COOpHUK TE3NCOB
[l MexxayHapogHon MonoaexxHoum
Hay4YHO-MNPaKTU4YeCKOoMN KOHJrepeHLNK
«Mopckune nccnegoBaHust 1 odbpasoBaHuE»

VAVAVAVA VS _ s
suaie E dwcation 2U 14

www.maresedu.ru



LLEHTP HALUMOHANBHOMO
WHTENNEKTYANbBHOT

" |

> %,
0'39 b PE3EPBA, .
: ?“ I |
=
? ¢ Il . oo
% & 2 "y
% S TEOTPA®HYECKHH DAKYNBTET SCkuit ® POCCUA

5

MY wmenn M.B. Nlomonocosa

0pranussmops KOHPEPEHUUU:

- Yuebno-Hayunsrit lleatp FOHECKO-MI'Y
10 MOPCKOM T'€0I0THH U Te0(pH3UKe;

- llenTp Mopckux uccnenosannii MI'Y umenn M.B. JIoMmoHOCOBa;
- buonorunueckuii pakynsrer MI'Y nmenu M.B. JlomoHOCOBA;

- 'eorpaduueckuii pakynsrer MI'Y umenu M.B. JlIomoHnocOBa;

- 'eonornueckuii paxynsrer MI'Y nmenn M.B. JlomoHoCOBa;

- lleHTp HaIMOHAIBHOIO MHTEJUIEKTYaJIbHOIO pe3epa MI'Y

AHQOPMSUUOHHBIL N3PMHER:

HOII «<HedTerazossiii nentp MI'Y umenu M.B.JlomoHOCOBa»

KoopOuxamop KoH@EepeHyUU:

Lentp anamisa cevicMudeckux JaHHbX MDY umenn M.B.JIomoHOCOBa

ﬁ’\/ﬁ,}; Poccus, r. MockBa, JIeHUHCKHE TOPHI,
BiageHue 1, crpoenue 77,0¢puc 104
TeJ.: +7(495)930-85-52
dakc.: +7(495)930-80-58
email: info@msuseismic.com

®dotorpadpun Ha 00IOKKE
A.CemeHoB
http://clione.ru



CHHEKTPAJIBHBIE CBOMCTBA THAPO®OBHBIX KOMIIOHEHTOB
OPITAHMYECKOTI'O BEIIIECTBA BO/Ibl 1 JOHHBIX OTJIOKEHUI
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FOsicaxoé Buxkmop Hanapuonoeuu

Mocxkosckuii cocyoapcmesennwitl ynueepcumem umenu M.B. Jlomonocosa, 2. Mockea, Poccus

B pszme BomoeMoB, pacmonoKeHHBIX psitioM ¢ benomopckoit Ouomormueckoit cranumeit (BBC) MI'Y um.
M.B.JlomoHOCOBa, ObLIM OTOOpaHBI MPOOBI BOJABI M JIOHHBIX OTJIOXKEHWH. PaHee ObUIO MOKa3aHO, YTO YacCTh 3THUX
BOJIOEMOB OTAENSAETCA OT aKBaTOpuH bemoro Mopst u mpeAcTaBisieT cOOOM CIIOKHYIO CHCTEMY CMELICHUS MPECHBIX U
Mopckrx Box [1-3]. IlogoOHBIE BOJOEMBI CTaNM Ha3bIBAaTh OTACISIOMIMMHUCS WM OTIIHYPOBBIBAIOIMMHUCS. HekoTopsie
TUAPOJIOTHYIECKHE U (DU3HKO-XMMHYECKHE TMapaMeTphl TaAKMX BOJOEMOB OBIIM ONMHCaHBI paHee [4-6]. DTH BOZOEMBI
SBJISTIOTCSI YHUKAJIBHBIM O0OBEKTOM ISl M3YUIEHUsI IPUPOIHOTO OPraHMYECKOTO BEHIECTBA, €ro GopM U TpaHChOpMaIn
B Tpollecce NPEeBpalleHNusi MOPCKHX BOJIOEMOB B IPECHOBOAHBIE. PacTBOpeHHOe opranmueckoe semectBo (POB)
MIPUCYTCTBYET BO BCEX 0€3 WCKIIOYEHHs THUNAax MPUPOJHON BOJBI, COCTABISIET 3HAYMTEIBHBIH pe3epByap
OPTaHWYeCcKOro yriieposia Ha 3emiie M WIpacT KIIOUeBYIO pojib B KpyroobGopote yriepoaa. Omnako POB Bomsl u
opranndeckoe BemiectBo (OB) nonubix oTnoxenui (J1O) oraenstomuxcst BOJOEMOB JI0 CUX ITOp NPaKTHYECKU He ObLTH
H3y4YCHBI.

B pabore mpoBomurcs m3ydeHne omthieckux cBoWcTB POB Bomer ¢ pasmmuHoi rimyounsl m OB mOHHBIX
OTIIOKCHHH, a TaKkKe €ro TuApo(OOHBIX KOMIIOHEHTOB B TEKCAHOBBIX 3KCTPAaKTax OOpa3loB BOIBI M JOHHBIX

OTJIOKEHUH AJIs psiia oTaesstomuxcs Bonoemos Kannanakuickoro 3anusa benoro mops.
OT00p Po0 ¥ MPUTOTOBIICHUE YKCTPAKTOB

Bo Bpems skcniennimu B aprycte 2013 r. B KaXKJ0M U3 H3yYSHHBIX BOJOEMOB IPH ITIOMOIIH [TOTPYKAaeMOro Hacoca
yepe3 Kaxkapie 0,5 M OT MOBEPXHOCTH 10 MAKCUMAJIBHON ITyOMHBI OTOOpaHBI 00pa3Ibl BOABI U N3MEPEHBI CIIETYIOINE
XapaKTEePUCTHUKU: TeMIIepaTypa BOJBI, CONEHOCTh, PH M KOHIEHTpanus pacTBOPEHHOTo KHcIopona. IloBepXHOCTHBIE
BOJIBl W3YYEHHBIX 03€p HMCEIOT ciabomenodHoit pH, 3To cBsA3aHO ¢ Xopomied alspaiueil o3epa M IpoleccaMu
¢orocunresa. [ ryOMHHBIE ¥ NPUIOHHBIE BOJBI MMEIOT Ci1ab0-KUCIBIH pH B pe3ynbpraTe HaKOILICHUS CEPOBOAOPOIA U
OpPTaHUYECKUX KHUCIIOT BCJIEJICTBUE OpPOXKCHUSI OPraHHUYECKOTO BelIecTBa. VICKiroueHHeM sBISETCS NMPUIOHHAsT BOJA
o3epa Bepxnee, rae pH — HeliTpanbHbI.

Jist n3ydeHust (pIIyopecleHTHBIX CBOMCTB TUAPO(GOOHBIX KoMIIOHEHTOB OB BOJBI M JOHHBIX OTJIIOXKEHHH ObLIM
TIPUTOTOBJICHBI TE€KCAHOBBIE YKCTPAKTHI 0OPA3I0B MOBEPXHOCTHOI BOABI, W3 BOJHOM TOJIIM C PA3IMYHON TIyOWHBI 1
00pa3moB MOHHBIX OTIOKeHHWH. ['mapododusre kommoreHTs POB skctparupoBamicy u3 100 Mir BOIBI AECATHIO MII
rexcana «Kpuoxpom» 1 copra (OCY) ¢ YO mormomennem Ha 200 HM 0,5 o.e./cm [7].Takum obOpa3om, BMecTe ¢
9KCTPAKIMOHHBIM BbIeNCHNEM THApo(oOHBIX KoMIOHEHT POB mponcxoamino ux AecATHKpaTHOE KOHIIEHTPHUPOBAHME
U3 MPHUPOAHBIX BoJ. DKcTpakius OB 13 NOHHBIX OTIOXKEHHMH MPOBOAMIACH IIPH IPEIBAPUTENHLHON MOITOTOBKE MPOO.
OOpa3upl JOHHBIX OTJIOKEHHH TPEIBApUTEILHO BBICYNIMBAIM Ha BO3JYyXE, pPAacTHUpPAM M IPOCEHBAIN YEpe3 CHTO C
JuameTpoMm nop 0,5 mm. [lanee, npocesaHHy0 MpoOy JOBOAWIM B CYIIMIBHOM IIKady 10 IMOCTOSHHOrO Beca mpu 50 oC

Y Ha yJIbTPa3BYKOBOH OaHe npoBouiu kcTpakuuio 10 mi rekcana u3 0,5 r npoosr [7].



JIyist KOJIMYECTBEHHON XapakTepuCTHKH TuapodoOHbIX KoMIOHeHTOB OB BoAbl M JOHHBIX OTJIOKECHHI Oblia
oTpeneneHa KOHIEHTpanus yriieBoaopoaoB (YB) mis Bcex mpob BOABI M JOHHBIX OTIOXKECHUH Ha CHEKTpO(IyopuMeTpe
«Dimoopar-02-3M» [7]. B kauecTBe craHzapTa HCIOJIB30Ball TOCYIApCTBEHHbIH crangapTHbid obpaser (I'CO): CO
Jlrom-HIII" — pactBop macma typobunHOoro T22 mo I'OCT 32-74 B rexcane. KoHIeHTpanuy yriieBogopoIoB B mpodax

BOJIbI U JOHHBIX OTJI0KCHUH OpeACTaBJICHBI B Ta6n1/1ue 1.

Tabmuna 1. YrieBogopoasl B HOBEPXHOCTHOM, MPUIOHHOM BOJIE U TOHHBIX OTIIOKEHHUIX

VB
VB MPUIOHHON VB JIOHHBIX

Bomoem IIOBEPXHOCTHOM  BOJIBI,

BOJIBI, MI/JI OTJIO0KEHNH, MI/KT

mr/mn

03. Kucno-Cnankoe - - 93,12+9,31
0yxrta bruodunberpos 0,015+0,002 0,056+0,006 28,85+2,89
03. H.Epmiosckoe - 0,057+0,006 94,87+9,49
03. Bepxuee - 0,049+0,005 48,47+4,85
JlaryHa Ha 3€JICHOM MBICY 0,022+0,002 0,061+0,006 43,85+4,39
03. Tpexusetnoe 0,015+0,002 0,066+0,007 133,40+13,34
03. EnoBoe 0,013+0,001 0,041+0,004 83,54+48,35
03. BogomnpoBoaHoe 0,012+0,001 - 33,97+3,40

KoHueHTpanys yrieBoJopoioB B IIOBEPXHOCTHOM BoJie 03ep Haxomutcs B auanazone 0,01...0,02 mr/a. 3to B 3 -
4 pa3sa MEHbIIC, YeM B NPUIOHHONW WIOBOM Bojae. I[IpumoHHAs BoJa C aHadPOOHBIMU YCJIOBUSMH HAJ
BOCCTAHOBJICHHBIMH OCaJKaM{ OTJIMYAETCs BBICOKUM cojepkanueM POB. DTo cBs3aHO ¢ OOJBIION MHKPOOHOM
Oromaccoif MPUIOHHBIX BOA M BOCCTAHOBIEHHBIX OCAKOB, SBIIIOMIEHCS HCTOYHUKOM oOpazoBanus OB.

Jns mpomexyTouHO# 1o TiyOmHE TpoOBI BOIBI (4,5 M) NmaryHel Ha 3eleHOM MEICY oTMedaercs 50-kpaTHoe
YBEJIMYCHUE KOHLEHTpPALMH YIJIEBOJOPOAOB MO CPAaBHEHHIO C INPHIOHHOH Bomod u 150-kpaTHOe yBennueHue
KOHIICHTPAI[UH YTIICBOJIOPOJIOB MO CPABHCHUIO C MOBEPXHOCTHOM Boow (3,23 £ 0,30 Mr/m). DTo CBsI3aHO ¢ HATUYUEM
0OJBIION KOHIIGHTPAIUH (POTOTPOGHBIX M XEMOABTOTPO(PHBIX MUKPOOPTAaHU3MOB B SPKO OKPALICHHOM CJIOE BOJBI,

MEPEXOJHOM OT OKUCIUTCIIBHBIX K BOCCTAHOBUTC/IbLHBIM YCJIOBUSIM.

CriekTpanabHbIe U3MEPESHHS

CrieKTpbl MOTJIONICHHUsT ¥ (IIyOpECICHIINH IPH PA3IMYHON JUTMHE BO30YXKIAIOMIET0 U3Ty4eHHs ObUIA M3MEPEHBI C
ucnons3oBanueM crekrpodoromerpa Unico u payopumerpa Solar CM2203 kak st HCXOAHBIX 00pa3loB BOIbL, TaK U
JUTSL TeKCAHOBBIX DKCTPAKTOB.

B oTiuuune OT TUMAYHBIX CIIEKTPOB ONTHYECKON TNIOTHOCTH TPUPOTHON BOJBI, B KOTOPBIX HE HAOJFOIAIOTCS YETKO
BBIpaKEHHBIC MUKU morjomnieHus B Y@ obmactu [8], CHEKTPBI ONTHYSCKOW IIOTHOCTH T'eKCAHOBBIX IKCTpakToB OB
BOJIBI M JOHHBIX OTJIOKEHUH BBISIBHIIM ITMKH IOTJIONIEHMS Ha JUIMHAX BOJIH 223, 264 u 280 M. [TomuMo moriomeHus B
YO obmacth, Il TEKCAHOBBIX 3KCTPAKTOB CJIOEB BOJBI C SIPKOM OKPAacKOH, BBI3BAHHOW OOWMIIBHBIM IPHUCYTCTBHEM
MHUKpPOOPTaHN3MOB, B BHINMOH oOnactu crmektpa B aumamazoHe 400...500 HM HaOMOIaIM TOJOCH TOTJIOIMICHHUS

KapoOTHHOMIOB (pHc. 1) 1 mojocy nornonieHus xjaopodmua a Ha 663 HM.
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Puc. 1. CnexTpsl nornouieHus rekcanoBbIx 3kcTpakToB OB noBepxHocTHOM Boibl 1 JIO AJist pa3IM4yHbIX BOJIOEMOB

Tunmaseiil cnexTp ¢uIyopecueHIMA TPUPOAHOW BOIel Ipu Y@ BO3OYKAEHHH COCTOMT M3 [BYX IIUPOKUX
MIEPEKPBIBAIOIINXCS  0JIOC: TIOJIOCH!  (iryopecleHIM OeJIKOBBIX U (DEHONIBHBIX coequHeHnd B Y® obnactu ¢
makcumymoM 300-350 HM u (iyopecleHIIMN I'YMYCOBBIX COSIMHEHHH B BUJIMMOI 00JacTH CHEKTpa ¢ MaKCHMyMOM
400-450 uM [8]. MakcuMyM CBEYEHHSI TYMYCOBBIX COEAMHEHHWI 3aBHCUT OT JUIMHBI BOJHBI BO30ykaeHus. Ilpu
M3MEHEHWH JJIMHBI BOJHBI BO30OykaeHus oT 270 mo 310 HM MakCHMyM ITOJIOCHI MCIYCKaHHS CMEIIAeTcs B CTOPOHY
Gosiee KOPOTKHMX AJHMH BOJH (TaK HAa3bIBAEMBIN «CHHHMI CIBUI» CIIEKTPOB HCITyCKaHUs). BenmumHa «cuHEro ciasura»
3aBHCHUT OT THITA IPOOBI U Pa3IMIACTCs s TYMYCOBBIX BEIIECTB PEUHOM M MOPCKO# BobI [9-10].

JIJIl TeKCaHOBBIX 3KCTPAaKTOB INPHM BO3OYXIECHHH CBETOM C KOPOTKMMH IJIMHAMH BOJH HaOmogaercs Y@
(iryopecueHINs, THTEHCUBHOCTh KOTOPOH 3aBHCUT OT KOHIIEHTpauuu ruipodooHoii komrnonentsl OB B 00pasie (puc.
2). Ilpm B030ykneHMHM CHUHHMM CBETOM /IS HEKOTOpPBIX INpo0 HaOmomaercs cBedyeHwe xiopodmwuia a. Ero
HWHTEHCHBHOCTb BBILIE JJISI ITPOO JOHHBIX OTIOXKEHHUH U U1l HEKOTOPBIX TOPU30HTOB TOJIIIIY BOJIBI, Y€M JUISi TEKCAHOBBIX

OKCTPAKTOB HOBerHOCTHOﬁ BOJIHBI.
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Puc. 2. CriexTpsl (uryopecieHIny reKcaHoBbIX 3kcTpakToB OB moBepxHocTHOM Boabl U JO st TaryHbel Ha 3€JICHOM MBICY.

OCHOBHEbIE PE3YJIbTATHI U BBIBOABI

1. OmpeneneHbl CyMMBI YTIIEBOJIOPOJIOB B TEKCAHOBBIX SKCTPAaKTaX B MOBEPXHOCTHBIX BOJAAX, B BOJAX B 30HE,
TIEPEXOIHON OT OKUCIUTEIBHBIX YCIOBUN B BOCCTAHOBUTEIHHBIM YCIOBHAM, B IIPHIOHHBIX BOJAX.

2. Ilpn m3ydeHUHN M3MEHEHHUS KOJMYECTBa YIJIEBOJOPOIOB C TIyOMHOM, IS JaryHBl 3€JI€HOTO MBICA OTMEYEHO
MaKCHMaJIbHOE WX COJIEpKaHWE B 30HE TEOXMMHUYECKOTO Oaphrepa, TA€ OYEBHAHO HaOmogaeTcs HaumOOoIbIIas
MHKpPOOHAast aKTHBHOCTD.

3. B cmekTpax MOTJIOMIEHUs JJIsl TeKCAHOBBIX SKCTPAKTOB MPOO BOJBI C PA3IMYHBIX TIYOHH, PUIOHHON BOJBI U
JIOHHBIX OTJIOKCHHI C YBCIMYCHUEM LIIYOWHBI M HAPACTAHHS BOCCTAHOBUTCIBHBIX YCIOBHU OTMEUACTCS MOSBICHHE
T10JI0C B yIbTpadHOIETOBON 00JaCTH ¢ MAKCUMYMAaMHU IPH JUTMHAX BoJH 223, 264 u 280 HM.

4. JInst spKO OKPAIICHHOTO 3a cYeT POTOTPOGMHBIX MHUKPOOPTaHU3MOB MEPEXOAHOTO CJIOS BOJBI (JIaryHa 3eJIeHOro
MbIca, 4,5 M) HaOmogaeTcss MaKCUMYM TIOTJIONICHNS B BUAMMOM 00JacTH CIIEKTpa, XapaKTepHBIN I KapOTHHOHIOB.
OTO COOTBETCTBYET MUKy MaKCHMAaJIbHON KOHIEHTpAIHd (POTOTPOPHBIX W XEMOABTOTPO(PHBIX MHUKPOOPTaHH3MOB B
30HE, MOTPaHUYHOW T€OXUMHYECKOMY Oapbepy.

5. Ilpu cpaBHHUTEIFHOM aHANH3€ CIEKTPOB (uryopecueHIH ruapodoOHEIXx KoMmoHeHTOB POB miist rekcaHOBBIX
JKCTPAKTOB OTMEYCHO YBEIMUYCHHE HHTCHCHUBHOCTU (DIYOPECICHIIMH XJIOpodMiia a Py Mepexojie OT MOBEPXHOCTHBIX
BOJI K IPUJIOHHBIM BOJIAM U JIOHHBIM OTJIOKCHHSIM.

OTtxensironuecss COJCHBIE O3epa HAa Pa3HBIX CTAAMAX HW30JAIUM MOTYT CTaTh MOJCIBHBIM OOBEKTOM JUIS
(hyHIAMECHTAILHBIX KOMIUICKCHBIX HCCIICJOBAHUI CYKIIECCHM BOJHBIX M MPHUOPEKHBIX 3KOCHUCTEM, B TOM YHCJIC U B

paMKax IporpaMMBbl U3yUIEHHUsI PACTBOPEHHOTO OPTaHUIECKOTO BEIIECTBA IPUPOIHOM BOMBI.
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SPECTRAL PROPERTIES OF HYDROPHOBIC COMPONENTS OF
ORGANIC MATER OF NATURAL WATER AND SEDIMENTS IN
SEPARATING BASINS OF THE WHITE SEA

Khundzhua Daria Aleksandrovna, Gorshkova Olga Mikhailovna, Krasnova Elena Dmitrievna, Patsaeva Svetlana
Viktorovna, Chevel Kira Anatolievna, Yuzhakov Viktor Illarionovich
M.V.Lomonosov Moscow State University, Moscow, Russia

Water and sediment sampling we performed from some water relic basins located near the White Sea Biological
Station (WSBS) of Moscow State University. As it was previously shown, theese water bodies separating from the
White Sea represent a complex system of mixing of fresh and marine waters [1-3]. These reservoirs were called
“separating basins” and some of their hydrological and physico-chemical parameters have been described previously [4-
6]. Basins separating from the sea are the unique natural objects for investigations of natural organic matter, its form
and transformation in the process of turning the marine into fresh water environment. Dissolved organic matter (DOM)
occurs in all types of natural water representing a significant reservoir of organic carbon, and plays a key role in the
carbon cycle on the Earth. However, aquatic DOM and nonliving organic matter (NOM) in sediments from separating
basins still have not been studied.

The target of this work was to study optical properties of sediment NOM and aquatic DOM from different depths
in water basins, as well as its hydrophobic components in the hexane extractions of natural water and sediment samples

in several separated basins of the Kandalaksha Gulf of the White Sea.

Sampling and extractions preparation

During the expedition in August 2013 water sampling from each of the studied basins was performed from every
0.5 m from the surface to a maximum depth using a submersible pump, and characteristics like water temperature,
salinity, pH and dissolved oxygen concentration were measured in the field. Surface water in the studied lakes has sub-
alkali pH due to good aeration of the lake and the processes of photosynthesis. Deep and bottom waters are sub-acid pH
resulting from accumulation of hydrogen sulfide and organic acids as caused by fermentation of organic matter. The
exception is the bottom water of Verkhnee Lake which pH is neutral.

To study fluorescence properties of hydrophobic components NOM of the water and bottom sediments were
prepared hexane extractions from surface water, from the water column with different depths and samples of bottom
sediments. Hydrophobic components of DOM were extracted from 100 ml of water by ten ml of 1st grade hexane
"Crogram" with the UV absorbance at 200 nm equal to 0.5 r.u./cm [7]. Thus, with the extraction selection the DOM
hydrophobic component grew tenfold concentration of natural waters. Extraction of NOM from bottom sediments was
conducted during the preliminary sample preparation. Samples of bottom sediments was pre-dried in air, ground and
sieved through a sieve with a pore diameter of 0.5 mm. Further, the sieved sample was brought in a drying camera to
constant weight at 50 °C and extraction was performed with 10 ml of hexane from 0.5 g of the sample using ultrasonic
bath [7].

For the quantitative characterization of hydrophobic components of NOM of the water and bottom sediments the
concentration of hydrocarbons (HC) was determined for all water samples and bottom sediments on “Fluorat-02-3M”
[7]. “State standard sample” was used as the standard: solution of turbine oil T22 in hexane according to GOST 32-74.

Concentrations of hydrocarbons in water samples and sediment are given in the table 1.



Table 1.Hydrocarbons (HC) in the surface, bottom water and sediments

Lake or water body HC in  surface HC in bottom water, HC in sediments,
water, mg/I mg/l mg/kg

Kislo-Sladkoe lake - - 93,12+9,31
Biofilters bay 0,015+0,002 0,056+0,006 28,85+2,89

Nizhnee Ershovskoe lake - 0,057+0,006 94,87+9,49
Verkhnee lake - 0,049+0,005 48,47+4,85

Lagoon on the Green Cape 0,022+0,002 0,061+0,006 43,85+4,39

Tricolor lake 0,015+0,002 0,066+0,007 133,40+13,34
Elovoe lake 0,013+0,001 0,041+0,004 83,54+8,35
Vodoprovodnoe lake 0,012+0,001 - 33,97+3,40

The concentration of hydrocarbons in the surface water of lakes is in the range of 0.01-0.02 mg/l. It’s in 3-4 times
less than in the sludge bottom water. Bottom water with anaerobic conditions over the recovered sediments is noted
with high content of DOM. This is due to the high microbial biomass of bottom water and the recovered sediments,
which are a source of NOM formation. The lagoon on the Green Cape intermediate water layer sample (4.5 m)
demonstrates the 50-fold increase in the concentration of hydrocarbons in comparison with the near-bottom water and
150-fold increase in the concentration of hydrocarbons in comparison with surface water (3,23 £ 0.30 mg/l). This is due
to the presence of a large concentration of photoautotrophic and chemoautotrophic microorganisms in brightly colored

water layer, which transition from oxidizing to reducing conditions.

Spectral investigations

Absorption and fluorescence spectra for hexane extracts and initial samples were measured at different excitation
wavelength using UV-Vis spectrophotometer Unico and luminescence spectrometer Solar CM2203.

In contrast to typical absorption spectra of natural water, for which distinct peaks in the UV region are absent [8],
the absorption spectra of hexane extractions of water and sediments showed peaks at wavelengths 223, 264, and 280
nm. In addition to absorption in the UV region, for hexane extractions from brightly colored water layers (pigmentation
caused by the abundant presence of microorganisms) were observed absorption bands of carotenoids in the visible

spectrum in a range of 400 to 500 nm (Fig. 1) and the absorption band of chlorophyll a at 663 nm.
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Fig.1. Absorption spectra of the hexane extractions from surface water NOM and bottom sediments in different basins.

Typical fluorescence spectrum of natural water under the UV excitation consists of two broad overlapping bands:
fluorescence band of protein and phenolic compounds in the UV region with a maximum of 300-350 nm and
fluorescence of humic compounds in the visible spectral range with a maximum of 400-450 nm [8]. Fluorescence
maximum of humic compounds depends on excitation wavelength. The emission maximum shifts to shorter
wavelengths with changing in excitation wavelength from 270 to 310 nm (so-called "blue shift of the emission spectra).
The value of "blue shift" depends on the type of sample and varies for humic substances from river and marine waters
[9-10].

For hexane extracts under short wavelengths excitation the UV fluorescence is observed, which intensity depends
on the concentration of hydrophobic components of NOM in the sample (Fig. 2). For some samples fluorescence of
chlorophyll a is observed with excitation with blue light. Its intensity is higher for sediments samples and for some

horizons of the water column than for hexane extracts of surface water.
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Fig.2. Fluorescence spectra of the NOM hexane extractions from surface water and sediments in the lagoon on the Green Cape
excited at 270 or 410 nm.

Main results and conclusions

1. Amounts of hydrocarbons were defined in hexane extracts from surface waters, from the waters in the zone of
transition from oxidative to reducing conditions and from the bottom waters.

2. During the study of changes in the number of hydrocarbons with depth, lagoon on the Green Cape showed the
maximum content in the zone of geochemical barrier, where obviously there is the greatest microbial activity.

3. In the absorption spectra of hexane extractions of water samples from different depths, bottom water and
sediments the appearance of bands in the ultraviolet region with maxima at wavelengths 223, 264, and 280 nm it was
observed with increasing depth and increasing reducing conditions.
4. For brightly colored due to the phototrophic microorganisms transition layer of water (lagoon on the Green Cape, 4.5
m) there is the maximum absorption in the visible region of the spectrum, that is characteristic of carotenoids. This
corresponds to the peak of maximum concentration of photoautotrophic and chemoautotrophic microorganisms in the
zone borders on geochemical barrier.

5. A comparative analysis of the fluorescence spectra of hydrophobic components of DOM for hexane extracts
showed increase in the intensity of fluorescence of chlorophyll a in the transition from surface waters to the bottom

waters and sediments.
Separating salt lakes at different stages of isolation can become a model object for comprehensive fundamental research
of succession of aquatic and coastal ecosystems, including the framework of the program which study dissolved organic

matter in natural water.

References



1. Krasnova E.D., Pantylin A.N. Sweet-and-sour lakes full of wonders // Priroda, 2013, Ne 2,
pp. 39-48.

2. Pantylin A.N.., Krasnova E.D. Separating basins of the White Se as novel subject for
interdisciplinary research // Geology of seas and oceans. Proceedings of XIX Intern. Sci, Conf.
(Workshop) on marine geology. Moscow. GEOS, 2011. Vol. 2, pp. 241-246.(in Russian)

3. Shaporenko S.1., Korneeva G.A., Pantyulin A.N., Pertsova N.M. The features of ecosystems
of separating water basins in the Kandalaksha Gulf of the White Sea //Water resources, 2005, Vol. 32, No
5, pp. 517-532.

4, Krasnova E.D., Voronov D.A.lllumination in different water layers in meromictic lakes of

the White Sea coast //Ecological problems of Northen regions: 2014. — Part .2. - pp. 183-186. (in Russian)

5. Losyuk G.N., Kokryatskaya N.M., Krasnova E.D. Hydrogen sulfide contamination of the
lake “Kislo-Sladkoe” (WSBS MSU) // Ecological problems of Northen regions: 2014. — Part .3. - pp. 187-
189. (in Russian)

6. Kharcheva A.V.; Meschankin A.V.; Lyalin I.1.; et al. The study of coastal meromictic water
basins in the Kandalaksha Gulf of the White Sea by spectral and physicochemical methods //Saratov Fall
Meeting 2013: Optical Technologies in Biophysics and Medicine Xv; and Laser Physics and Photonics
XV Volume: 9031, 2014. DOI: 10.1117/12.2051737

7. Laboratory techniques to study and control environmental conditions. Tutorial. Edts. Kapitsa
A.P., Krasnushkin A.V. Moscow, Faculty of Geography of Moscow State University, 2008, 180 pages.

8. lopmkosa O., ITamaesa C., ®emoceeBa E., Illyomna M., FOxakor B. ®myopecueHims
PacTBOPEHHOTO OPraHMYECKOTO BEIIECTBa NPHUPOJHON Boxbl //Boaa: xumus m skosorus. 2009. Ne.11.
C.31-37.

9. Shubina D., Gorshkova O., Patsaeva S., Terekhova V., Yuzhakov V. The "blue shift" of
emission maximum and the fluorescence quantum vyield as quantitative spectral characteristics of
dissolved humic substances //EARSeL eProceedings. 2010. V. 9. P. 13-21.

10. Gosteva O.Yu., Izosimov A.A., Patsaeva S.V., Yuzhakov V.I., Yakimenko O.S Fluorescence
of aqueous solutions of commercial humic products //Journal of Applied Spectroscopy 2012. Vol. 78, No
6, pp 884-891, DOI: 10.1007/s10812-012-9548-8.



