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ABSTRACT. Currently, classification plays an important role and importance as a method of scientific
cognition and is one of the mandatory attributes in the knowledge of the world. Classification or typi-
fication are ways of grouping objects of research or observation according to their common character-
istics. Currently, there are many different classifications in the scientific literature according to one or
another feature, most of which are single-criteria or developed for a specific region. This paper presents
the development of a regional ecological and limnological classification of the lakes of Yakutia on the
example of the Indigirka River basin (RELK) according to the leading parameters (geographical, phys-
ico-chemical and hydrobiological). The development of the classification made it possible to study a
large amount of factual material on the lakes of the Indigirka River basin, as a result of which data on
the current state of the lakes of the poorly studied limnological region of the study were obtained.
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1. Introduction

The Indigirka River basin is one of the largest riv-
ers in Yakutia, which originates on the northern slopes
of the Khalkan range and flows into the East Siberian
Sea, flowing in the field of development of permafrost
rocks is still poorly studied in limnological terms. In
this regard, there is a high urgency to study the indi-
vidual characteristics and characteristics of the water
bodies of the study area.

The aim of the work is to study the morphomet-
ric, physico-chemical parameters and characteristics of
diatoms of the lakes of the Indigirka River basin and to
develop the RELK of the lakes of Yakutia on the exam-
ple of the studied water bodies.

The results obtained during the study can pro-
vide new data on water quality and the current state
of reservoirs in the Indigirka River basin, and can be
applied in conducting water management and environ-
mental protection measures in Yakutia.
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2. Material and Methods

The research area is the poorly studied, lake-rich
basin of the Indigirka River. The object of the study
is 42 lakes of different types, the bulk is located on
the flat territories of the Yano-Indigir lowland, the
absolute heights above sea level vary from 4 to 596 m
(Momsky ridge) (Fig.). The studied lakes were divided
into groups by type of origin (thermokarst, water-ero-
sion, erosion-thermokarst, glacial) and by vegetation
subzones (subarctic tundra, forest tundra, northern
taiga). The actual research material was collected
during field expeditionary work in the period 2006-
2019 using standard sampling and material processing
methods described in the authors’ works (Gorodnichev
et al.,, 2015). Diatom analysis of the upper uncon-
solidated layer (0-1 cm) of lake sediments was per-
formed using a generally accepted quantitative method
(General patterns..., 1986). A bioindication assess-
ment of the current state of water quality in the lakes
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of the Indigirka River basin was carried out using the
Pantle-Bucca method in the modification of Sladecek
(Sladecek, 1973).

3. Results and Discussion

According to the results of the study, the area
of the water mirror of the lakes of the Indigirka River
basin varies widely from 0.003 to 157 km2, most of the
lakes of the subarctic tundra turned out to be small and
small, the northern taiga is also small, the lakes of the
forest tundra are medium (Ivanov, 1948), most of all
lakes 74% have a very shallow depth (Kitaev, 2007).
64% of the studied lakes have a basin shape close to
rounded. The water of lakes of all groups is character-
ized by a predominance of a slightly alkaline environ-
ment, according to the total water hardness, 95% of
lakes have “very soft” waters, and all are ultra-fresh.
According to the classification of O.A. Alekin (Alekin,
1970), lake water is represented by a predominance of
waters of the bicarbonate class of the magnesium group
(50%) and calcium (28%).

The diatom flora of the lakes is represented by
257 species (including 4 varieties) belonging to 75 gen-
era, 30 families and 3 classes of Bacillariophyta. There
are 32 dominant species in the studied lakes (12% of
the total number of species), 41 subdominant (16%).
Of these, the most active and permanent species were:
Staurosira venter (found as a dominant in 50% of lakes),
Staurosirella pinnata (in 29%) and Tabellaria flocculosa
(in 25%). All three types are typical mass types of reser-
voirs in Yakutia. Of these, Tabellaria flocculosa is char-
acteristic of peat bogs and moss pads of the North and
mountains. A more detailed description of the modern
composition of diatom complexes is presented in the
author’s early work (Levina et al., 2022). Bioindication
assessment of water quality showed that the lakes of
the Subarctic territories and the northern taiga turned
out to be “clean” (class II) in terms of pollution. For
the lakes of the forest tundra, the water quality class
belongs to the third, and the reservoirs turned out to be
moderately polluted (class III).

4. Conclusions

Thus, a large amount of data on the abiotic and
biotic parameters of lakes obtained during the study
made it possible to develop and propose a RELK for
the lakes of Yakutia using the example of the Indigirka
basin. When creating the RELK, existing classifications
were taken into account (Levina and Pestryakova,
2023), the structure of the RELC includes 3 parameters
(geographical, physico-chemical and hydrobiological),
18 signs and 106 indicators. A designation code was
attached to each feature for the convenience of process-
ing a large amount of data and using it for statistical
processing on computer programs. The classification of
42 lakes of the Indigirka River basin made it possible to
identify the following three predominant classes:

I. EI1 G9 A3 D6 K5 L3 T2 Tsl1 M1 I1(3) Ph4
Th5 Si3 is a glacial lake located at a very low altitude
above sea level, medium in area, with very shallow
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Fig. The map of the location of the studied lakes.

depth, rounded, close to a circle shape, with moderate
and clear water, with very low mineralization, slightly
alkaline, with sodium bicarbonate very soft water, with
beta-mesosaprobic zone (lakes of glacial origin of the
forest tundra and northern taiga);

II. EI1 G1 A5 D6 K5 L3 T2 Ts1 M1 I1(1) Ph4 Th5
Si2 is a thermokarst lake, located at a very low alti-
tude above sea level, small in area, with very shallow
depth, rounded, close to a circle shape, with moderate
and clear water, with very low mineralization, slightly
alkaline, with bicarbonate-very soft calcium water,
with an oligosaprobe zone (most thermokarst lakes of
the Subarctic tundra and northern taiga);

III. E11 G3 A4 D5 K4 L3 T3 Ts1 M2 12(3) Ph5 Th5
Si2 is an erosive thermokarst lake, located at a very
low altitude above sea level, small in area, with shallow
depth, rounded, close to oval shape, with warm and
transparent water, with low mineralization, slightly
alkaline, with sulfate-sodium very soft water, with an
oligosaprobe zone (most lakes of the forest tundra).

Thus, the structure of the developed RELK helps
to identify individual classes of lakes to solve specific
problems of lake nature management, including the use
of lake resources.
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AHHOTAILH . B HacTosmee BpeMsA KjiaccuduKkanys UrpaeT BaXXHyI0 pOJjib U 3HaYeHUe KaK MeTO Hayd-
HOT'0 ITO3HAHWA U ABJIAETCA OOHUM U3 00s3aTeJIbHBIX aTpUOyTOB B MO3HaHMU Mupa. Kitaccudukanusa unm
TUIINA3ANUA — 3TO CIOCOOHI IPYNIKUPOBKY OOBEKTOB UCCIEJOBAHNA U HAOII0AEHNUSA B COOTBETCTBUU C
1x o0L[MMU IIpu3HaKaMu. B HacTosIee BpeMsA B Hay4YHO! JIMTepaType CyllecTByeT MHOXECTBO pa3Jjny-
HBIX KjlaccuduKanuil Mo TeM WU MHBIM Ipu3HaKaM, GOJIBIIMHCTBO U3 KOTOPBIX ABJIAIOTCA OOHOKPU-
TepuaJIbHBIMU WM pa3paboTaHHBIMU [AJiA OIpelesieHHOro perruoHa. B manHoii paboTe mpencTaBiieHa
pa3paboTKa peruoHajIbHOM 3KO0JIOr0-JIMMHOJIOTHYeCKON Kiaccubukanuu o3ep fAKyThu Ha NpuMepe
6accelina peku Uuaurupka (P3JIK) mo BegymuM napamMerpam (reorpadudeckuii, pu3NKO-XUMUYEeCKUN
u rufpobuoJsiorndeckuii). PazpaboTka kiiaccudukanuy Mo3BoJinia U3yuynTh 60b1Iol 06beM dakTuye-
CKOro MaTepuaja 1o o3épaM OacceiiHa peku WHAUrHpKa, B pe3yJibTaTe KOTOPOTO [IOJIyYeHbl JaHHBIE O
COBPEMEHHOM COCTOSHNU 03€ep CJ1a00M3yUYE€HHOrO B JIMMHOJIOTMYECKOM IlJIaHE PErMOHAa UCCIIeJOBAaHUA.

Kiiouegwie cioga: POJIK, o3epo, AMaToMOBBEIE BOOPOCIU, MHaurupka, AkyTus, quaTtoMoBble KOMILJIEKCH,
MopdoMeTpryeckre napaMmeTpsl, THAPOXUMUUECKHe TapaMeTphl

Ja mutupoBanms: Jlesuna C.H., ITectpsaxosa JI.A. Knaccuduxkaiius ozep 6acceiiHa peku MHOUrnpka U uX COBpeMeHHOe COCTO-
saHue // Limnology and Freshwater Biology. 2024. - No 4. - C. 362-367. DOI: 10.31951/2658-3518-2024-A-4-362

1. BBeapenue

Baccelin pekn Muaurvpka sBjAeTcsa OJHOU U3
KpynHenmux pek AkyTtuu, koTopas OeperT HayaJio Ha
CEeBEPHBIX CKJIOHaX XaJIKaHCKOro xpebra W BHajaer
B Boctouno-Cubupckoe mope, mnpoTtekas B o0JacTu
pa3BUTUA MHOTOJIETHEMEP3JIBIX TOPHEIX MOPOJ BCe
ele ocraercs CJ1abou3y4eHHOU B JIMMHOJIOTHYECKOM
mwiaHe. B cBA3M C 3TMM BO3HUKaeT BBICOKAsA aKTyaJlb-
HOCTh M3Y4YEHUs1 WHAWBUIYaJIbHBIX NMPU3HAKOB M OCO-
OeHHOCTelN BOAHBIX 00BEKTOB palioHa HCCIIeJOBAHUA.

Llenpro paboTHl ABJIAETCA HM3ydyeHHe MopdoMe-
TPUYECKUX, GUBUKO-XUMUYECKUX TapAMEeTPOB U XapaK-
TEPUCTUK OUAaTOMOBBIX BOAOpOCJel o3ep OacceiliHa
peku Muaurupka u paspaborka POJIK ozep fAkyTtun Ha
npuMepe MccjieJOBaHHBIX BOOHBIX 00BEKTOB.

[TomyuyeHHBle B XOJ4e WCCJIEIOBAaHUA pPe3YJib-
TaThl MOTYT BHECTU HOBBIE JJaHHBIE O KAYECTBE BO/IbI
U COBpPEMEHHOM COCTOSHUHU BOJOeMOB OacceliHa peku
WHpurupka, MOryT OBITh IPUMEHEHBI TIPYU TTPOBEIEHUN
BOJIOXO3AMCTBEHHBIX U MPUPOIOOXPAHHBIX MEPOTIPHUSI-
TUU Ha TeppuTopum AKyTHU.

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: levina sardan@mail.ru (C.H. JleBuHa)
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2. MaTtepunanbl 1 MeTOAbI

PaiioHoM wucciiefjoBaHusA sABJiAeTcA cjiabousy-
4YeHHBIN, 60oraTelil o3epaMu OacceliH pekn MHaurnpka.
OObekT uncciaefoBaHusA — 42 pasHOTUNHBIX 03epa,
OCHOBHas Macca pacloJjioXeHa Ha pPaBHHUHHBIX Teppu-
TopuAx AHo-UHAUTMPCKON HU3MEeHHOCTH, abCOIIOTHEIE
BBICOTHI HaJ YPOBHEM MOps BapbuUpylT oT 4 Ao 596
M (Mowmckuii xpebert) (Puc.). U3ydyeHHbIe 03epa OBLIN
pasfieJjieHbl Ha T'PYNIEI 10 TUITy POMCXOXeHuA (Tep-
MOKapCTOBBIe, BOJAHO-3PO3MOHHBIE, 3PO3OHHO-TEPMO-
KapCTOBBIe, JIEJHUKOBbIE) 1 II0 PACTUTEJIbHBEIM IOA30-
HaM (cybapkTudeckas TyHApA, JIECOTYH/pa, CeBepHOM
Tatira). dakTuyecKkuil mMarepuasl HccjieloBaHUA OBLI
cobpaH BO BpeMs IOJIEBHIX JKCIIEUIMOHHBIX paboT
B mepuopg 2006-2019 rr. ¢ ucnojb30BaHWEM CTaH-
JapTHHIX MeToAOB oTOopa Mmpob6 u o6paboTKU MaTe-
puasa, omnucaHHBIX B paborax aBTopoB (I'opofHuueB
u [p., 2015). luaToOMOBBEIII aHaJIN3 BepXHEr0 HeKOH-
comuaupoBaHHoro cios (0-1 cMm) O3epHBIX OCaJKOB
OBLJT BBHINOJIHEH IO OOMIENPUHATON KOJMYECTBEHHOU
meTtouke (OO6mye 3aKOHOMEPHOCTH. .., 1986). C npu-
MeHeHHeM MeTofa IlanTiie-Bykka B Mopudukanuu

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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Cnageueka (Sladecek, 1973) mpoBeneHa OHOWHAMKA-
I[OHHAsl OIleHKAa COBPEMEHHOr0 COCTOSHMS KayecTBa
BOZBI 03ep GacceliHa peku MHOUTHUpKA.

3. Pe3ynabTatbl M 06Ccy)xpeHue

[lo pesynbraTaM HCCJIeOBaHUA IUJIOMAAb
BOJHOIO 3epkajla o3ep OacceliHa peku HMuaurupka
BapbUpyeT B MMPOKUX npenaenax ot 0,003 mo 157 km?,
OOJIBIIMHCTBO O03€p cyOapKTHUYeCcKOW TYHAPHl OKa3a-
JICh MaJIbIMU 1 HeOOJIBIINMU, CEBEPHOU Taliru Takxe
HeOOJIBIIMMY, O3epa JIECOTYHAPH SABJIAIOTCA Cpef-
HuMmu (MBaHoB, 1948), Gosblias yacTh Bcex o3ep 74
% obsiafaeT oueHb Masol riryouHoil (Kuraes, 2007).
64 % nccieqOBaHHBIX 03ep UMeT GOpMY KOTJIOBUHEI
671M3K0M K OKpyrJioi. Bozma o3ep Bcex rpynm Xapak-
TepusyeTcsa IpeobiafaHueM cJiaboIIeIOYHON Cpefibl,
1o oOIIel xecTKoCcTU BoABl 95 % 03ep MMeIOT «O0YeHb
MATKHe» BOJbl, U BCe ABJIAIOTCA YJIbTPaNpPeCHBIMHU.
ITo xmaccupukauum O.A. AnexkuHa (AnekudH, 1970)
BOJIa 03ep IMpejcTaBjieHa NpeobiajaHueM BOJ Kjacca
ruipokapOOHATHBIX rpyNIbl MaruueBhix (50 %) 1 kajib-
mueBHIxX (28 %).

JunatomoBasa ¢iopa o3ep npencrabjaeHa 257
BUAamMu (B T.4. 4 pasHOBHUHOCTHU), OTHOCAIUMUCA K 75
poaam, 30 cemeiictBam u 3 kyaccam Bacillariophyta.
B n3yueHHBIX 03epax HaCUUTHIBaeTcA 32 NJOMUHAHTHBIX
Buza (12 % ot obujero uucsia BuaoB), 41 — cybaomu-
HaHT (16 %). U3 HUX caMBbIMU aKTUBHBIMU U IIOCTOSAH-
HBIMHU OKa3aJIMCh BUABL: Staurosira venter (BcTpedaeTcs
kak goMuHaHT B 50 % o3ep), Staurosirella pinnata (B
29 %) u Tabellaria flocculosa (B 25 %). Bce Tpu Buaa
— TUIMYHBIE MaccoBble BUAB BojoeMoB fAxyrtuu. U3
Hux Tabellaria flocculosa xapaktepeH AjiA TOPGAHBIX
60J10T 1 MOXOBBIX noayiiek CeBepa u rop. bosee moa-
poOHOe onycaHUe COBPEMEHHOT0 cocTaBa qUaTOMOBBIX
KOMILJIEKCOB IpeJiCTaBjeHO B paHHell paboTe aBTOpa
(Jleeuna u gap., 2022). BuomHAMKaLMWOHHAsA OlleHKa
KayecTBa BOJ IoOKasaja, 4TO o3epa CyOapKTHYeCKuX
TEPPUTOPUII U CEBEpHON Taliru mo YpOBHIO 3arpss-
HEHHOCTU OKazaJiuch «yucteiMu» (II kitacc). s ozep
JIECOTYHJPHI KJIacC KauecTBa BOJ OTHOCUTCA K TpeTh-
eMy, a BOJoeMbl 0Ka3aJicCh yMepeHHO 3arpsA3HeHHbIMU
(III xyacc).

4. 3aknioueHue

TakuMm ob6pa3zom, 6oJblIOil 06beM MaHHBIX II0
abuoTryeckUM M OHOTHYeCKUM I[lapameTpaM o03ep,
MIOJIyYeHHHBIX B XOJe KCcCJIe[JOBaHUs, O3BOJIWJI pas3pa-
6otath u npeyioxutsh POJIK g o3ep AkyTuu Ha npu-
Mepe Gacceiina Uugurupka. Ilpu cozmanuu POJIK yuu-
THIBAJINCh CyIecTByolMe Kkiaccudukanuu (JleBuHa u
[Mectpskosa, 2023), crpykrypa POJIK BritouaeT 3 napa-
MeTpa (reorpaduueckuii, GU3NKO-XUMUUYECKUHN U TUJ-
pobuosioruyeckuit), 18 npusHakoB u 106 nokasaresiei.
KaxxgoMmy npusnaky ObLI NpUKpellsieH Ko o0o3Haue-
HUA 11 yaobcTBa 06paboTku 60JIbIIoro oobemMa IaH-
HBIX U NpUMeHEeHUA [JIA CTaTUCTUYecKoll o0paboTKu
Ha KOMIIbIOTEepHBIX Nporpammax. Kiaccudukauusa 42
o3ep OacceliHa peku UHAUTHpKa N03BOJIMJIA BBIIEIUTh
TPpH CJIeAYIOIIKX IIpeobsiajaoliix Kiacca:
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Puc. Kapra-cxeMa pacroyioxXeHHUs UCCIIeYEMBIX 03€ED

I. EI1 G9 A3 D6 K5 L3 T2 Tsl1 M1 I1(3) Ph4
Th5 Si3 - negHUKOBOE 03€po, PACIOJIOKEHO HA OYeHb
HM3KOM BBICOTE HaJ YPOBHEM MOps, cpefHee IO ILJIO-
mazayu, ¢ o4eHb MaJiol TJIyOMHOM, OKpyrjoe, OJIM3KON
K Kpyry $hopMbl, ¢ YMepeHHOU U MpO3payHOil BOJOW,
C OYeHb MaJIO MHHepaiu3aluel, cjabolleso4Hoe, ¢
ruipokapOOHaTHO-HATPUEBOW OYeHb MATKOHN BOJIOM, C
6eTa-Me30canpoOHOL 30HOH (03€pa JieJHUKOBOI'O MPO-
HCXOX/IeHNs JIECOTYH/IPHI 11 CEBEPHOU TalIn);

II. EI1 G1 A5 D6 K5 L3 T2 Ts1 M1 I1(1) Ph4 Th5
Si2 — TepMoOKapcTOBOE 03€po, pacloJIOKeHO Ha O4YeHb
HM3KOHM BBICOTE HaJ ypOBHEM MOps, Majoe IO ILIO-
majyu, ¢ o4yeHb MaJiol TJIyOMHOM, OKpyrjoe, OJIM3KON
K Kpyry $hopMbl, ¢ YMepeHHOU U MpO3payHOil BOJOW,
C OYeHb MaJIO MHHepau3auuel, cjabolleso4Hoe, €
ruApokapOOHaTHO-KaJIbIEeBOM OUYeHb MATKOM BOJOMH, C
oJiurocanpo6HoON 30HOM (OOJIBIIMHCTBO TEPMOKapCTO-
BBIX 03ep cy0apKTU4eCcKO! TYHAPHI U CeBEPHOI Talirn);

I1I. EI1 G3 A4 D5 K4 L3 T3 Ts1 M2 12(3) Ph5 Th5
Si2 — 5p03MOHHO-TEPMOKApPCTOBOE 03€PO0, PACIIOJIOXEHO
Ha O4YeHb HM3KOH BBICOTE HaJ ypOBHeEM MOps, HeOOJIb-
IIoe M0 IJIoIAaau, ¢ MaJiol rJTyOuHOMN, OKpyrJjoe, 6113-
KOH K oBasty (OpMBHI, C TEIJION U MPO3PavyHOI BOJIOM, C
MaJioil MUHepasu3anueil, cjaabdolles04Hoe, ¢ cyabdart-
HO-HaTpHEBOI OYeHb MATKON BOJOM, C OJiIMrocamnpoo-
HOU 30HOU (GOJBIIMHCTBO 03EP JIeCOTYHPEL).

TakuMm o0pa3oM, CTpyKTypa pa3paboTaHHOMN
POJIK nomoraeT BBIAABUTH OTHeJIbHBIE KJIACCHL 03€P [J1A
pelleHrs KOHKPEeTHBIX 3aJa4 O03€pHOro IpHUPOAOIOJIb-
30BaHUA, B TOM YHCJIe 10 KCIOJIb30BAHUIO O3EPHBIX

pecypcos.
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