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ABSTRACT. The analysis of loss on ignition (LOI) is widely used in paleolimnological reconstructions
to understand the conditions of sedimentation and to identify the input of organic matter from external
sources as well as pollution in lakes. For the first time in Russia, the influence of organic matter content
on Cladocera distribution in five columns of lake bottom sediments in the Kola-Karelian region was ana-
lyzed. Using linear regression in the PAST program, it was found that Biapertura affinis, Alona quadran-
gularis and Camptocercus rectirostris increase in abundance with rising organic matter content, whereas
Chydorus cf. sphaericus and Bosmina (Eubosmina) cf. longispina thrive in conditions of low organic matter

content.
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1. Introduction

Loss on ignition (LOI) analysis is a technique for
estimating the organic matter content of sediments that
is widely used in palaeolimnological studies due to its
ease of application (e.g. Beaudoin, 2003). The organic
matter content of a water body is known to have a sig-
nificant influence on the composition of its flora and
fauna. For example, branchiopod crustaceans respond
quickly to the impact of various environmental factors
by changing their functional parameters and species
composition (Korhola and Rautio 2001). This property
allows them to serve as objects for studying the limits
of stability of organisms, and also allows them to be
effectively used as biological indicators of environmen-
tal conditions and to apply their remains in paleorecon-
structions (Kotov, 2013; Korhola and Rautio, 2001). In
addition, the rather short period of generation change
allows us to quickly trace the emerging trends on the
basis of changes in the community structure.
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2. Materials and methods

The study material was 146 sediment sam-
ples from 5 lakes of the Kola-Karelian region
(Maloe Shibrozero, Gakhkozero, South Haugilampi,
Medvedevskoe, Antyukh-Lambina) (Ibragimova et
al., 2018; Nazarova et al., 2020). The LOI was anal-
ysed by weight after samples were calcined at 500 °C
in a muffle furnace. Samples for cladoceran analysis
were prepared according to the standard methodology
(Korhola and Rautio, 2001), and identification of res-
idues was carried out according to the definitions of
modern and subfossil branchiopod crustaceans (Kotov,
2016; Szeroczyniska and Sarmaja-Korjonen, 2007). The
relationship between the occurrence of statistically
significant taxa (comprising more than 0.8%) and the
organic content of sediment layers was assessed using
linear regression analysis in the PAST software package
(Linear, multivariate - one independent, n dependent).
The data is visually represented using Species pack-
ing (Gaussian) as described by ter Braak and van Dam
(1989) in the PAST software program.
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3. Results

Using linear regression (linear, multivariate - one
independent, n dependent), we analyzed the depen-
dence of the occurrence of statistically significant taxa
(Acroperus harpae, Biapertura affinis, Alona quadran-
gularis, Alona guttata/ Coronatella rectangula, Bosmina
(Eubosmina) cf. longispina, Camptocercus rectirostris,
Chydorus cf. sphaericus) in five lakes of the Kola-Karelian
region on the organic content in bottom sediment lay-
ers. The degree of dependence and significance of the
obtained results were also calculated. For all obtained
values, the significance level was less than 0.05 (a high
level) (Fig. 1). According to the obtained results, C. rec-
tirostris increases its abundance at high organic matter
content in bottom sediments by 67.99%, whereas at
minimum organic matter content, C. cf. sphaericus is
the most successful among Cladocera (36.18%).

4. Discussion

According to the data obtained during the
study of five lakes in the Kola-Karelian region, it was
found that Biapertura affinis, Alona quadrangularis and
Camptocercus rectirostris increase their abundance as
the organic matter content increases, whereas Chydorus
cf. sphaericus and Bosmina (Eubosmina) cf. longispina
are able to develop actively at low organic matter con-
tent. Chydorus cf. sphaericus can successfully develop in
both eutrophic and oligotrophic water bodies, with the
latter state being apparently characteristic of the early
stages of water body filling after the end of glaciation
(Smirnov, 2010). The dominance of C. cf. sphaericus in
the late Pleistocene-early Holocene is a typical occur-
rence in lakes of glaciogenic origin. This taxon often
acts as a pioneer species and quickly colonizes a water
body, possessing all adaptations to the littoral lifestyle,
while also massively developing in plankton in the
presence of suspended algae and other organic parti-
cles (Korhola and Rautio, 2001). The increase in the
proportion of the taxon in the Late Holocene is usually
associated with eutrophication. The maximum develop-
ment of B. (E.) cf. longispina reaches 37.77% of organic
matter content, which corresponds to the ecology of
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the cold-water oligotrophic taxon B. (E.) cf. longispina,
while development at medium values of organic mat-
ter content corresponds to the ecological preferences of
Bosmina coregoni living in mesotrophic conditions.

5. Conclusions

The expected result of the study was to obtain
information about the increase in the abundance of C.
rectirostris as the organic matter content increases. It is
likely that the species will behave similarly in Central
Russia and in more southern regions. However, the data
on C. cf. sphaericus are specific and closely related to
the origin of the studied lakes. Thus, it is assumed that
C. cf. sphaericus will develop along a different trajectory
in lakes in the temperate climatic belt and to the south.
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AHHOTALIUA. Pesiome. Ananu3 notepb npu npokanuBaHuu (IIIIIT) mipoko KcCHOJb3yeTcs B Iajie-
OJIMMHOJIOTUYE€CKUX PEKOHCTPYKIOUAX OJId BOCCTAHOBJICHUA yCJ'IOBI/Iﬁ OCaJKOHAKOIIJIEHWA, BbIABJIE-
HUA MOCTYIUIEHUsA OpraHWYeCcKOl COCTaBJIAILIel M3BHE U 3arpsA3HeHus o3ep. Brepsrle ajia Teppuro-
pun Poccum npoBeleH aHaW3 BJIMAHUA COAepXaHWA OpPraHMYecKoro BellecTBa Ha paclpezesieHue
Cladocera B 5 K0OJIOHKaX JOHHBIX OTJIOXKeHUH 03€p Kosbcko-Kapesbckoil mpoBuHNuy. C MpuMeHeHneM
JINHEHHOU perpeccuu nporaMmel PAST GBLIO yCTaHOBJIEHO, YTO Biapertura affinis, Alona quadrangularis
n Camptocercus rectirostris yBeJIMYMBAIOT CBOI0 YMCJIEHHOCTh IO Mepe yBeJIMYEeHUs COAEepXaHUA opra-
HHUYECKUX BellecTB, Toraa kak Chydorus cf. sphaericus u Bosmina (Eubosmina) cf. longispina akTUBHO
Pa3BUBAIOTCA [IPY HU3KOM €0 COAepKaHnuU.

Kimioueawie ciiosa: cladocera, cy6doccruyibHbIE OCTAaTKH, T'OJIOIIEH, OPraHUYeCKOe BellecTBO,
JOHHBIe oTJ10XeHwus, [1T1I1
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1. BBeAeH"e OMOJIOTUYECKUX VMHAOAWKATOPOB DJBKOJIOTMYECKHX YCJIO-

BUI1 ¥ TIPUMEHSATh UX OCTaTKU B N1aJIe0PEKOHCTPYKIHAX

AHanu3 noTepu npu npokammpaxum (ITIIII) - (Koros, 2013; Korhola and Rautio, 2001). Kpome Toro,

9TO METOJ OLECHKH CONEPXKAHNS OPraHNIECKOro Belle- JIOBOJIBHO KOPOTKHI TIE€PUOJ CMEHbI TeHepaIuil I03B0-
CTBA B JOHHBIX OTJIOXEHUsX, KOTOPHIH Garomaps JIAET Ha OCHOBE M3MEHEHMI B CTPYKType COOOIecTBa

CBOEH MPOCTOTE NPUMEHEHUs WIMPOKO HCIIOJIb3yeTCs GBICTPO OTCIIEUTD HAMETHBIIIEC TEH/eHIHH.
B MMaJIeOJTMMHOJIOTUYECKUX WCCIIeOBaHUAX (Hampu-

Mep, Beaudoin, 2003). M3BecTHO, 4YTO coOjepXKaHue
OPraHUYECKOT0 BEIIeCTBA B BOJIOEMeE OKa3bIBaeT 3Ha-
YUTEJIbHOE BJIMAHUE Ha cocTaB ero GJiophl U ¢ayHHI.
K npumepy, BeTBUCTOyChle pakooOpa3Hbie OBICTPO pea-
rUpyeT Ha BO3JAENCTBUE PA3JIHYHBIX (PAKTOPOB CPEJIbI
U3MeHeHUEeM CBOUX (DYHKIMOHAJIBHBIX IIOKa3aTesen
n Bugosoro cocrasa (Korhola and Rautio, 2001). 3to
CBOWICTBO TO3BOJIAET UM CJIYXUATh OOBEKTaMM U3y4Ye-
HUA TIpeJIeJIOB YCTOMYMBOCTH OPraHU3MOB, a TaKxXe
1no3BoJiAeT 3PHEeKTUBHO UCIIOJIH30BaTh UX B KaueCTBe

2. MaTepuan ¥ MeTOAbI

MaTepI/IaJ'IOM HnccjiegoBaHuA IMMOCJTYKNJIN
146 mpo® [OOHHBIX OTJOXeHuil u3 S5 oszep Kosbcko-
Kapenbckoit  nmpoBunnum  (Masioe  [Iubposepo,
laxkozepo, IOxnoe Xayruwimamnu, MeaBeaesckoe,
AnTiox-Jlam6uHa) (Ibragimova et al., 2018; Nazarova et
al., 2020). Anasu3s IIII1 npOBOAMJICA BECOBBIM CIIOCO-
00M 1ocJie IpoKaJMBaHUA 00pas3LoB IIpU TeMIepaType

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: Ais5 ibragimova@mail.ru (A.T'. I6parumoBa)

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
INocmynwna: 10 utona 2024; IIpunama: 28 voHA 2024, eTcs o MexIyHapoJHo! jiutieH3uel Creative BY NG
Ony6tukoaana online: 26 aprycra 2024 Commons Attribution-NonCommercial 4.0.

325


https://www.doi.org/10.31951/2658-3518-2024-A-4-322
mailto:Ais5_ibragimova@mail.ru

Ubpaeumosa A.I" u dp. / Limnology and Freshwater Biology 2024 (4): 322-327

Cney. abinyck: «6-s1 mexdyHapoOHasi KOHhepeHUusi
lManeonumHonozausi CeeepHol Espasuu»

500 °C B mydenpHoI neun. O6pasisl 4JiA KJIagolep-
HOT0 aHaJIM3a IOATOTABJINBAJIM 110 CTAHAAPTHON MeTo-
auke (Korhola and Rautio, 2001), upeHTUdUKAIMA
OCTaTKOB IIPOBOAWJIACH IO ONpefeNuTesIAM COBpeMeH-
HBIX U cyO(OCCUIIBHEIX BETBUCTOYCHIX PaKOOOpPa3HBIX
(Kotov, 2016; Szeroczynska and Sarmaja-Korjonen,
2007). 3aBUCHMMOCTb BCTPEYAaeMOCTU CTaTUCTHYECKU
3HAUYUMBIX TakcoHOB (bOosiee 0,8%) OT comepxaHUA
OpTraHUKMU B CJIOAX JOHHBIX OTJIOKEHU! ObLJIa BEIABJIEHA
B nmakere PAST c npumeHeHUeM JINHEHHOI perpeccuu
(Linear, multivariate - one independent, n dependent).
I'paduryeckn MaTepuas IpefCTaBJIeH C NpHMeHeHUeM
Species packing (Gaussian) (ter Braak and van Dam,
1989) B nporpamme PAST.

3. Pe3ynbTarthbl

C npumeHeHneM JiHeliHON perpeccun (Linear,
multivariate - one independent, n dependent) GnLia
BhHIsIBJIEHA 3aBHUCHMOCTh BCTPEYaeMOCTH CTaTHUCTHUYe-
CKU 3HAYMMBIX TaKCOHOB (Acroperus harpae, Biapertura
affinis, Alona quadrangularis, Alona guttata/ Coronatella
rectangula, Bosmina (Eubosmina) cf. longispina,
Camptocercus rectirostris, Chydorus cf. sphaericus) B natu
o3épax Kosbcko-Kapesbckoii MpOBUHIIMU OT COAEp-
KaHUs OPraHUKU B CJIOSIX JOHHBIX OTJIOXKeHUH. Takxe
paccundTaHa CTeleHb 3aBHCUMOCTU U 3HAYUMOCTh
[IOJIy4eHHBIX Pe3yJIbTaToB. JIJIs BceX MOJIyYeHHbIX 3Ha-
yeHUHN ypoBeHb 3HAUNMOCTHU ObLI MeHee 0,05 (BbICOKMIT
ypoBenb) (Puc. 1). CorsjiacHO moJTly4eHHBIM pe3yJibTa-
TaM, C. rectirostris yBeJMuMBaeT CBOIO YMCJIEHHOCTD IIPU
BBHICOKUX IIOKa3aTessiX COoAepXaHUsA OpraHH4YecKoro
BelllecTBa B JOHHBIX OTJIOXeHUAX — 67.99%, Torga Kak
IIpM MUHUMAJIBHOM COJIepXXaHUU OpraHuKU YyCIeml-
Hee Bcero u3 Cladocera passuBaetcsa C. cf. sphaericus
(36.18%).

4. 06cyxpeHue

CorytacHO JaHHBIM, TOJIyYEeHHBIM IIPU HCCJIe-
noBaHuM mnATH o3ep Kosbcko-KapesibcKoil MpOBHH-
UM, YCTAHOBJEHO, 4TO Biapertura affinis, Alona

%

OTHOCUTENbHASA YUCIICHHOCTH,

IIIIL, %

quadrangularis u Camptocercus rectirostris yBeJJUUUBaIOT
CBOI0 YMCJIGHHOCTb II0 Mepe yBeJIMYeHUs cofepxka-
HUA OpraHUYecKWX BelecTB, Torga kKak Chydorus cf.
sphaericus u Bosmina (Eubosmina) cf. longispina cmo-
COOHBI aKTHBHO pa3BMBaTbCA NPU HU3KOM ero coaep-
xanuu. C. cf. sphaericus MoXeT yCIenTHO pa3BUBAThCA
Kak B 3BTPOGHBIX, TaK U B OJUrOTPOGHBEIX BOIOE-
Max, a UMeHHO IocJie[JHee COCTOssHKe ObLIO, BUAMMO,
XapaKTepHO AJIA paHHUX 3TalloOB 3allOJIHEHUA BOJOE-
MOB TMOcJle OKOHYaHusA oJjiefeHeHus (CmupHoB, 2010).
HomunupoBanue C. cf. sphaericus B KOHIle ILIeHiCTO-
IleHa - HayaJjle roJiolleHa ABJIAeTCA TUIWYHOM KapTu-
HOM AJ1A 03ep IJIANMOreHHOro IpoucxoxaeHus. TakcoH
4acTo BBHICTyNAeT B pOJIM NMMOHEPHOro BUAA U OBICTPO
KOJIOHU3UpyeT BoAoeM, obJyiafaeT BceMH afalTamy-
AMU K JIMTOPAJIbHOMY 00pasy XW3HHU, IIpU 3TOM OH
XKe B Macce pasBUBaeTcsa U B IJIAHKTOHE IIpU HaJIu-
Yy B3BelIeHHBIX BOAOPOCJIel W MHBIX OpraHWYeCcKuX
yactun (Korhola and Rautio, 2001). YBeuueHue g0JI1
TaKCOHA B IO3[IHEM TroJIolleHe IMPUHATO CBA3BIBAThH C
sBTpoduKanue. MakcumasibHoro passurtus B. (E.) cf.
longispina pocturaer npu 37.77% comepXaHUU Opra-
HUYECKOr'o BellleCTBa, YTO BIIOJIHE COOTBETCTBYET KO-
JIOTUY XOJIOOHOBOAHOIO OJMTOTPOGHOro TakcoHa B.
(E.) cf. longispina, pa3BuTHe MpHU CpeOHUX 3HAYEHUAX
cofiepkaHNUsA OpraHWYecKoro BelllecTBa COOTBETCTBYET
DKOJIOTMYEeCKHUM IpeArnouyTeHUsAM Bosmina coregoni,
obuTaroero B Me3oTpO(HEIX YCIIOBUAX.

5. 3akniouenue

OxugaeMbIM pe3yJibTaToM HccyieJ0BaHUsA
OBUIO TIOJIyueHUe cBefleHUil 00 yBeJIMYeHUU 4YHCJIeH-
HocTu Camptocercus rectirostris o0 Mepe yBeJNYeHUA
coflepXaHUsA OpPraHUYecKUX BellecTB. BepoATHO, 4TO
BUJ OyJeT aHaJOTMYHO BecTH cebs U Ha TeppUTOpuu
LentpasnbHoil yactTu Poccun u B Gojiee 10XKHBIX peru-
oHax. OmgHako mauHbie 1o C. cf. sphaericus sBas0TCA
crielUYHBIMU U TE€CHO CBSI3aHBI C IPOUCXOXAEHUEM
nccjeoBaHHbIX o3ep. Tak, npeanoJsiaraercs, 4To B 03e-
Pax yMepeHHOT0 KJINMaTU4ecKoro nosca u roxHee C. cf.
sphaericus 6yAeT pa3BUBAThCA MO APYTOHM TPaeKTOPUM.

Acroperus harpae
Biapertura affinis
Alona quadrangularis

= Alona guttata/ Coronatella rectangula

Bosmina (Eubosmina) cf. longispina/ Bosmina coregoni
Camptocercus rectirostris

" Chydorus cf. sphaericus

Puc.1. 3aBucuMocTb uncieHHoCcTH TakcoHoB Cladocera ot COoAEepXaHMA OpraHN4Y€CKOro BeuecTsa B MCCJI€JOBAHHBIX osépax

Komnbcko-Kapebckoii MpoOBUHINHI
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