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AnHoTtanus. [IpuBeneHBI cxeMa M OMHCAHHWE YCTPOWCTBa, IMpeIHA3HAYEeHHOTO Ui oTOOpa
1po0 BOJBI B IPUJOHHOM CJIO€, IIPHIIEkKAIIEM I'PyHTY JII000ro Tuna, Ha rirybuse no 2 M. Kon-
CTPYKIMS, KIIIOUEBBIM JIEMEHTOM KOTOpOil siBisiercs mmpull JKaHe, mpocta U J1€rKo U3roTas-
auBaeTcs. YCTPOHCTBO MO3BONISET PACIIMPUTH AOCTYMHBIA JUIS MCCIIEIOBAHUS yIacTOK JIUTO-
paNpHO 30HBI, HE MPHBJIEKast K cOoOpaM akBaTaHTHCTOB. [Ip060OTOOPHUK C yCIIEXOM HCIIONb-
3yeTCsl Ha MPOTSHKEHUU HIECTUIETHETO MEPUOJa MOHUTOPUHIOBBIX UCCIENOBaHUI IpUOpex-
HO 30HBI 03epa baiikai.

KiioueBnle cioBa: baiikan, nmpuOpexHas 30Ha, MOHUTOPHUHT, HOBBIH NIPOOOOTOOPHUK, MIpU-
JOHHAS BOJIA.

Jns nutupoBanus: JIyxués A. I'., Tumomkun O. A. HoBblif mpo600TOOPHUK IS IPUIOHHOM BOJBI IPHOPERK-
HO#1 30HBI BogoéMoB // M3Bectust UpkyTckoro rocyaapcrBenHoro ynusepcutera. Cepust buosnorus. Dxomorus.
2019. T. 28. C. 101-107. https://doi.org/10.26516/2073-3372.2019.28.101

B apcenane OaiikanbCKUX JTUMHOJIOTOB MMEETCS pazHOOOpazHoe mpobooT-
OoopHoe oOopynoBanme. [IpoObl menmarmueckoi BOABI, HApUMeEp, OTOMPAIOT C
omnpenenéHHbIX rIyOuH ¢ moMomiplo 6atomerpa. OqHUM U3 HauboJee 4acTo MpH-
MEHSEMBIX SIBIseTCs mnpul JKaHds, ¢ MOMOIIBI0 KOTOPOTO OTOMPAIOT BOAY AJIS
XHUMUYECKOT0 U MUKPOOHOJIOTHYECKOTO aHATT30B.

MOHHTOPHHT BOAHOM SKOCHCTEMBI, TIOMUMO IPOYEro, MPEAIOoIaracT OLEHKY
Ka4yecTBa BOJbI, €€ XMMHUYECKOr0 M MUKpPOOHOTO cocraBa. B mporecce Mexauciiu-
TUTMHAPHBIX HMCCIIeIOBAaHUN COCTOSHUS MPUOPEXHOM 30HBI 03epa balikanm MbI mbiTa-
JIMCh ONPEACIINTG BJIMAHUC HA Heé T'PYHTOBBIX BOM, B YaCTHOCTH BBISICHUTDL, OTJIMYA-
FOTCS JT TUIPOXUMHUYECKHE TTOKa3aTeII TPYHTOBOW BOJIBI IUISHKA M BOJBI HIDKE ype-
3a. [ aToro HEOOXOAMMO OBLIO OMPENENUTh M COMOCTABUTH KAad4eCTBO BOIBI Ha
TpaHCeKTe U3 TPEX TOUEK: B TPYHTE BHIIIE ype3a, Ha ypese v HIDKe ype3a (Ha onpere-
n€HHOM riryonHe y mHa). [l otbopa 1pod BOIBI Ha TPETHEH TOUKE MBI HCIIOJIH30Ba-
T mpuUis JKaH?, CMOHTHPOBaHHBIE Ha pa3pabOTaHHOM HAMU YCTPOMCTBE.

[Ipemnaraemoe ycTpoWCTBO MpeAHAa3HAYEHO I 0TOOpa Mpod BOIBI B MPH-
JIOHHOM CJI0€, TIPUJIekKAIEeM TPYHTY JIF000T0 THIA, Ha TTyOnHax 110 2—3 M (puc. 1,
2). IIpo60OTOOPHUK MOXKHO MPUMEHSATh HA MEJIKOBOJIbE C JIOJKH WU 3aXO0Is B
BOJly Ha JOCATaeMyl0 TIyOMHY B PE3MHOBOM IOJYKOMOWHE30HE. YCTPOHCTBO
MO3BOJIACT PACHIMPHUTH JOCTYIHBIN IJIsl HCCIIEAOBAHUS YYaCTOK JIUTOPATBHON 30-
HBI (€CTIM CKIIOH MOJIOTHH, BO3MOXKHO OXBATUTH 30HY IIMPHUHOM OKOJIO MOJIyKHIIO-
MeTpa), He UCHOJb3ys JOPOTOCTOAIIETO W HE BCET/A JOCTYITHOTO aKBaJIaHTHCT-
ckoro cHapspkeHus. OTOop mpob meaecoo0pa3Ho MPOBOAUTE B HITUIIb, TOCKOJIBKY
IIpy CUJIbHOM BOJIHCHHHU BOJIa B JIMTOpAJIU NECPEMEIINBACTCA.
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Puc. 1. OtOop npuroHHOI BOJBI HA KAMEHUCTOM IPYHTE: JIEBBIH LINPHUI] yXKE 3alI0JHEH

npunonHo# Bogoi (horo O. A. TumorkuHa)

[Tpo600TOOPHUK COCTOMT M3 HECyLIeH
IMTaHTH (IEPEBIHHOTO YEPEHKA) IITUHON 2 M
(puc. 3, a, 6: 1), OCHOBBI, ABYX IIIPHUIICB
Kans 00bEMoM 160 MIT KaXkIbIi, METaJIHYE-
CKHX JKeI000B, ABYX IHYypoB. OCHOBa mpea-
CTaBIsieT CO0OH yIUTMHEHHBIH TPSAMOYTOJIb-
HUK U3 JepeBa, TEKCTOJIUTA WIX APYroro Iuia-
CTHKa IIUPHUHON 5-6 cM, TONMIIUHON 2 CM H
mmHoM 50—60 oM, 3aKperIEHHBIN Ha IITaHTe
(uepeHke) W TpuIeraloUMi K HEl pedpom
moBAoNb (puc. 3, a, 6: 2). Kaxneri mimpwui
MOMEIIEH B 3aKpPEIJIEHHOE Ha HUXKHEM Kpae
OCHOBBI THE3J0 (&JTIOMUHHEBBIH IHIMHID
riryOuHoi 3—4 cM) ¢ KOaKCHalbHBIM OTBEp-
ctueM (puc. 3, a, 6: 3), B KOTOpOe BBITAETCS
HaKOHEYHHK mmpuia (puc. 3, 6: 5). LHumuaap
mmpuna (puc. 3, 6: 4) pukcupyercs pasme-
IIEHHBIM Ha OCHOBE LIyPYIOM, IUIAINKA KOTO-
poro MpIKHMaeT Kpall IWIMHApPAa K OCHOBE.
Cam mypyn CIy>KUT Al HUJIHHAPA OMOPOii,
Ha KOTOPYIO NPUXOAWTCS Harpys3ka IpHu BbI-
NMBIDKEHUHN ITOKA ¢ TmoprmHeM (puc. 3, 6. 6).
IlocnenHuid BBIIBUTAIOT MPU MOMOIIM IIHYpa
(puc. 3, a, 6: 7), 3aKpema€HHOTO 3a YIOp

M3BecTus MpKkyTcKOro rocyapcTBeHHOr0 yHHBEPCUTETA
Cepusi «buonorus. Dxonorus». 2019. T. 28. C. 101-107

Puc. 2. Orbop npuIoOHHOH BO-
Ibl Ha T1ecdyaHoM TpyHTe (¢oTo
O. A. TumorkuHa)
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mTOKa. BAONb IITaHrW MIHYp MPOXOAWUT BHYTPH PACHOIOKEHHOTO Ha OCHOBE
HanpasJstoniero xémnoda (puc. 3, a, 6. 8). I[IpoTHBONONIOKHBIN KOHEI MIHypa 3a-
KpeII€H Ha CKoOe Ha CBOOOTHOM KOHIlE ITaHTH (depenka) (puc. 3, a: 9). OTsep-
CTHSA HAaKOHEYHHKOB 000MX HIMNpUILCB pacrojiararoTcsl Ha OAHOM YPOBHEC C HUIK-
HUM KOHLIOM IUTAaHTH (YepeHKa), KOTOPHII MPEeNsITCTBYET MOTPY>KEHHIO HAKOHEY-
HUKOB B 3aKyTIOPUBAIOIINN WX MSTKHH TpyHT. Eciii 0TOOp BOIBI MTPOU3BOMAT Ha
KaMC€HUCTOM TI'PYHTC, HAKOHCYHHUK MINpHUIa INOMECIIAIOT B MPOCTPAHCTBO MEKAY
KaMHsIMH. BmecTe ¢ Bomoi B mpoOy B HEOONBIIOM KOJMUYECTBE TAKXKE MOMAAAI0T
MSTKUH TPYHT (W1, TIECOK), IETPUT M OPTaHU3MbI (PUTO- M 3000€HTOCa, KOTOpPBIE, Of-
HAKO, MOTYT OBITh yIAJICHBI M3 ITPOOHI IIOCPEICTBOM (DIITHTPAITMN FITH OCAXKICHHSL.
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Puc. 3. Obuias cxema ycrpoiicTBa MpoO0OTOOPHHUKA ISl IPUIOHHOW BOZBI B ABYX IPO-
exiusix (a) U cxema ycrpoiicTBa mpo6ooTbopHoro y3na (6): I — Hecyinas mTaHra (4epeHoK);
2 — OCHOBA; 3 — T'HE3/10; 4 — WWINHJP IINPULA; 5 — HOABITONbHBIN KOHYC (HAKOHEYHUK) MIITPU-
1a; 6 — ITOK IMpHIa; 7 — mHyp; 8 — xk&100; 9 — ckoba
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MOHHUTOPUHTOBBIC MEXAUCIUTUIMHAPHBIC HCCIICIOBAHSI IMTOPATLHOM 30HBI
Ha baiikane corpynnuku JIMH CO PAH nposoasat exerogso ¢ 2013 r. B nepuoa
OTKPBITOH BOJHI (B MIOHE B CeHTI0pe) B Xoae 10—14-1HeBHBIX KOMITJIEKCHBIX JKC-
neaunui 0Toop Mpod MpoBOAMTCSA Ha 15-25 cTaHIMIX, PaclpeneiéHHbIX BIOJb
NpUOPEKHOW 30HBI BCErO O3epa. XapaKTEPUCTHKH KaXKAOW W3 HUCCICAYEMBIX
CTaHITUH BKJIOYAIOT XUMHYECKHA W MUKPOOHWOJIOTHYECKHUI aHaau3 BOMBI, OIpe-
JIeJIEHUE KauecTBa M KOJIWYeCcTBa 300- U (purobeHToca, u3MepeHue psjaa abuoTu-
YecKuX mapameTpoB cpeabl. C MOMOIIBI0 HOBOTO MPOOOOTOOPHHMKA MPOBOIMIN
cOop mpoO MPHUIOHHON BOIBI IS aHAIHM3a HA COAEPIKAHNE XUMUYECKHUX JJIeMEH-
TOB (B TOM YHCIIC KHCIOPOAAa) U MHUKPOOHMOIOTHIECKOTO aHanmm3a (ComepiKaHue
KOJIM(OPMHBIX U MPOYUX MUKPOOPTAHU3MOB). Y CTPOHCTBO OTIIMYHO 3aPEKOMEH-
JIOBaJIo ce0sl Ha MPOTSHKEHUHU BCETO MEpHOAa MUCCIIeOBaHNH. B pesynbraTe sTHX
paboT OBUTH TTOJTYYCHBI TAHHBIE O COCTOSHUM MPHUOPEIKHON 30HBI BO BCEX YACTIX
o3epa [Dxomorudeckuii Kpusuc ... , 2014; MaccoBoe pazsutue ... , 2014; Dxoo-
THYECKHH KpHU3HC ... , 2015; Ponb aHTpONOreHHbIX ... , 2016], ponu OBITOBBIX CTO-
KOB B WHTEHCHBHOM pa3BHTHM HHUTYATBIX BOJOpocieil B 3Toit 30He [Rapid
ecological ... , 2016; Groundwater contamination ... , 2018; AHTpororeHHoe 3a-
rps3HeHue ... , 2018].

Aemopul 6razodapsm B. H. Anexcanoposa 3a useomosnenue npoboomoop-
Huka u yepmediceii ycmpoticmea, E. M. Tumowxuny 3a nepegod pegpepama cood-
WeHUsl HA AHSTUUCKUL A3bIK.

Paboma evinoanena npu ¢hunancoeoii nodoepoicke memwvt «Kpynuomac-
wmabHble USMEHeHUs. 8 IKON02UU U DUOPAZHO0OPA3UU CO0OUeCmE NPUOPENCHO
30ubl 03epa batikan: mescoucyuniunaproe ucciedoganue, 8viasileHUe NPUYUH,
npoenos pazsumusy Ne 0345-2019-0009 (AAAA-A16-116122110067-8) eoczada-
nust HUP Jlumnonoeuuecxoeo uncmumyma CO PAH.

Crnucok nureparypsl

AHTpOIIOTEeHHOE 3arps3HeHUE PUOPEKHOI 30HbBI baiikana XUMHUECKUMHU IEMEHTAMH —
OCHOBHOIl (pakTOp pacmpocTpaHeHus Bojopociei poma Spirogyra spp./ H. H. Kynuxosa,
E. IT. YeObikun, O. A. Tumomkun, H. A. Xyuenko, E. A. Bonkosa, A. H. Cyrypun // Mexny-
Hap. KoH(. «[IpecHOBOIHBIE SKOCHCTEMBI — COBPEMEHHBIE BBI3OBBI» : T€3. JIOKI. U CTEHA. CO-
o6ur. Mpkytck : Meranpunt, 2018. C. 212-213.

MaccoBoe pa3BUTHE 3€JNEHBIX HUTYATBIX Bogopocieil pomos Spirogyra Link u
Stigeoclonium Kiitz. (CHLOROPHYTA) B mnpubpexnoit 3one Ixuoro baiikana/
O. A. Tumomikus, H. A. bonpapenko, E. A. Bonkosa, U. B. Tom0epr, B. C. Bumnskos,
B. B. Manbnuk // Tunpo6uon. xypa. 2014. T. 50, Ne 5. C. 15-26.

Ponb anTpOmoreHHbIX (HakTOPOB B Pa3BUTHUH IKOJIOTMYECKOTO CTPECCa B JIMTOPAIH O3.
Baiikan (akBatopus moc. Jluctesiaka) / A. H. Cytypun, E. I1. UeGbikun, B. B. Manbuuk, U. B.
XanaeB, A.B.Munaes, B. B. Munaes // T'eorpadus u npupomneie pecypcbl. 2016. Ne 6.
C. 43-54. https://doi.org/10.21782/GIPR0206-1619-2016-6(43-54)

DKOJIOTUYECKUIT KpU3UC B mpuOpexxHOW 30He o3epa baiikan/ O. A. TUMOIIKHUH,
B. B. Manpauk, M. B. Cakupko, H. A. bongapenko, H. A. PoxkoBa, H. T [lleBenéra,
E. A. Boakosa, A.B. Henokpsitsix, E.II. 3aiineBa, O.B.MensexonkoBa, A.T. JIlyxHés,
0. M. 3BepeBa, A. E.Tlo6epexnas, A. A. lupokass, H. B. Tloranckas, U. B. Tombepr,
B. M. JlombiieBa, E. M. Tumomkuna, A. b. Kynuunckuii / Illecras mexxnyHap. Bepemarun-
ckas baiikanbckas koH]., 7-12 cenr., 2015 : Te3. g0KiI. U cTeHa. coobir. VpKyTcK : ACIpHUHT,
2015. C. 40-42.

H3Bectus MpKyTCKOro rocy1apcTBEHHOr0 yHUBEPCUTETA
Cepusi «buonorus. Dxonorus». 2019. T. 28. C. 101-107



HOBBII1 ITPOBOOTBOPHUK J1JISI IIPUJIOHHOI BOJIBI 105

Okosioruueckuii kpuzuc Ha baiikane. Yuénble craBar auarno3d/ O. A. TUMOIIKHH,
B. B. Mansnuk, M. B. Cakupko, K. boenekep // Hayka u3 nepsbix pyk. 2014. No 5. C. 74-91.

Groundwater contamination by sewage causes benthic algal outbreaks in the littoral zone
of Lake Baikal (East Siberia) / O. A. Timoshkin, M. V. Moore, N. N. Kulikova, I. V. Tomberg,
V. V Malnik, M. N. Shimaraev, E. S. Troitskaya, A. A. Shirokaya, V. N. Sinyukovich,
E. P. Zaitseva, V. M. Domysheva, M. Yamamuro, A. E. Poberezhnaya, E. M. Timoshkina // J.
Great Lakes Res. 2018. Vol. 44. P. 230-244. https://doi.org/10.1016/j.jglr.2018.01.008

Rapid ecological change in the coastal zone of Lake Baikal (East Siberia): Is the site of
the world's greatest freshwater biodiversity in danger? / O. A. Timoshkin, D. P. Samsonov,
M. Yamamuro, M. V. Moore, O. 1. Belykh, V. V. Malnik, M. V. Sakirko, A. A. Shirokaya,
N. A. Bondarenko, V. M. Domysheva, G. A. Fedorova, A. 1. Kochetkov, A. V. Kuzmin,
A. G. Lukhnev, O. V. Medvezhonkova, A. V. Nepokrytykh, E. M. Pasynkova, A. E. Poberezh-
naya, N. V. Potapskaya, N. A. Rozhkova, N. G. Sheveleva, 1. V. Tikhonova, E. M. Timoshkina,
I. V. Tomberg, E. A. Volkova, E. P. Zaitseva, Yu. M. Zvereva, A. B. Kupchinsky, N. A. Bukshuk //
J. Great Lakes Res. 2016. Vol. 42. P. 487—497. https://doi.org/10.1016/].jgIr.2016.02.011

A New Sampler for Collecting Water near the Bottom in
Nearshore Zones

A. G. Lukhnev, O. A. Timoshkin
Limnological Institute SB RAS, Irkutsk, Russian Federation

Abstract. During interdisciplinary research at the nearshore zone of Lake Baikal, the authors
attempted to estimate the impact of ground waters in this area, assessing, in particular, the con-
centrations of different substances in beach ground waters and water below the water edge.
This procedure involves analysis and comparison of water quality while sampling at three
points along the transect: 1) above the water edge, interstitial ground waters of the beaches,
2) at the water edge and 3) below the water edge (near-bottom water layers). Water samples
from the third point were taken using a sampler designed by the authors. The device is intend-
ed for collecting water samples near the bottom at the depth at least up to 2 m. It may be used
in the shallows aboard of a boat (deeper than 2 m) or sampling the area by foot wearing a rub-
ber short overalls (Figs 1, 2). The device allows researchers to extend the study area within the
littoral zone (in case of a shallow slope it may encompass a half-kilometer wide area) without
scuba diving equipment. It is advisable to sample in calm weather since big waves mix the
littoral waters. The sampler consists of a 2 m long handle (the length may be extended for boat
sampling) (Figs. 3, a, 6: 1), a 5-6 cm wide, 2 c¢m thick and 50-60 cm long rectangular, elon-
gated, wooden base (Figs. 3, a, 0: 2) with two fixed Janet syringes (160 ml and more each)
(Figs. 3, a, 0: 4), metal grooves (Figs. 3, a, 6: 8) with two cords running through (Figs. 3, a, 6: 7).
The syringe is filled with near-bottom water by pulling the cord attached to the plunger (Figs.
3, a, 6: 6). Each syringe is inserted in a holder (Figs. 3, a, 6: 3) fixed at the lower end of the
base (aluminum holder 3—4 cm deep) with a hole in the center and the needle (Figs. 3, a, 6: 5)
adapter protrudes through it. Needle adapters terminate at the level of the lower end of the
handle that allows, first, to collect water right near the bottom and, second, block the penetra-
tion of the adapters into soft, loose soft bottom clogging up the adapter holes. The syringe
plunger is pulled by a cord passing through a groove at the base of the device. Regular moni-
toring as a part of interdisciplinary surveys in Baikal coastal zone has been undertaken by re-
searchers of the laboratory of biology of freshwater invertebrates of the Limnological Institute
SB RAS annually since 2013. Complex 10—-14 day field studies are carried out during open
water period in June and September. Sampling is carried out at 15-25 sites and cover the near-
shore zone of the entire lake. Records from 25 regularly surveyed sites include chemical and
microbiological analyses of water, estimation of the quality and quantity of zoo- and phytoben-
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thos, assessment of some abiotic environmental parameters. During the whole period of the
studies, near-bottom water was collected by means of a new sampler that gave a good account
of itself. As a result, the researchers obtained data on the state of the nearshore zone in all parts
of the lake, found out that domestic wastewater discharge into this zone causes filamentous
algae bloom. Besides, evidence was provided on deterioration of the water quality in close
proximity to settlements. The results obtained during the studies were published in a number of
papers [e.g. Rapid ecological change ... , 2016; Groundwater contamination by ..., 2018; etc.].

Keywords: Baikal, coastal zone, monitoring, new water sampler, near-bottom water.

For citation: Lukhnev A.G., Timoshkin O.A. A New Sampler for Collecting Water near the Bottom in Near-
shore Zones. The Bulletin of Irkutsk State University. Series Biology. Ecology, 2019, vol. 28, pp. 101-107.
https://doi.org/10.26516/2073-3372.2019.28.101 (in Russian)
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