system. Many fish species have been artificially introduced to restricted areas
in captivity for different purposes. The sounds present in the breeding, rearing and experimental
environment may affect production, reproductive success and even results of any type of
experiment. The aim of this presentation is to give a review of recent studies on sound-related
behavioural changes in fish and invertebrates in Iran.

Keywords: Aguatic animals, Fish tank, Laboratory conditions, Sound pressure, Particle motion.
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Alterations in blood parameters of goldfish (Carassius auratus) exposed to

diethyl phthalate (DEP)

Mehran Arabi

Department of Animal Sciences, Faculty of Basic Sciences, University of Shahrekord, Shahrekord.
Email: mehranarabi@hotmail.com

Abstract

Transport of the harmful chemicals through disposal of industrial wastes is the main cause in
water contamination. Phthalates, which are esters of phthalic acid (PAE) are primarily used to
enhance plasticity of industrial polymers, and are an unavoidable part of modern life. Aquatic
organisms may absorb phthalates from contaminated water through gills, skin, and digestive
tract. In the present study, our goal was to evaluate the alterations in blood parameters of

goldfish (Carassius auratus) exposed to diethyl phthalate (DEP) under constant lab conditions.
The LCso value was determined based on regression between mortality rate and log of DEP

concentration. The calculated 96 hr acute LCsg value of DEP using probit analysis was as > 4

mg/L. During study, three sub-lethal concentrations of DEP (1/5¢ 1/10 & 1/20 of LCsg) were
used for 7 and 14 days. Resulting data showed increase in the blood levels of oxidative stress
biomarkers viz malondialdehyde (MDA), catalase (CAT), and carbonylated proteins (CP) in
DEP-treated fish. In addition, we revealed that the total antioxidant capacity (TAC) and total
glutathione (t-GSH) were lowered. The activity of lysozyme (LSZ), as a key antimicrobial
peptides in the non-specific immunity, was also augmented (p<0.05) in DEP-treated fish.
Briefly, DEP caused alterations in the fish blood parameters probably via induction of oxidative
stress and increased innate immune responses.

Keywords: Phthalate, Pollutants, Aquatics, Blood parameters, Oxidative stress biomarkers.
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Biomarker responses in brain of diethyl phthalate-treated goldfish (Carassius

auratus L.)

Mehran Arabi! *; Saeed Kazemi Hossein-Abadit
1- Department of Animal Sciences, Faculty of Basic Sciences, University of Shahrekord, Shahrekord.
Email: mehranarabi@hotmail.com

Abstract

Phthalates are broadly used in various plastic products as plasticizers, and can find their way
into environment after utilization. In aquatic environments of developing countries, total
concentration of phthalates exceeds 200 pg/L. Fish absorb phthalates from contaminated water
through gills, skin, and digestive tract. This study was aimed to assess the toxicity of diethyl

phthalate (DEP) in the brain of goldfish (Carassius auratus L.) under standard lab conditions.
On the basis of determined LCso (4 mg/L), three sub-lethal concentrations of DEP (1/5¢ 1/10

& 1/20 of LCsp) were used for 7 and 14 days during the experiments. Our results revealed that
in exposed brain samples DEP treatments caused an increase in lipid peroxidation content
(LPO/MDA) and activity of enzymatic antioxidant superoxide dismutase (SOD). Also, DEP
decreased total antioxidant capacity (TAC), enzymatic activity of catalase (CAT), and total
glutathione (t-GSH). Collectively, our findings indicate that DEP brings about significant
changes in the activity of brain via induction of oxidative stress and alterations in the function
of antioxidant defense system. However, for detailed elucidation of DEP-related impairments
in aquatics, further unraveling is needed.

Keywords: Phthalate pollution, Aquatic environment, Fish, Oxidative stress.
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Growth performance, hematological responses and economic indexes of

Colossoma macropomum (Cuvier, 1818) fed graded levels of glycerol

lurych Nicolau Barros Bussons®; Elcimar da Silva Sousa?; Paulo Henrique Rocha Aride?;
Wallice Luiz Paxilba Duncan*, Jackson Pantoja-Lima®, Wilson Massamitu Furuya®, Adriano
Teixeira de Oliveira®’, Méarcia Regina Fragoso Machado Bussons’, Caterina Faggio®
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Abstract

The aim of this study was to evaluate the performance, hematological responses and economic
indicators of juvenile tambaqui Colossoma macropomum fed different levels of partial
replacement of corn by glycerol (0%, 25%, 50%, 75%, and 100%). The experiment was
conducted for 90 days in the production of aquatic organisms lab at the Nilton Lins University,
Manaus, Brazil, in a completely randomized design, and consisted of four treatments, four
repetitions and two sampling times. In total, 240 juveniles were used with initial average weight
and standard length of 15.32 + 1,61 g and 8.03 £ 0.22 cm, respectively. The fish were
maintained in twenty 310 L water tanks that had a closed system with no reuse, continuous
aeration, siphoning and replacement of water every 48 h. Feeding was twice a day with the
experimental diets, which contained 28% crude protein. The following parameters were
considered: zootechnical checks (weight gain + survival %), welfare (health) (hepatosomatic
index + condition factor + viscerosomatic index), economic (Economic efficiency rate +
economic profitability index) and hematology (hematology + metabolites + ions). The results
of the study show that diets for juvenile tambaqui can contain up to 50% replacement of corn
by glycerol without compromising the fishes’ development under the conditions studied.

Keywords: hematology, nutrition, fish, growth
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Discrimination of starry sturgeon stocks in the Iranian water of the Caspian Sea

using pectoral fin spine morphology

Shima Bakhshalizadeh

Department of Marine Sciences, Caspian Sea Basin Research Center, University of Guilan, Rasht,
Iran.

Email:Sh.bakhshalizadeh@guilan.ac.ir

Abstract

Discrimination of starry sturgeon in the Iranian water of the Caspian Sea were done using
pectoral fin spine. Totally, 55 samples were collected and compared from eastern and western
Iranian water of the Caspian Sea. Ten main characters were measured and analyzed by
multivariate analyses. Principle components analyses were applied to examine the potential
differences between samples. Discriminate analyses were used to explore for group
membership and to identify variations. The results showed that 85.5% of samples were
correctly classified into the two regions. The cross-validated classification also presented
81.8% of accuracy. Principal component analysis identified the greatest differences in the
density and arc of the pectoral fin spines between the samples taken from eastern and western
parts of the Iranian water. Eastern individuals had heavier pectoral fin spines in comparison to
western individuals. This result shows that the morphological traits of starry sturgeon spines
can be used to separate geographical areas and reserves, and these differences despite the high
rate of artificial reproduction and restocking programs of Iran are recognizable.

Keywords: Stock characters, Phenotype plasticity, Habitat, Selection
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Effects of specific probiotics on growth performance and survival rate in the

reared of Siberian sturgeon (Acipenser baerii)

Soheil Bazari Moghaddam®”; Alireza Shenavar Masouleh?; Jalil Jalilpour %;
Mehdi Masoumzadeh?; Majid Poursafar!

1-International Sturgeon Research Institute, Iranian Fisheries Science Research Institute, Agricultural
Research Education and Extension Organization (AREEO), Rasht, lran

Email*: Soheil bm274@gmail.com

Abstract

In this research, a total of 500 specimens of Siberian sturgeon were randomly introduced in 12 fiberglass
tanks with a total volume of 500 liters and a dewatering volume of 300 liters. The fish had an average
weight of 84.08 + 3.12 g. This study with 3 experimental treatments (each treatment with three
replications) including 150 mg (treatment 2), 300 mg (treatment 3) and 450 mg (treatment 4) specific
probiotics per kg of food and a control group (basal diet without probiotic bacteria) was performed for
10 weeks. The effect of adding two probiotic strains (Weissella confusa and Lactococcus lactis) isolated
from the intestine of Siberian sturgeon on growth indices and survival rate were determined. The results
of this study showed that by adding native and specific probiotics in different concentrations to the diet,
a significant difference was observed in the feed conversion ratio (p <0.05). There was no significant
difference between daily growth, specific growth rate, body weight gain and obesity coefficient and
survival rate between treatments and the control group (p> 0.05). Based on the results of this study, it
can be stated that the optimal density of specific probiotics used in the diet of Siberian sturgeon to
improve growth indices and survival rate were observed in treatment No. 3.

Keywords: Siberian Sturgeon, Specific Probiotics, Growth, Survival
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Preliminary evaluation of the molecular responses to an organochlorine and
carbamate pesticide exposure in marine species with or without prior

immunostimulant treatment: Catarina scallop, Argopecten ventricosus case
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Abstract

Bivalves have an effective innate defence system that immunostimulants can modulate. A
highly diluted immunomodulatory compound (Vibrio parahaemolyticus + V. alginolyticus) on
the immune and mitochondria-endoplasmic reticulum responses at the transcriptional level
before and after exposure to a pesticide with endocrine-disrupting action were studied. We
analyzed the up- and down-regulation of mitochondrial-associated gene dynamin-related
protein 1 (DRP1) and the endoplasmic reticulum interferon stimulator (ERIS) gene by g-PCR.
Prior exposure of the Catarina scallop to the immunostimulant material led to a non-significant
decrease in survival at the end of the experiment. In contrast, scallops with a posterior exposure
did not show mortality as the control. Examination in DRP1 and ERIS expression showed an
up- and down-regulation of the genes throughout the experimental time in the three analyzed
tissues, gonad, gills and mantle. This study has been designed to collect information on the
Catarina scallop molecular responses to pesticides and compare the focal responses in the
gonad, gills, and mantle with responses to a preventive or corrective immunostimulant
treatment. Prevention seems to be the best medicine to treat environmental health problems.
However, it is also essential to ask what can be done with an individual who has already been
exposed. Few studies have reported on the relationship between pollutants and
immunomodulators. These results provide the first look at the molecular changes and responses
caused by a chemical with endocrine-disrupting action in marine species and identify targets
for future functional investigation.

Keywords: Pesticide, Immunostimulant, Mitochondria, Endoplasmic reticulum, Marine species.
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Migration of nemachelids to Iran: A case study of the genus Paraschistura

Prokofiev, 2009
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Abstract

The nemacheilid loaches of Iranian inland water include 47 species in six genera and among
them, the genus Paraschistura has 16 species. The members of this genus are poorly known
species distributing from the Tigris river drainage in east Turkey throughout Iran and Pakistan
to the Indus River and the Hari, Murghab and Helmand endorheic basins in Afghanistan, Iran,
Pakistan and Turkmenistan. In Iran, the members of this genus are found in the Hari, Bajestan,
Sistan, Lut, Mashkid, Jaz-Murian, Kerman-Naein, Hurmoz, Kol River, Moharloo, Persis, and
Tigris basins. Phylogenetic tree of the genus Paraschistura in Iran was reconstructed based on
CO1 gene sequences by opting 15 known species belonged to 38 populations. Then,
phylogeographical analysis was performed based on molecular tree, geographical coordinates
and vector based maps using GenGis software. The results showed that Iranian Parschistura
species are divided into two groups, viz. Kessler and Bampur. Those of Kessler group
distributed in two paths after entering Iran i.e. toward northeast and west showing sympatric
distribution along with speciation events; later, Bampur group were entered Iran from Indus
River drainage moving toward west occupying many rivers draining Oman Sea and further
moved toward Tigris—Euphrates River system via coastal distribution and Main canal of the
Tigris River that was flowing in the Persian Gulf Valley.

Keywords: Freshwater, Distribution, Paleogeography, Biogeography.
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An investigation of primordial germ cell development in embryo and larvae of

Huso huso

Mohammad Reza Gholi Sohrabit: Shirin Jamshidi2: Tooba Mirzapour=: Tooraj Sohrabi
Langaroudi?

1- Department of biology, Faculty of Science, University of Guilan, Rasht, Iran.
2- International Sturgeon Research Institute, Agricultural Research, Education and Extension
Organization, Guilan, Rasht, Iran.

Email: t.mirzapoor@guilan.ac.ir

Abstract

In sturgeons, Primordial Germ Cells originate from vegetal pole of the egg. They migrate
toward genital ridges during developmental stages and finally differentiate into gametes (the
only cells that transmit genetic information). In this study, in order to track PGCs from 1-4 cell
stage to formation of larvae of Huso huso and their migration to developing genital ridges,
fluorescein isothiocyanate-Dextran (FITC-Dextran) was injected to the vegetal pole of 1-4cell
stage beluga fertilized eggs. The locations of PGCs which were most intensely present were
determined by means of fluorescent microscopy. Therefore, the cells were isolated from these
sites in larvae during two stages before and after absorption of the yolk sac by enzymatic
digestion. The obtained cell suspensions were cultured for three weeks in L-15 and DMEM
medium. The identity of primordial germ cells was determined by immunocytochemistry.
Expression of Nanos and Vasa genes was measured during different days of culture by gPCR
method. To preserve PGCs for a long time, cryopreservation was operated by Dimethyl
Sulfoxide and Ethylene glycol. The results showed that the number and diameter of colonies
increased in the group following yolk sac absorbtion in both L-15 and DMEM media. The
chance of survival for the cells after thawing was significantly higher in the presence of DMSO
than EG. Given the long reproductive cycle and the long time it takes to reach sexual maturity,
this method can be used to transplant cultured PGCs into the gonad of species with a short
reproductive cycle.

Keywords: Primordial Germ Cell, Huso huso larvae, Cell Culture, Cryopreservation.
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Effect of ammonia acute toxicity on the behavior and gill tissue of Acipenser

ruthenus
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Abstract

The Present study was carried out to determine the acute effects of different concentrations of
ammonia on gill, liver and kidney in farmed juvenile Acipenser ruthenus. A total of 135 fish
were selected and exposed to 0, 25, 50 and 75 mg/L of NH3z in aquariums (volume 150 liters)
for 96 hours. According to the results, fish reacted to the entry of ammonia into the aquatic
environment by increasing the amount of ammonia, were stressed and swam fast. In treatment
with higher doses, the fish went to the sides of the aquarium after a few hours. While in the
low dose treatment, the fish were scattered in the aquarium. The fish reacted strongly to
external stimuli and tried to jump out of the water. Muscle contractions and spasms occurred
and eventually the fish fell to the side and the mouth and gill caps remained open due to severe
spasms. The skin of the fish was pale and covered with large amounts of mucus. Occasional
bleeding was observed on the skin. Fish mortality varied in different concentrations of
ammonia and increased with increasing ammonia concentration. Observed damage in gills of
exposed fish to different concentrations of NHz included adhesion of gill secondary filament,
clubbing of secondary filaments to, hyperplasia, cell necrosis, damage of the epithelium layer,
congestion and bleeding that intensified with increase in concentration and exposure time.
Considering the obtained results, non- ionized ammonia was toxic for Acipenser ruthenus and
must be controlled and monitored in water by proper nutrition and water management.

Keywords: Ammonia, Acute toxicity, Behavioral changes, Gill, Acipenser ruthenus.
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Interspecific gynogenesis induction in Siberian sturgeon, Acipenser baerii using

heterologous sperm
Mohammad Hassanzadeh Saber

Genetics & Biotechnology Department, International Sturgeon Research Institute, Iranian Fisheries
Science Research Institute, Agricultural Research Education and Extension Organization (AREEO),
Rasht, Iran.

Email: saber.merag@gmail.com

Abstract

Gynogenesis is a suitable technique for producing sturgeon female sex. The aim of this study
was to establish female sex in Siberian sturgeon (Acipenser baerii) using induction of
gynogenesis. The sperm of Persian sturgeon, Acipenser persicus was genetically inactivated
by UV radiation at a dose of 8514 J/m?2. The sperm were combined Siberian sturgeon oocytes
and in 2 °€ cold shock for 30 minutes, gynogenic progeny were created. Fertilization rate was
44.5% (control hybrid 62%) and hatching rate was 19.8% (control hybrid 40.5%). Purely
maternal heritability in gynogenetic progeny was confirmed using microsatellite markers.
Phenotypic markers in hybrids of female Siberian sturgeon and male Persian sturgeon showed
that the hybrids are intermediate between their parents. By achieving the biotechnique of sperm
production with inactivated DNA of Persian sturgeon, it is possible to prevent the risk of
extinction and protect other sturgeon by inducing gynogenesis.

Keywords: Siberian sturgeon (Acipenser baerii), Persian sturgeon (Acipenser persicus),
gynogenesis, Heterologous sperm.
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<l (Duplinsky, 1982) s > IS wus 4 (Levandusky and Cloud, 1988) 5 s (slg;95ke ys!

85 g0 «Solg i gl g 13550l G ) ooliiwl b (s Bl ;o 0ole i sl Bua b aslllas oy
Slaal 5l gl oole Sl johare @y ] S o5 Laim b Glnl (ploli oyl o535 (g5l b b SiSTges & (s
Sg QT ==

gy 9 Slgo

39y VIOF V2 Slpl calaws b 51 8L 50 oyl cdale ol 8L 0 Sl oo 5l p st 2d Lo #e olie &
Sl sl 51 (e VO Ll wle 5l i) (e FIVO (e 4 Lo p2 sl Galplis 090 caSee ) (s
Joe UV ¥l (s 0l 59 o i) oo (oo ) Boe g 2o (S UM LB L (o 5 315 5,0 047
Socs e ,8 slaxwl (CA-91786-Upland) IS ol UVP w5, s el gegil YOF oligS e Job L UVG-54
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598 2l L3l pe g5 ojlasl g eolitul o550 sla 55l g3 o5 51,85 Caign 5 SSb 5o obiiws ojleds o 35 sl>=Y o

GeneBank Sequenc
Locus Accession Repeat motif Primer sequence(5°-3") ed clone
No. size (bp)
1 AfuG-9 | AF529447 | (GATA)14(GA)2GATA(GA)2(GATA)6 F: CATAATGTAAAGCAAAAGT 152
R: ACCTGAAATGTATGTTATG
2 | AfuG-63 | AF529475 (AAAC)8 F: TCCTGGCTAGCGAACGAA 139
R: CTTTTAAATGGGGGACAGACTAT
3 Afu-68 u72739 (GATA)13 F: TTATTGGATGGTGTACCTAAAC 140
R: AGCCCAACACGACAATATC
4 | AfuG-122 | AF529503 (GATA)13 F: AACACGACAACAAACTTATTCA 175
R: TGTGTTTCTATGTCTGTCTGTCTA
5 | AfuG-195 | AF529548 (AAAC)7 F: ATTCCTCCAGCCGTATTATTA 165
R: AAGCAGTTAGTTTATGTGGTTGTG
AfUG.11o | AF529499 (GATA)12GACA(GATA)6 F: TATTGTTCCTTTATGGTTATG 260
6 R: TATTTCACTGTCTGTTGTATGTA

u...m u.\.QLMJ os)fl.:u—‘ M:LMSU5LQM 6LQ)LQ...> )O AW oolo wl,a)mld)a)b u...l.vlﬁetj)?u u‘).uo G...J)JJV.Q}
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Combating government crime in the territory of Iranian fish; Case study of Bio

GME plan in Anzali International Wetland

Jalaladdin Hassani
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Abstract

State crime is one of the achievements of British criminology and in the sense of the
government's dysfunction in carrying out its fundamental missions. This research, written by
descriptive-analytical method, seeks to answer the question of how to fight government crime
in the territory of Iranian fish sector. Despite the great importance of fish from food, economic,
cultural, historical and ... perspectives, its range is always the target of various crimes.
Therefore, the Iranian criminal justice system must implement appropriate strategies to curb it
in the light of using the new methods of fisheries education. Inadequate criminal assessment,
enforcement challenges, and disregard for scientific advances in fisheries are some of the
manifestations of government crime against fish. These crimes affect the bio-fish on the one
hand and the bio-citizens of Iran and the international community on the other. Therefore,
combating it should be firmly on the agenda of Iran's criminal justice system. Some of the
strategies to curb government crime in the fishery area are to modernize the legislative criminal
policy on it, to properly activate the structures of the criminal justice system against fisheries
offenses, to use the existing capacities in criminal diversion strategies, and to institutionalize
the crime prevention approach. Activism against state crime in the realm of fish has important
implications, such as demonstrating the importance of curbing state crime and the flourishing
of the various areas associated with fish. This study has found that Iran's criminal justice system
can show the world its various supportive capabilities in relation to many global environmental
values by curbing government crime in the area of fish.

Keywords: State crime, lIranian fish, Criminal protection, Environmental values, Anzali
Wetland
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