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BIODIVERSITYOF GREEN (Chlorophyta) ALGAE
OF ALAKOL LAKE AND ITS SYSTEMATICS

Abstract. In Kazakhstan there are many specially protected natural territories: nurseries, national parks,
reserves, sanctuaries, wildlife areas, natural monuments, botanical gardens established for the preservation of
biological diversity of the state. In many of those areas the scientists-florists conducted scientific research related to
the inventory of vascular plants. Despite the substantial interest for the study of flora, the research into their diversity
in various nature communities are insufficient, especially the flora of water reservoirs. The algae of water reservoirs
remain studied to a small extent. Nevertheless recently we have conducted the study of algae flora in the specially
protected natural territories of various regions of Kazakhstan.Earlier we published systematics and species diversity
of diatoms and blue greenalgacof Lake Alakol.In the article, the authors provide research data’s for the first
timeinvestigate of the algal flora of Alakol lake, which flows through 15 rivers (The Urzhar, the Katynsu, the Emel-
kuisa, the Yrgaity, the Zhamanty, the Zhamanotkel, the Tastu etc.). The found seaweeds were divided into: 1-syste-
matic division, 3-clas, 7-orders, 7-families, 15-species and species belonging to 13-genures. Biodiversity of specially
established types of seaweed has developed and modern taxonomy has been created. In the studied lake of the algae
are found cosmopolitan species in different areas Most of the species listed here are of the plankton bacterial species
and some species are of benthos.

Key words: algae, plankton, benthos, systematics, lake Alakol.

Introduction. Lake Alakol is a saline drainage lake located on the Balkhash-Alakol lowland, which
is located on the border of the Almaty and East Kazakhstan regions, in the eastern part of the Balkhash-
Alakol Basin. More than 15 tributaries flow into the lake, of which the main are the rivers Urzhar,
Katynsu, Emelkysa, Ygrajty, Zhamanty, Zhamanotkel, Tasty. The area of the lake (with islands) is 2696
square kilometers. The volume of water is 58.56 cubic km. Length-104 km. Width-52 km. Average depth-
22 m. The greatest depth is 54 m. The length of the coastline is 348 km.Together with the lakes Sasykkol,
Uyaly, Zhalanashkol and others, smaller, forms the Alakol lake system.In the center of Alakol there are
islands: Ulken, Kishkeni Araltobe, Belkuduk, etc. The climate of the coast is sharply continental. A
complex wind regime is observed above the lake. The maximum wind speed over the northern parts of the
lake reaches 40-50 m/s, over the southeastern and central 50-60 m/s. The most active winds in the
autumn-winter period, when the wave height can be up to 2-2,5 m.

The duration of freeze-up is about 2 months (February-March). The largest thickness of ice is 0.8 m
(in February). Melting ice-April-early May. The water temperature reaches +7+ 15°C in late May.
Mineralization of water in the water varies from 1.2 to 11.6 g/l. The composition of water is chloride-
sodium and chloride-sulfate-sodium. In the waters of Lake Alakol, the high content of fluorine and
bromine. In 1994, the Parliament of Kazakhstan ratified the Convention on Biological Diversity, thus
affirming its desire to preserve the unique richness of nature. A real step towards the implementation of
these documents was the creation in 1998 of the Alakol State Reserve(http://almatyregion-tour.kz).In
2013-2015 we studied the algae flora of one of the barely studied high mountainous reservoir - the
Rakhmanovskoye lake in the Katon Karagay state National natural park of the East Kazakhstan oblast for
he purposes of identification of their species diversity. As a result of research the algae composition of the
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lake Rakhmanovskoye was determined in which there are 249 species, varieties and forms of algae
referred to four types 10 phyla, 25 orders, 45 families and 71 genera. Cyanoprokaryota-14, Chlorophyta-
63, Bacillariophyta -1 7 1 , Charopyta — 1 [1-3].

The Lake Markakol is a large water reservoir of Altay located in the mountainous gap (at the altitude
of 1500 m above the sea level) in the territory of Markakol state natural reserve. The Markakol hollow is
surrounded by the mountain peaks of Kurchumskiy and Azutau. As a result of algae related research in
Markakol lake there were discovered 129 types of algae, referred to 3 orders: Bacillariophyta - 85,
Chlorophvta -41, Cyanoprokaryota - 3. The basis of algae flora of Markakol lake create the diatomic algae
(Bacillariophyta) represented by 85 species from 28 genera, 18 families, 12 orders and 3 phyla [4-9]. In
2013 we conducted algae research from rivers of Zhongar Alatau of Almaty region. As a result of
processing algae samples in 2013 for Baskan river in the Zhongar Alatau of the State national natural park
of the Almaty region there were discovered 37 species and types of algae referred to 3 orders: diatomic -
32, the green ones -3 and blue-green ones - 2. The basis of Baskan river is created by diatomic algae
(Bacillariophyta), represented by 32 speices from 11 genuses, 7 families, 6 orders and 2 phyla. The
genuses of Navicula (9), Cymbella (4), Gomphonema (4), Synedra (3), Fragilaria (3) are characterized as
being most abundant in genuses [10-13].The Big Chubachye Lake is the largest of the lakes of the State
National Natural Park “Burabay” in the North of Kazakhstan. The average depth of the lake is 11.1 m, the
maximal 33.3 m. At the lake there is a number of small islands. The lake is drain free. The water is used
for the purposes for drinking potable water, for water supply for cattle and for various economic needs of
Burab settlement. As a result of processing of collected samples of alg from the considered drain water
reservoir in 2012-20 there were discovered 146 species and types of alg from diatomic division -
117 species, the green ones 11, the blue-green ones - 10; euglena - 2; dinophyta charophyta algae -
3 species [14-16].

Material and methods. The material of this article is elected 2015-2017. During the summer
expedition time a species was collected from different points of the Alakol lake.Along the collection of
algae, meteorological conditions of the water, air and water temperature were determined. The water
depth is determined by the Sekki disk, water ph- universal indicator paper. The water temperature showed
the sample at 22°C, and the water was Ph-7.5.In the course of the work, commonly known classical
methods of hydrobotanics and algae were used (Jiyenbekov et al.). To determined of phytoplankton
samples is a specific examination by M. Gollerbach and B. N. Polyansky, also by the method of
N. P. Masiuk and others use Apshtain netting with diameter 45 cm is filtered by plankton grid number 76.
The collected material was fixed there in 4% solution of formalin and 96% etanol [17-19]. During
harvesting, the algae type, color, colony, etc. p. signs are logged. 26 algae samples from plankton, peri-
phyton, and benthos were collected from the lake. Diatomic algae preparations are investigated by
heating. Formalin-treated material is coated with glass and heated in the electric cooker. Organic cleaning
of algae piglets is carried out by firing in strong acids [20-24].

In the identification of species, light microscope MBI-3 and binoculars were produced using a
computer program with the binoculars Motic BA 400 microscope, and the size of the cells was obtained
by using an ocular micrometer.

Results and discussion. As a result of processing algaec samples collected from Lake Alakol,
analysis of algae obtained from the lake was investigated and modern systematic groups were iden-
tified. They are as follows:

1-division (Chlorophyta), 3-klass (Chlorophyceae, Trebouxiophyceae, Ulvophyceae), 7—order’s
(Sphaeropleales, Trebouxiales, QOedogoniales, Chlamydomonadales, Cladophorales, Chlorellales,
Chlamydomonadales) [25, 26], 7-family (Botryococcaceae, Cladophoraceae, Chlorellaceae,
Oedogoniaceae, Selenastraceae, Scenedesmaceae, Sphaerocystidaceae), 13 genus (Ankistrodesmus,
Botryococcus, Bulbochaete, Chlorococcum, Cladophora, Coelastrum, Scenedesmus, Geminella,
Messastrum, Oedogonium, Raphidocelis, Scenedesmus, Planctococcus)the species belong to interdis-
ciplinary forms with the following [27, 28], 15 - species (Anagnostidis, 2001: 359-375; Berg, 1987: 97-
103; Bourrelly, 1966: 551; Bruno, 1994: 369-373; Carmichael, 1990: 87-106; Edwards, 1992: 1165-1175;
Gibson, 1982: 463-489; Gromov, 2000: 79) [29, 30].




ISSN 2224-5308 Series of biological and medical. 4. 2019

Type of Alakol lake algae

Ne Name of species Ne Name of species

1 Ankistrodesmus spiralis (W.B.Turner) Lem. 9 Geminella ellipsoidea (Prescott) G.M.Smith

2 Botryococcus braunii Kiitzing 10 Messastrum gracile (Rein.) T.S.Gar. in T.S.Gar. et al.
3 Bulbochaete intermedia De Bary ex Hirn 11 Oedogonium obtruncatum Wittrock ex Hirn

4 Bulbochaete nana Wittrock ex Hirn 12 Raphidocelis subcapitata (Korshikov) Nygaard.

5 Chlorococcum infusionum (Schrank) Meneghini 13 Scenedesmus armatus (Chodat) Chodat

6 Cladophora glomerata (Linnaeus) Kiitzing 14 Scenedesmus quadrispina Chodat

7 Coelastrum microporum Niégeli in A.Braun 15 Volvox aureus Ehrenberg

8 Desmodesmus tropicus (W.B.Crow) E.Hegewald

Conclusion. Discussing the results, many water reservoirs, alga flora of river lakes in our country
have been studied, including the Caspian Sea, Syrdarya, Ili, Baskan and Sarkand, Shar and Kokpekty
rivers and algal flora and algal biological diversity of the Alakol lake were not investigated by the
country's algal specialists. One of the main objectives of the UN Conference on Biodiversity Conser-
vation, adopted in 1992 in Rio de Janeiro is to preserve biodiversity in the environment and prevent the
disappearance of species. The algal diversity of the lake is the basis for this goal. The Kazakh Fisheries
Research Institute and the Zoology Research Institute have not studied of Alakol Lake Algapholics by
hydrobiotes and ichthyofauna.

During our special algaeological investigations, several times this scientific expedition was built.
Algae samples from the northern, southern and south-western parts of the lake were removed and the
second part was mixed with 4% solution of formalin and 96% solution of ethanol. A microscopic analysis
was carried out to determine the types obtained in the laboratory and the study revealed the varieties of
diatomaceous algae and its modern taxonomy.Moreover, we have seen in the study that the Alcohol
content of some parts of Lake Alacol Lake is very rich. But in recent years, it can be seen that anthro-
pogenic impact on the stability of lake ecosystems and biodiversity linked to the transformation of the
lake into a tourist destination. In this article, the authors regulate the stability of the lake water biota,
which is the wealth of algaflora. Consequently, it saves the gaseous, salinity of the water, Ph-levels,
mineral composition, and biotic content.

A. K. [I:kuendexonB
PMK «boTaHuka »oHe PUTOMHTPOLYKINS HHCTUTYTB, AnMaTsl, Kazakcran

AJIAKOJI KOJITHIH, ’KACBLJ (Chlorophyta) BAJIABIPJIAPBIHBIH
AJIYAHTYPJIUIIT'T ’KOHE OHbIH CUCTEMATHUKACBI

Annotanus. Kasakcranga KenTereH epekile Koprayra ajblHFaH TaOWFH ailMaKTap Ke3jeceni: TMTOMHHKTED,
VITTHIK casibaKTap, KOpBIKTap, *adaibl Tabury aitmMakrap, TaOMFaT ecKepTKilTepi, OOTaHUKAJIBIK OaKTap Memiie-
KETTIH OMOJIOTHSIBIK OPTYPIILIITiH CaKTay YIIiH KypeutraH. OChI cananapablH KeOiHae GIoprcT FaapIMaap TaMbIPIIbI
OCIMIIKTEP/Ii TYTCHACYTe KATBICHII, FRUIBIMH 3€pTTEYJICp XKYPTi3ai. OCIMIIKTEPIi 3epTTeyre YIKSH KbI3BIFYIIBIIBIK
OoJyicama ;a, opTYpJi TaOWUFATTHI KOpFay KaybIMIACTBHIKTApPBIHIA OJIAPMABIH alyaH TYPJIUIIriHe OailaHbICTHI 3epT-
TeyIep, acipece, cy 00beKTLIepiHiH (ropackH 3epTTey KeTKutikci3. Cy OanmpIpinapblHBIH KypaMbIH 3epTTEy TOMEH-
ri aeHreiine Kanbin oTeIp. JlereHMeH anbroiior ranbiMaap KasakcTaHHBIH TYpIIi ©HIpJIepiHiH epeKIle KOPFaIaThiH Ta-
Oury aymakTapbiHaa Oanasipiaap GpaopacsiH 3epTTey )KYMbICTapbiH XKYpri3ai. OckiFaH JeiliHri MaKaiambI3ia Ajake
KOJIHIH JHAaTOMbI JKOHE KOK)KaChUl Oal/IbIPJIapbIHbIH alyaHTYPJILIrT MEH CHCTEeMaTHKACBhIH JKapusularaH Ooa-
ThIHOBI3. Byt Makanana asropiap 15 e3ennep kenin kyitarsin (Ypixap, Karsiacy, Emenkyiica, blpraiitel, XKamaHTbl,
Kamanetkenb, TacTbiT.0) Ajnakes KexiHiH anbrodiiopachlHa anfanr peT Malimertep Oepiyin oTeip. TaObuibm,
aHbpIKTa]IFaH Oanpipiap 1 Gemimre, 3 kiacka,75 Karapra, 7 TYKbIMAAcKa, 13 TybICKa jKaTaThlH 15 Typiiepi MeH Typ
apanblK (hopManapbl eKeHJIT1 aHbIKTAIABl. AHBIKTAIFaH OalAbIpiiap TYpIIEpiHiH OMOJIOTHSIIBIK CHUITATTaMachl Xkaca-
JIBIT, 3aMaHayn CHCTEMAaTHKAChl JKacaJbIHJIbl. 3epTTENyI KOJJIeH aHBIKTaJIFaH OaAbIpJIapAbIH KOIIIUIri apTypil
Cy aiipIHAAphIHAA KEHIHEH TapairaH — KOCMOIIOJIMT Typsep Ooubin caHanaabl. Kepcerinin OThIpraH TypliepaiH
KOIIIIUIIr TUTAHKTOHABIK, a3/laFaH Typiepi OCHTOCTBIK TypJIepre KaTapbl.

Tyiiin ce3aep: Oanapipiap, IIAHKTOH, OEHTOC, CHCTEMAaTHKa, AJTaKeI KoJIi.
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A. K. I’'xuenoexon
PI'TI «MHCTHTYT OOTAaHUKY U GUTOMHTPOAYKINI», AnMathl, Kazaxcran

BUOPA3HOOBPA3US 3EJEHBIX (Chlorophyta) BOJOPOCJIEN
O3EPA AJTAKOJIb U EE CUCTEMATHUKH

Annoranusi. B Kazaxcrane cymiectByeT MHOro 0co00 OXpaHSIEMBIX MPUPOIHBIX TEPPUTOPHH: IMUTOMHHKH,
HallMOHAJIbHBIC IMMapKU, 3alIOBEAHUKHU, paﬁOHbI JII/IKOﬁ pUupoabl, MaMATHUKU ITPUPOLIL, 6OTaHI/l‘leCKI/Ie caabl, CO3aaH-
HBIE JUIsSl COXPAaHEHUs! OMOJIOTMYECKHX MHOrooOpasue pacTeHuid. Bo MHOrMX U3 3THX obnacTell yueHble-(hIOpUCTHI
NIPOBEJIHM HAYYHBIE UCCIIEOBAHMS, CBSI3aHHbIE C MHBEHTapU3alMi COCYANCTHIX pacTeHuidl. HecMoTps Ha cylecTBeH-
HBIE MHTEPECH K M3YyUCHHIO (IJIOPHI, UCCIENOBAaHNE UX Pa3HOOOpasne B PazIMYHBIX MPHUPOTOOXPAHHBIX COOOIIECT-
BaX SIBIISICTCS HEJOCTATOYHBIM, OCOOCHHO (HJIOphI BOAOEMOB. BBOJOpPOCIM B BOIOEMAax OCTAOTCS M3yYCHHBIMH B
HEe3HAYHUTENbHOM crerneHn. TeM He MeHee HEIaBHO HAIU CIEIUAIMCThI albrOJIOTH MPOBEIU HCCIeN0BaHUE (IOPBI
BOJIOPOCIIEH B 0CO00 OXpaHSEMbIX MPUPOAHBIX TEPPUTOPHUSIX PA3TUUHBIX pernoHOB Ka3zaxcrana. Panee Hamu ObLia
oryOJIMKOBaHa CUCTEMATHKA U BUJIOBOE pa3HOOOpa3ue IMaTOMOBBIX U CHHE-3eJIeHbIX BOJOpOCIiei o3epa Aakoib. B
CTaThe aBTOPHI BIEPBbIC NMPHUBOMAT JaHHbIE MO M3y4deHUto anbroduopsr 15 pek (Ypmxap, Karsincy, DMenbkyiica,
blpraiiter, )Kamantsl, XXamanytkens, TacTel u. T. 1.) BTekamomue B o3epo Anakos. Cimcok oOHapyKeHHBIX BHIOB
BOJIOPOCIICH BKIFOYAET: 15 BUIIOB, Pa3HOBUAHOCTEH U (hOPMBI BOJOPOCIH, OTHOCSIIKECS K 13 pomam, 7 ceMeicTBy,
7 nopsakam, 3 kiaaccam U 1 otneny. CocraBiieH KOHCIIEKT U OMOJIOrMYECcKOe ONHCaHue OOHAPYKEHHBIX BUIOB BOJIO-
pocieil u nmpoBeJieHa COBPEMEHHAsl CHCTEMaTHKa. BOoJBIIMHCTBO BHIOB BOJOPOCIEH, OOHApY)KEHHBIE B HCCIEIye-
MBIX 03€pax OTHOCATCSI K KOCMOIIOJMTHBIM (popMaM, IIUPOKO PacIpOCTPaHEHHBIM B Pa3IMYHBIX THIIAX BOJOEMOB.
[MTonasnsromiee OOIBIIMHCTBO OOHAPYKEHHBIX BUIOB OTHOCSTCS K IUTAHKTOHHBIM, MaJasi 4acTh BUJOB — OCHTOCHBIE.

KJ1oueBble ¢j10Ba: BOAOPOCIIH, IUTAHKTOH, OSHTOC, CUCTEMATHKa, 03epa AJIaKoJIb.

Information about author:

Jiyenbekov Aibek Kaplanbekovich, PhD doctoral student of the Faculty of Biology and Biotechnology
of the al-Faraby Kazakh national university, Almaty, Kazakhstan; zh-ai-bek@mail.ru; https://orcid.org/0000-0003-
1548-926X

REFERENCES

[1] http://almatyregion-tour.kz

[2] Nurashov S., Jiyenbekov A., Sametova E. Biodiversity of blue-green (cyanophyta) algae of Alakol lake and its
systematics / News of the National academy of sciences of the Republic of Kazakhstan. Series of biological and medical. 2019.
Vol. 2, N 332 (2019). P. 74-79. https://doi.org/10.32014/2019.2519-1629.23

[3] Jiyenbekov A.K., Bigaliev A.B., Nurashov S. B., Sametova E.S. Biodiversity of diatoms algae of Alakol lake and its
systematics // News of National academy of sciences of the Republic of Kazakhstan. Series Biological and Medical. N 4(328).
P.97-103.

[4] Abudrahmanov O. Tomengy satydagy osimdikter sistematikasy. Almaty, 1972. P. 108-110.

[5] Nurashov S.B., Sametova E.S., Dzhienbekov A.K. Floristicheskij sostav vodoroslej reki kopaly // «Izuchenie, sohrane-
nie i racional'noe ispol'zovanie rastitel'nogo mira Evrazii» Mezhdunarodnaja nauchnaja konferencija. Alamty, 2017. P. 209-212.

[6] Abiev S.A., Nurashov S.B., Sametova E.S. Vidovoe raznoobrazija vodoroslej vodoemov Kokshetau-Borovskih ozernyh
sistem // Vestnik Oshskogo gosudarstvennogo universiteta, 2014. P. 13-15.

[7] http://algaebase.org

[8] Dzhienbekov A.K., Nurashov S.B., Sametova Je.S. Vodorosli reki Baskan Zhongar — Alatauskogo Nacional'nogo Parka
// Materialy I1I(V) Vserossijskoj molodezhnoj konferencii s uchastiem inostrannyh uchennyh. Rossija 2014. P 57-58.

[9] Nurashov S.B., Sametova Je.S., Dzhienbekov A.K. Vodorosli gornyh vodotokov Karatauskogo zapovednika // Vestnik.
Serija jekologicheskaja. Almaty 2015. 1/2 (43), 550. P. 554.

[10] Nurashov S.B., Sametova Je.S., Dzhienbekov A.K. Flora vodoroslej reki Kakpatas // «Izuchenie, sohranenie i racio-
nal'noe ispol'zovanie rastitel'nogo mira Evrazii» Mezhdunarodnaja nauchnaja konferencija. Alamty, 2017. P. 205-208.

[11] Beljakova R.N., Voloshko L.N., Gavrilova O.V i dr. Vodorosli, vyzyvajushhie «cvetenie» vodoemov Severo-zapada
Rosii. M., 2006. Pp. 144-145, 178-179, 184-185.

[12] Masjuk N.P., Kondrat'eva N.V., Vasser S.P. Vodorosli: Spravochnik. Kiev, 1989. P. 608.

[13] Gollerbah M.M., Kosinskaja E.K., Poljanskij V.I. Opredelitel' presnovodnyh vodoroslej SSSR. Vyp. 2. M., 1953.
P. 85-114.




ISSN 2224-5308 Series of biological and medical. 4. 2019

[14] Kiselev I.A., Zinova A.D., Kursanov L.I. Opredelitel' nizshih rastenij. M., 1953. Vol. 2. P. 226-232.

[15] Kozenko Je.P. Vodorosli nekotoryh pojmennyh ozer nizovij r. Ili // Botan. materialy gerbarija In-ta botaniki AN
Kaz.SSR. 1966. Vyp. 4. P. 92-107.

[15] Obuhova V.M. Novye sine-zelenye vodorosli iz Kazahskoj SSR // Botanicheskie materialy gerbarija Instituta Botaniki
Akademii nauk KazSSR. Alma-Ata, 1965. Vyp. 3. P. 65-73.

[17] Anisimova O.V., Gololobova M.A. Kratkij opredelitel' rodov vodoroslej. M., 2006. P. 60-64.

[18] Nurashov S., Sametova E., Jiyenbekov A. Conditions and prospects of the study of algae flora of the water reservoirs
of specially protected natural territories of Kazakhstan // Conservation and sustainable use of gene pool of plant world in Eurasia
at the present stage. International Scientefic conference within “Day of Kazakhstan” EXPO — 2016, September 3, Antalya,
Turkey. P. 87-90.

[19] Nurashov S.B., Sametova E.S. Algae Flora o f the Lake o f Markakol (The Kazakhstani Altay) // Materials o f the
Republican Conference Dedicated to the 80th Anniversary o f the Honorary Scientist o f the Republic of Kazakhstan, professor,
Uktam Pratov: “Biological Diversity, Preservation and Rational Use o f Genetic Pool o f Plants and Animals”. Tashkent, 2014.
P.51-52.

[20] Nurashov S.B., Sametova E.S., Abiyev S.A. Diatomic Algae of the Big Chebachye Lake // XIV International Aca-
demic Conference of Diatomologists “Diatomic algae: successes, problem matters and research prospects, dedicated to 160th an-
niversary from the Merezhkovskys day of birth. MSU Bulletin. Contemporary’ algology matters. Zvenigorod, 2015. P. 109-112.

[21] Nurashov S.B., Sametova E.S., Alga species diversity o f the Natural Park “Borovoye’’ // Am erican Journal o f Envi-
ronmental Protection. 2015. Vol. 4, Issue 3. P. 78-81.

[22] Nurashov S.B., Sametova E.S., Abiyev S.A. Algae of Waterreservoirs and Water Torrents o f [le-Alatau National Park
// The Works o f Ile-Alatau National Park. Almaty, 2015. Issue 1 . P. 73-93; Nurashov S.B., Sametova E.S. Analysis o f Species
Composition o f Diatomic Algae o f Kazakhstan // Thesis o f the Report o f the 4th International Conference “Advances in
modern phycology”. Kiev, 2012. P. 216-217.

[23] Nurashov S.B., Sametova E. S. Analysis o f the Charophytes o f Kazakhstan // Thesis o f the 4th International
Conference report “Advances in modern phycology”. Kiev, 2012. P. 217-218.

[24] Anagnostidis K. Nomenclatural changes in cyanoprokaryotic order Oscillatoriales. Praha, 2001. P. 359-375.

[25] Berg K., Carmichael W.W., Sculberg O.M., Benestad C., Underdal B. Investigation of a toxic water-bloom of
Microcystis aeruginosa (Cyanobacteria) in lake Akersvatn. Norway, 1987. P. 97-103.

[26] Bourrelly P. Initiation ala systematique. Vol. 1: Les Algues Vertes // Les algues d ’eau douce. Paris, 1966. Vol. 1.
P.511.

[27] Palamar'-Mordvintseva G.M. Opredelitel' presnovodnykh vodorosley SSSR. Vyp. 11(2). Zelenyye vodorosli. L., 1982.
P.314-316.

[28] Dedusenko-Shchegoleva N.T., Matviyenko A.M., Shkorbatov L.A. Opredelitel' presnovodnykh vodorosley SSSR.
Vyp. 8. Zelenyye vodorosli. M.; L., 1959. P. 44-48.

[29] Kursanov L.I., Zabelina M.M., Meyyer K.I., Roll Ya.V., Neshinskaya N.I. Opredelitel' nizshikh rasteniy. Vol. I.
M., 1953. Pp. 211-212, 239-253.

[30] Belyakova R.N., Voloshko L.N., Gavrilova O.V., Gogorev R.M., Makarova 1.V., Okolodkov Yu.B., Rundina L.A.
Vodorsli vyzyvayushchiye «tsveteniye» vodoyemov Severo-zapada Rossii. M., 2006. P. 241-243.




News of the National Academy of Sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy),
that it is not under consideration for publication elsewhere, that its publication is approved by all authors
and tacitly or explicitly by the responsible authorities where the work was carried out, and that, if
accepted, it will not be published elsewhere in the same form, in English or in any other language,
including electronically without the written consent of the copyright-holder. In particular, translations
into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by the
Cross Check originality detection service http:/www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaTby IJ1s MyONIHUKAIMK B )KypHaIe CMOTPETh Ha caiTe:

www:nauka-nanrk.kz
ISSN 2518-1629 (Online), ISSN 2224-5308 (Print)

http://biological-medical.kz/index.php/en/

Penaxrop M. C. Axmemosa, T. M. Anenoues, /[. C. Anenos
Bepctka Ha xommsrotepe /. H. Kankabexosoii

INoanucano B nevats 26.07.2019.
dopmar 60x881/8. bymara odcernas. [Teuars — puzorpad.
4,2 n.1. Tupax 300. 3axas 4.

Hayuonanvnas akademus nayk PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



