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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 scaweed has developed and modern taxonomy has been created. In the studied lake of the algae
are found cosmopolitan species in different arecas Most of the species listed here are of the plankton bacterial species
and some species are of benthos.
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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 ecastern 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 i1s about 2 months (February-March). The largest thickness of ice 1s 0.8 m
(in February). Melting ice-April-carly 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 scttlement. 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 c¢m is filtered by plankton grid number 76.
The collected material was fixed there in 4% solution of formalin and 96% ctanol [17-19]. During
harvesting, the algae type, color, colony, etc. p. signs are logged. 26 algac 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 algac samples collected from Lake Alakol,
analysis of algac obtained from the lake was investigated and modem systematic groups were iden-
tified. They are as follows:

I-division (Chlorophyta), 3-klass (Chlorophyceae, Trebouxiophyceae, Ulvophyceae), T-order’s
(Sphaeropleales, Trebouxiales, Oedogoniales, Chlamydomonadales, Cladophorales, Chlorellales,
Chlamydomonadales) |25, 26], 7-family (Botryococcaceae, Cladophoraceae, Chlorellaceae,
QOedogoniaceae, 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].
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Type of Alakol lake algae

Ne Name of species Ne Name of species

1 Ankistrodesmus spivalis (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 Him 11 Oedogonium obtruncatum Wittrock ex Him

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

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

6 Cladophora glomerata (Linnaeus) Kiitzing 14 Scenedesmus quadrispina Chodat

7 Coelastrum microporum Négeli 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 algacological 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 algac 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 gascous, salinity of the water, Ph-levels,
mineral composition, and biotic content.

A. K. Jl:xxuendexon
PMK «boranuka skoHE (PHTOHHTPOAY KITMS HHCTHTYTHD>, AnMarsl, Kazakcran

AJAKOJ KOJIHIH KACBLI (Chlorophyta) BATIBIPJIAPEIHEIH,
AJTYAHTYPJILITI ’KOHE OHEIH CHCTEMATHKACEL

Annortamus. KazakcraHna KenTereH epekiie KOPFayFa aublHFAH TAOWFW aiMaKTap Ke3[eCemi: MUTOMHHUKTED,
VITTHIK CasOakTap, KOPBIKTap, >ka0aifbl TaOUFH aiMakrap, TaOWFAT €CKePTKIMTEpi, OOTAHHKANBIK OaKTap MEMIIC-
KCTTiH OHOJIOTHAIIBIK OPTYPIILITIH CAKTay YINiH KypsurFaH. OCH canaixapabH KeOiHAC (PIOPHCT FaabIMaap TaMBIPIIBI
OCIMIIKTEpAl TYTCHACYTE KATBICHII, FRUIBIMH 3CPTTCYJICD KYPri3al. OCIMIIKTEPal 3ePTTCYTC YIKCH KBI3BIFYIIBLTBIK
Ooncama ma, opTYPIi TaOWFATTHI KOPFAy KayBIMIACTHIKTAPBIHAA OJAPABIH adyaH TYPILIriHe OaHTAaHBICTHI 3¢PT-
TEyJIEep, dcipece, cy 00BEKTiNEPiHiH (DIOpachH 3epTTey >KeTKUTKCI3. Cy OanabIpIapbIHBIH KYPAMBIH 3¢PTTCY TOMCH-
Ti AeHreHIe KajaeIm OThIp. JeTCHMEH ambroior FaaeiMaap Ka3akcTaHHBIH TYPII OHIPIACPIHIH SPEKIIC KOPFAIaThIH Ta-
Ouru ayMakTapbIHaa Oanapipiap (IropacsiH 3epTTEY KYMbBICTAPBIH KYprizai. OChIFaH ACHIHTI MaKatamMbI3aa Amakesn
KOJIHIH JUATOMAbI JKOHE KOKKACHUT OANIbIPIApBIHBIH ANy aHTYPILIri MEH CHCTEMATHKACBHIH >KapusiiaraH Ooua-
TeiHOBI3. By Makanaga asropnap 15 esenaep kenrin kyiarsiH (Ypskap, Karsiacy, Emenxyiica, blpraiitsr, JKamasTbl,
Kamanerkems, TacTeIT.0) Anakenm KemiHIH ambroQropacslHa alFaml peT MamiMerTep Oepiminm oTeip. TaObusm,
aHbIKTaIFaH Oamapipiap 1 OemimMre, 3 Kimacka,75 Karapra, 7 TYKBIMAACKA, 13 TyBICKa sKaTaTeiH 15 Typrepi MeH Typ
apamsIk (opMarapbl CKCHAITI AHBIKTATABL. AHBIKTAIFAH OAIBIPIAP TYPJICPiHIH OHONOTHIBIK CHIIATTAMACHI JKaca-
JIBIIN, 3AMAHAYH CHCTEMATHKACHI >KACATBIHIBL. 3CPTTEIYIN KOJNACH AHBIKTAIFAH OaIIbIPIapablH KOIIIiiri apTypi
Cy aliapIHAAPBIHAA KCHIHEH TapajfaH — KOCMOIIOJHT TYpiep Ooxbim caHamanbl. KepceTimn OTBIpFaH TYPIEpAiH
KO MIAHKTOHIBIK, A30aFaH TYPICPl OCHTOCTHIK TYPJICPIC sKATAIBI.

Tyiiin ce3aep: OanasIpiap, IVIAHKTOH, OCHTOC, CHCTEMATHKA, AJIAKe KeJli.
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BHOPA3HOOEBPA3HUS 3ENEHBIX (Chlorophyta) BOOPOCJIEM
O3EPA AJIAKOJIbL 1 EE CHCTEMATHKH

Annoramus. B Ka3zaxcrane cymecTByeT MHOTO 0CO00 OXpPAaHACMBIX MPHPOIHBIX TCPPHTOPHH: MHTOMHHKH,
HAIMOHAJIBHBIC TAPKH, 3AIIOBEIHAUKH, PAHOHBI JUKOH MPHUPOIBI, HAMITHHKH MPHPOIBL, OOTAHUUCCKHUE Ca/IbI, CO3AaH-
HBIC I COXPAHCHUSI OHOJIOTHMECKHX MHOTOOOpa3ue pacTeHWil. Bo MHOTHX M3 3THX 00IacTed y4cHBIC-(DIOPUCTHI
TIPOBEIH HAYIHBIC UCCIICAOBAHMS, CBSI3AHHBIC C MHBCHTAPU3AIMH COCY AMCTHIX PacTeHUH. HecMOTps Ha CyInecTBEH-
HBIC MHTEPECHI K M3YUCHHIO (DIIOPBI, HCCICAOBAHME MX PA3HOOOPA3HE B PA3MIUHBIX ITPHPOJOOXPAHHBIX COOOIIECT-
BaX SBIUICTCS HEIOCTAaTOYHBIM, OCOOCHHO (PIOpHI BOAOEMOB. BBOAOPOCTHN B BOJOEMAX OCTAFOTCS M3YUCHHBIMHU B
HE3HAUNTEJILHOM cTemeHn. TeM He MEHEe HEJABHO HAIIM CIICIMAHCTHI aJIbIOJIOTH IPOBEIHU HCCIEI0BAHUE (PIOPHI
BOJIOPOCIHEH B 0000 OXPAHACMBIX IIPHPOIHBIX TCPPUTOPIIX PANMUIHBIX peTHOHOB Kaszaxcrana. Panee Hamm Oblia
Oy OIMKOBAHA CHCTEMATHKA U BHAOBOC PA3HOOOPA3He JMATOMOBBIX W CHHE-3EJICHBIX BOAOPOCICH 03epa Anakons. B
CTaThC ABTOPHI BICPBHIC NMPHUBOIAIT JAHHBIC MO W3y4YeHHIO amsroduopsr 15 pek (Ypmxkap, KarsiHcy, OMenbKyiica,
blpraiirer, XKamautsl, KamanyTkens, TacTel H. T. [.) BTCKAKOIIHE B 03¢po Amakor. CuCOK 0OHAPY)KCHHBIX BHIOB
BOJIOPOCIEH BKIFOYACT: 15 BHIOB, pa3HOBUIHOCTEH M (POPMBI BOAOPOCTH, OTHOCAIIHECT K 13 pomam, 7 ceMEHCTBY,
7 mopsinkam, 3 knaccam u 1 oraery. CocTaBieH KOHCIIEKT W OHOJIOTHYECKOE OMHCAHUE OOHAPYKCHHBIX BHAOB BOIO-
pocrelt 1 mpoBeJcHAa COBPEMEHHAS CHCTEMATHKA. BONBIMMHCTBO BUIOB BOJOPOCICH, OOHAPY>KCHHBIC B HCCICIye-
MBIX 03€pax OTHOCATCS K KOCMOIIOIHTHBIM (popMaM, IIHPOKO PACTIPOCTPAHCHHBIM B PA3NUYHBIX THIIAX BOJOCMOB.
[Nomasmsromee 60TBIIMHCTBO OOHAPYKEHHBIX BHAOB OTHOCATCS K IUIAHKTOHHBIM, MAJIast YacTh BUIOB — OCHTOCHBIC.

KmodeBnie cj10Ba: BOAOPOCTH, INIAHKTOH, OCHTOC, CHCTCMATHKA, 03¢Pa AJTaKOIb.
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