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ABSTRACT. This paper presents data on lake sediments that were selected from 5 lakes in Mongolia
(10 points); the lakes are located at different absolute elevations above sea level. The purpose of this
work is to study diatoms from surface bottom sediments (0-2 cm). In addition, the morphometric and
physicochemical characteristics of the water in these lakes were studied. The water of the studied lakes
was mainly ultra-fresh (40% of the lakes), the remaining 60% had fresh, slightly fresh and salt water
(20% each). Such morphometric parameters as the area of the water surface, the length and width of
the lake, the average width, the maximum depth and others were studied. As a result of studying the
composition of diatoms, 111 species were identified that belong to 3 classes of Bacillariophyta. In terms
of the number of species discovered, Lake Boon-Tsagan-Nuur turned out to be the richest. 10 species are
classified as dominants, among them Staurosira venter can be distinguished; among the common species,
Pseudostaurosira brevistriata stands out, which is dominant and subdominant in 5 samples; Stephanocyclus
meneghinianus, Lindavia radiosa - dominants and subdominants in 4 samples. The diatom flora of the
studied reservoirs shows that bottom forms predominate in the lakes.
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1. Introduction of algae, of which the greatest taxonomic diversity is

the diatom division (Bacillariophyta). One of the large-
scale works is the research of Metzeltin et al. (2009).
They studied mainly in the Khentei region and covered

Thanks to its unique physical and geographical
position, the landscapes of Mongolia are very diverse

and unique. Here you can see high mountains covered
with ice, large freshwater and saltwater lakes, spacious
plains, deserts and large rivers (Orkhonselenge et al.,
2022). Therefore, this area is of great interest for study-
ing biodiversity and natural conditions.

Not many studies have been devoted to the study
of bottom sediments in Mongolia, so the use of paleo-
limnological methods such as diatom analysis allows us
to understand how lake ecosystems developed in the
past, therefore, the study of the modern composition of
diatoms serves as the basis for reconstructing the paleo-
limnological conditions of lakes.

Research on diatoms in Mongolian lakes dates
back to the 20th century (Dorofeyuk and Tsetsegmaa,
2002). The book by N.I. Dorofeyuk and D. Tsetsegmaa
(2002) fully describes the taxonomy of the algal flora
of Mongolia. They recorded 1574 species and varieties
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approximately 615 taxa, 65 taxa (64 from Mongolia)
described as new to science.

2. Materials and methods

The materials for this work were collected as
part of the «PaleoAltai» expedition in the lakes of the
Mongolian Altai. The object of our study is the diatoms
of 5 lakes located in the western and southern parts of
Mongolia, mainly in mountainous areas (Fig. 1).

The height above sea level varies from 1310
(Boon-Tsagan-Nuur) to 2670 m Lake Khuiten-Nuur. The
main features of the climate of Mongolia boil down to
the following: sharp continentality, changes in the cli-
matic regime within a small area as a result of changes
in orographic and hypsometric conditions, significant
dry air and low amounts of precipitation, cold and long
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winters (Murzaev, 1952).

Technical processing of samples and preparation
of permanent preparations for diatom analysis were car-
ried out according to standard methods (Diatom anal-
ysis, 1949; Davydova, 1985; Pestryakova, 2016, etc.).
When identifying diatoms, both domestic and foreign
systematic and floristic reports were used (Krammer,
1986; Barinova et al., 2006; Genkal, 2013, etc.).

3. Results and discussion

In terms of water surface area, most of the stud-
ied lakes are small (from 4,14 km? Tigil-Nuur to 4,18
km?2 Tuvshin-Nuur). The maximum depth ranges from
0,5 m (Tuvshin-Nuur) to 16 m (Boon-Tsagan-Nuur). In
terms of percentage, most lakes belong to reservoirs
with average depth (60%). The studied water bodies
are fresh in terms of the degree of mineralization (up
to 1000 mg/l). The exception is Lake Boon-Tsagan-
Nuur with a salinity of 9015,4 mg/1 or has brackish
water. In terms of hydrogen index (pH), the indicators
vary from 8,4 to 9,5, all lakes have an alkaline envi-
ronment, except for Lake Tigil-Nuur, where the water
has a slightly alkaline environment. The hardness of
lake water varies widely from “very soft” to “very hard”
waters (Boon-Tsagan-Nuur-5 and Tuvshin-Nuur).

In the taxonomic composition, the families
Naviculaceae, Bacillariaceae, Staurosiraceae, which
include 4 genera each, are distinguished by the most
numerous generic saturation. The list of genera with
the greatest diversity includes the genus Navicula (9
species). In terms of the number of recorded species,
Lake Boon-Tsagan-Nuur turned out to be the richest
(4 points), including 62 species, with Khuiten-Nuur in
second place - 37. 10 species are classified as domi-
nants (abundance in the flora more than 10%); high-
light Staurosira venter, which is dominant in 6 samples
out of 10, reaching 86,6% in the flora of Tal-Nuur-3.
Also among the mass species, we highlight the species
Pseudostaurosira brevistriata, which is dominant and
subdominant in 5 samples, reaching 14,4% of the flora
in Lake Boon-Tsagan-Nuur-2, Stephanocyclus meneghin-
ianus, Lindavia radiosa - dominants and subdominants
in 4 samples. The concentration of diatom valves, cal-
culated in one gram of sediment in the studied lakes,
ranged from 0,2 (Boon-Tsagan-Nuur-2) to 148,9 mil-
lion/g (Tal-Nuur-3). High concentrations of valves were
noted in lakes Tigil-Nuur, Tal-Nuur, Khuiten-Nuur; in
all lakes, the concentration of valves was influenced by
the number of Staurosira venter, the amount of which
in the noted lakes reaches 87% of the total number of
valves. The diatom flora of the studied reservoirs shows
that bottom forms predominate in the lakes (59%). In
relation to salinity, most species are indifferent, typ-
ically freshwater (55%). In relation to the hydrogen
index (pH) there are diatoms for 82.2% of the flora
with a predominance of alkaliphiles (47.7%). In terms
of preference for temperature conditions, the number
of species in the flora was dominated almost equally
by cosmopolitan and boreal species, 44.1 and 36%,
respectively.
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Fig.1. Orography scheme of the Altai mountain system
according to Bulanov (2005) and the location of lakes in the
Mongolian Altai

4. Conclusions

The research results allow us to draw the follow-
ing generalizations and conclusions:

The diatom flora of the studied lakes, which
represent an important group of environmental indica-
tors, includes 111 species, most of the taxa are repre-
sented by the class Bacillariophyceae; In the taxonomic
composition, the families Naviculaceae, Bacillariaceae,
Staurosiraceae are distinguished by the most numerous
generic saturation; In terms of the number of recorded
species, Lake Boon-Tsagan-Nuur turned out to be the
richest; 10 species are classified as dominants, among
them Staurosira venter; Among the common species,
Pseudostaurosira brevistriata, Stephanocyclus menegh-
inianus, and Lindavia radiosa stand out. The diatom
flora of the studied reservoirs shows that bottom forms
predominate in the lakes; In relation to salinity, most
species are indifferent, typically freshwater; In relation
to the pH value, alkaliphiles predominate; In terms of
preference for temperature conditions, the number of
species in the flora was dominated almost equally by
cosmopolitan and boreal species.
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AHHOTALIUA. B HacTosmeil paboTe IpuBeJeHbl JaHHBIE 10 03€PHBIM OTJIOXEHUAM, KOTOpble ObLIN
oToOpaHsI 13 5 03ep MoHrosnu (10 Touek), o3epa paclojaranTcsa Ha pa3jInYHbBIX aOCOJIIOTHRIX OTMeT-
Kax HaJ ypoBHeM Mops. Llespio JaHHOUI paboOTHl ABJAETCA M3y4deHUe ANAaTOMOBBIX BOAOPOCIIEN 13
IIOBEPXHOCTHBIX JOHHBIX O0Tj0XeHu (0-2 cm). [Tomumo 3Toro, 61N HM3ydeHB MOpdoMeTpuiecKue 1
$u3uKo-XxMMUYeCcKHe XapaKTepUCTHUKY BOAB! JaHHBIX 03ep. Bosa uccienyemMelx o3ep, B OCHOBHOM, YJIb-
TpanpecHas (40% o3ep), octanbHbie 60 % MMesu NMpecHy, cIabonpecHy 1 cojieHyio BoAy (mo 20%
COOTBETCTBEHHO). bpuin ncciiefoBaHbl Takue MopdoMeTpuiecKre mapaMeTphl Kak IJIOmaab BOJHOIO
3epKajia, [AJIMHA U HIMpHHA 03epa, CpelH:AA IMMpUHA, MakcHMasbHasA IiIyouHa u fgpyrue. B pesyJib-
TaTe M3y4YeHUs cOoCTaBa AUATOMOBBIX BOAOpOCJel ObLIO BbiABIEHO 111 BHAOB, KOTOPBIE OTHOCATCA K
3 kiaccam Bacillariophyta. Tlo xonmvecTBy OOHapyXEHHBIX BUAOB Harbojiee GOraTeIM OKa3ajcs 03epo
Boon-llaran-Hyyp. K unciy JoMHUHAHTOB OTHeceHHl 10 BUAOB, Cpeay HUX MOXHO BBIAEJIUTH Staurosira
venter, cpeyl MacCOBBIX BUIOB BhIAEJSIOTCA Pseudostaurosira brevistriata, KOTOpBIN ABJISETCS OMUHA-
TOM U cyOgoMHHaHTOM B 5 mpobax, Stephanocyclus meneghinianus, Lindavia radiosa — JOMUHAHTH U
cyOoMUHAHTH B 4 npob6ax. J[matroMoBas (iopa HUCCIeJOBaHHBIX BOOOEMOB IIOKA3bIBAET, YTO B 03epax
npeo0JagaloT JOHHBIE (DOPMBEI.

Kitioueasie cstoda: IOHHBIE OTJIOKEHUA, TUAaTOMOBEIE BOAOpOCIH, MoHrouus, 03€epo, }ll/IaTOMOBHﬁ aHaJIn3
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HOCTHBIX JIOHHBIX OTJIOXeHuil o3ep Monronuu // Limnology and Freshwater Biology. 2024. - No 4. - C. 528-533.
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1. BBeAeH"e TEJIbHO, N3y4Y€HNE€ COBPEMEHHOI'O COCTaBa AAaTOMOBBIX

BOJlOpoOCJIell BbICTynaer 0a3oi [Jid PeKOHCTPYKLUU
[1aJIe0JIMMHOJIOTMYeCKUX YCIJIOBUH 03ep.
HccienoBaHusa [OUATOMOBHIX BOJOpOCTEN B

bnarogaps, ceoeMy yHUKaJbHOMY (GU3HUKO-TeO-

rpaduyeckoMy IMOJIOXKeHU0, JlaHAamadTel MoHroauu
oTJIM4aTcA O0JIBIINM pa3HooOpa3ueM U HelOBTOpU- MOHTOJIbCKUX 03epax GepeT cBoe Hauasio eme XX B.
MOCTBIO. 371eCh MOXXHO yBH/JIeTb BBICOKHE T'OPHI, IIOKPHI- (opoderok u Lisuprmaa, 2002).
Thble JIbIOM, 00JIbliINie IPECHOBOAHEIE 1 COJIEHBIE 03epa, B kuure H.U. opoderok, [. Llsuprmaa (2002)
[IPOCTOpPHblE PaBHUHBI, IYCTHIHM U KpYIIHble peKu
(Orkhonselenge et al., 2022). IToaTomMy, JaHHAs TEPPU-
TOpuA IpefcTaBJisAeT OOJbIION UHTepecC AJIA U3yueHus
6mopa3Hoo6pa3us 1 NPUPOJHBIX YCJIOBULL.

He Tax MHOro mccjaefoBaHUI IOCBAILIEHO U3Y-
YeHWI0 JOHHBIX OTJIOKEeHWE MOHrosmu, o3ToMy IpH-
MeHeHle [aJIe0JIMMHOJIOTHYeCKUX MeTO0B TaKuX Kak
JAUaTOMOBBIY aHaIN3 [I03BOJIAET HaM MOHATH, KaK pas-
BUBAJILICh O3epHBIE SKOCHCTEMBI B IIPOILJIOM, CJIe[oBa-

IIOJIHO OIMcaHa crucTeMaTHka ajabrodsiopel MoHroum.
OHu 3apeructpuposanu 1574 Buga 1 pa3HOBUAHOCTEN
BOZOPOCJIeH, U3 HUX HauOOJIBIIUM TaKCOHOMUYECKUM
pasHooOpasueM fABJAeTCs OTAesl AUaTOMOBBIX BOOOPO-
crtei (Bacillariophyta). OgHo# 13 mypokoMacmTabHbIX
paboT sBaserca ucciaegoBanusa Metzeltin et al. (2009).
OHU HccieloBaJIi B OCHOBHOM B paiioHe XeHT3s U
OXBATBHIBAIOT IpHUMepHO 615 TakCOHOB, 65 TaKCOHOB
(64 13 MoHrosum) onvcaHbl Kak HOBbIe JJIs HAYKMU.
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2. MaTepuanbl M METOADI

MatrepuaJisl [Jis1 JaHHON paboThl OBLIIU COOPAHBI
B paMKax akcnenuiuu «PaleoAltai» B 03epax MOHTOJIb-
ckoro Asnras. O6beKTOM Halllero HCCJIeOBaHUsA ABJIA-
I0TCA JUaTOMOBBIE BOAOPOCJIN 5 03€ep, PacloJIOXKeHHBIX
B 3amafHoON U I0KHOM yacTsax MOHrosuu, npeumMyiie-
CTBEHHO B TopHOU MecTHOCTU (Puc. 1).

BricoTa Haz ypoBHeM Mops BapbupyeT or 1310
(Boon-1laran-Hyyp) mo 2670 M o3epo XyutaH-Hyyp.
OcHoBHbBIe 4epTHl KjiuMaTa MOHIo/IMu CBOJATCA K CJie-
AyiolieMy: pe3Kas KOHTHHEHTaJIbHOCTb, K3MeHeHUe
KJINMATHUYeCKOro pexunMa B Ipejiesiax HeOOJIbIION Tep-
pUTOpHUU B pe3yJibTaTe U3MeHeHUA oporpapuieckux 1
TUIICOMEeTPHUYECKUX YCJIOBHUM, 3HAUWTesbHAs CyXOCTb
BO3yXa U MaJjioe KOJINYeCTBO aTMOC(epHBIX 0CagKOB,
X0JI0AHAsA U AnuTesnbHasn 3uma (Myp3aes, 1952).

Texnuyeckass obpaboTka Nmpob6 W NPUTOTOBJIE-
HUe MOCTOSHHBIX IIpernapaToB Ha AUAaTOMOBBIN aHaIU3
BBITIOJTHSJIMCH IO CTAHAAPTHOM MeToiuKe ([{aTOMOBBI
aHanus, 1949; NaewigoBa, 1985; Ilectpsakosa, 2016 u
ap.). I[Ipu BBIABJIEHNMU AUATOMEN HCIOJIB30BAJIMCh KaK
OoTedyecTBeHHbIe, TaK U 3apyOexHble cucTeMaThyecKue
u dsopuctudeckue coaku (Krammer, 1986; bapuHoBa
u ap., 2006; I'enkasn, 2013 u ap.).

3. Pe3yAabTaTtbl M MX 06Ccy)XpAeHHue

[lo nyomay BOJHOIO 3epkajia OOJIBIIMHCTBO
KICCJIE[JOBAHHBIX 03€P OTHOCUTCA K MaJibiM (OT 4,14 km?
Turnn-Hyyp mo 4,18 km? Tysmus-Hyyp). Ilo makcu-
MaJibHOH IyiyOuHe 3HavyeHus ot 0,5 m (TysumuH-Hyyp)
no 16 m (Boon-llaran-Hyyp). [Io mpoueHTHOMY COOT-
HOIIeHNI0 OOJIBIIMHCTBO 03ep OTHOCUTCA K BoJoeMaM
co cpenneit riaybunHout (60%). M3yveHHblE BOJOEMBI
10 CTeleH! MHHepaIu3aluy ABJIAITCA NpecHbBMU (0
1000 mr/m). HckitoueHue cocTabjisieT 03epo BooH-
Harau-Hyyp ¢ wmuHepanusainueii 9015,4 mr/n wuiu
UMeeT COJIOHOBaTylo BoAy. [Io BogopoaHoMy IoOKa-
3ateno (pH) nokasarenu BappupyloT oT 8,4 no 9,5,
BCe oO3epa HMeNT IeJIOYHYI0 cpefly, KpoMe o3epa
Turnn-Hyyp, rae Boga uMeet caaboIL[eJI0YHYI0 Cpeay.
XKecTkocTh 03epHOI BOJBI MeHseTCA B MIMPOKUX Ipe-
Jejax OT «04eHb MATKUX» A0 «CUJIBHO XeCTKUX» BOJ
(Boon-1laran-Hyyp-5 u Tysmun-Hyyp).

B TakcoHoMHueckoM cocTaBe Haubosiee MHO-
TrOYMCJIEHHBIM PpOAOBBIM HACHIIleHHEM OTJINYalTCA
cemetictBa Naviculaceae, Bacillariaceae, Staurosiraceae
BrIvawne no 4 poaa. CouMCOK pOAOB MO Hau-
6ospieMy pasHooOpasuio BKo4aetr poxa Navicula (9
BuaoB). Ilo kosndecTBy 3adUKCHPOBAHHBIX BHJIOB
HauboJsiee 6boraTeiM oka3sascsa o3epo BooH-1{aran-Hyyp
(4 Touxu), BrITIOYAIee 62 BUa, HA BTOPOM MeCTe —
Xyitan-Hyyp — 37. K uuciy nomuHaHTOoB (00mjIMe BO
dope Gosee 10%) orHecensl 10 BUAOB, CpeAu HUX
MOXHO BBIIeJIUTh Staurosira venter, KOTOPHI ABJIAETCA
JomMuHaHTOM B 6 mpobax u3 10, mocturas 86,6 % Bo
¢aope Tan-Hyyp-3. Tak xe cpeau MacCOBBIX BH/IOB
BBIZIeSTUM BUIBI Pseudostaurosira brevistriata, KOTOpPBIi
ABJIAETCA JOMHHATOM U CyOQOMHWHAHTOM B 5 mpobax,
pocruras 14,4 % ¢opsl B o3epe boon-llaran-Hyyp-2,
Stephanocyclus meneghinianus, Lindavia radiosa — momu-
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Puc.1. Cxema oporpadun Anraiickoil rOpHOI CHCTEeMBI
no BynaHoBy (2005) u pacnoJjioxeHune 03ep B MOHI'OJIbCKOM
Antae

HaHTBH U cyOAOMUHAHTH B 4 npobax. KoHneHTpanus
CTBOPOK AuaToMeli, paccuMTaHHas B OAHOM rpaMme
ocajJka B U3yYeHHBIX oO3epax, KoJiebajace oT 0,2
(boon-Llaran-Hyyp-2) mo 148,9 muH/r (Tan-Hyyp-3).
Bricokue 3HaueHUA KOHIIEHTpalui CTBOPOK OTMeYeHb
B o3epax Turun-Hyyp, Tan-Hyyp, XyitsH-Hyyp, BO
BCEX 03epax Ha KOHI[EHTPalUI0 CTBOPOK BJIUAJTIO KOJIU-
4ecTBO Staurosira venter, KOJIN4eCTBO KOTOPOTO B OTMe-
YeHHBIX o3epax JoxomuT J1o 87 % ot obmiero 4ucia
cTBOpOK. J[uatomoBas ¢Jiopa HcciieJOBAaHHBIX BOJOe-
MOB IIOKa3bIBaeT, YTO B O3epax NpeobyafaloT JOHHBIE
dopmet (59%). Tlo OTHOIIEHHI0 K COJIEHOCTU OOJIb-
MIUHCTBO BUAOB MHANGMGEPEHTH, TUIINYHO [IPEeCHOBO-
nHble (55%). [To oTHOLIEHNI0 K BOJAOPOJHOMY IOKa3a-
temo (pH) umerotesa aiia 82,2 % ¢iiopsl guaToMei c
npeobiafganueM ankanuduiaos (47,7 %). Ilo npexro-
YTEHUI0 K TeMIlepaTypHBIM yCJIOBUAM IO KOJIMYECTBY
BUJOB BO (Jiope mpeobsafajiu MOYTU B PaBHON Mepe
KOCMONOJIUTHBIE U GopeanbHble BUABL 10 44,1 u 36 %
COOTBETCTBEHHO.

4. 3aKnloueHue

PesysibpTaThl KccieqOBaHU IO3BOJIAIOT cAeJiaTh
ciaenyomnie o600eHNA U BEIBOJBIL:

JuatoMmoBasa ¢Jiopa H3yuYeHHBIX O3ep, Mpe.-
CTaBJIAIUX CcOOOM BaXHYH TPYIIY WHAUKATO-
POB COCTOSIHUsS OKpyXatoiiell cpenpl, Bkioyaer 111
BU/IOB, OOJIBIIMHCTBO TaKCOHOB IpeJCTaBJIeHbl KJiac-
com Bacillariophyceae; B TakCOHOMHYECKOM COCTaBe
HauboJjiee MHOTOYHCJIEHHBIM POJOBHIM HachIlleHreM
oTanvamTcsa ceMerictBa Naviculaceae, Bacillariaceae,
Staurosiraceae; Ilo xomndecTBY 3adUKCHPOBAHHBIX
BUAOB Haubosiee OoraThiM oOKazajica o03epo boon-
Haran-Hyyp; K u4wnciay pngoMmHaHTOB OTHeceHBH 10
BHJIOB, Cpey HUX MOXHO BBIEJIUTH Staurosira venter;
Cpean MaccOBBIX BUJIOB BBIIEJIAIOTCA Pseudostaurosira
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brevistriata, Stephanocyclus meneghinianus, Lindavia
radiosa. JluatomoBas ¢Jiopa HCCJIeJOBaHHBIX BOJAOE-
MOB MOKa3bIBaeT, YTO B O3epax MpeobJafaloT JOHHBIE
¢opwmbr; 10 OTHOIIEHUIO K COJIEHOCTH OGOJIBIIMHCTBO
BUO0B MHANGGEPEHTH, TUIUYHO HpecHOBOAHHIE; 1o
OTHOILIEHUI0 K BOAOPOJHOMY Mokasartesiio (pH) mpe-
o6iagaT ankanuduis; [1o OpeJnOYTEeHUI0 K TEMIIe-
paTypHBIM yCJIOBUAM IO KOJIMYECTBY BUIOB BO (Jiope
mpeo6Jiajajiv MOYTH B PaBHOM Mepe KOCMOIIOJIUTHEIE U
GopeaJibHBIE BU/BL
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CTpaHbI B roJiolleHe (10 pe3yJibTaTaM KOMILIEKCHOTO
U3y4YeHHsA BBICOKOpa3pelllaloniuxX I[ajeo3anuceil us
JOHHBIX OTJIOXEHUI 03ep)» U MO MPOEeKTHOM YacTu
rocyapCcTBeHHOro 3a/jaHuA B chepe HAy4IHOI feATeIb-
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