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Manonapymenssie JecHbie Tepputopun (MJIT) SBISIOTCS BaxKHOM YacCThIO IIEHHBIX IIPUPOTHBIX TEPPUTOPHUIA.
OHM MpeACTaBISIIOT KPYITHbIE YYACTKU JUKOM MPUPOBI B ITPeesax JIeCHOM 30HbI U BBIMOIHSIIOT 3allIUTHBIE,
KIMMaTOpeTYINpyIoniye (hyHKIIMU, YMEHbBIIIAI0T KOHLIEHTPAIWIO TAPHUKOBBIX Ta30B, TIOIIEPXKUBAIOT COXpa-
HeHue 01opa3Hoo0pa3us, UTPaloT BaxHYIO POJIb B yriaepogHoM KpyroBopote. Ha lansHem Boctoke Poccun
MpoLecchl KPYroBopoTa yrjepoa 10 HACTOSIIIEro BpeMEeHU M3yuyeHbl HeI0OCTaATOYHO, OCOOEHHO B Mpeesiax
JIECHBIX PEYHBIX 9KocHucTeM. OMHUM U3 TIEPBBIX 3TAMOB UCCASTOBAHUN, TTO3BOJISTIOIINX MTOHATH 3aKOHOMEP-
HOCTHU TpaHC(OpPMAaILIMU ¥ TPAHCTIOPTA YIJIEpOoIa B PEUHBIX IKOCUCTeMaX, TOJKHO CTaTh U3yYeHUE BUAOBOM
U TPODUUYECKOI CTPYKTYPhI PEUHBIX COOOIIECTB, BbISIBIIEHUE OPTraHU3MOB — IEPBUYHBIX 1€CTPYKTOPOB Opra-
HUYECKOTO BEIlleCTBA M aITOPUTMOB TTOCJIeTOBAaTeIbHOM MepepaboTKN aBTOXTOHHOM M aJNTOXTOHHOM OpraHM -
KU, IPOAYLIMPYEMOI B PEUHBIX U MPUJIEXKAIINX Ha3eMHBIX 9KOocHcTeMax. B paGoTe mpuBeaeHbI pe3yIbTaThl
aHaJIM3a CTPYKTYPbl TOHHBIX COOOIIECTB 22 BOAOTOKOB (44 MECTOOOUTAHMST), PACTIONOXKEHHbBIX Ha JIECHBIX
U 00e3JIECEHHBIX TEPPUTOPUSIX, U BbIIEJIEHO 5 TUTIOB coob1ecTB (¢ 10 moaTunaMm), COOTBETCTBYIOIIMX MTPO-
TOJIbHBIM 30HaM PeKM U OCHOBHBIM TlapaMeTpaM, 00YCIOBIMBAIOIINM apXUTEKTYPY U «3KOHOMUKY» PETHOM
9KOCHCTEMbI B COOTBETCTBUU C KOHIIETIIUEH PeYHOr0o KOHTUHYYMa. YCTaHOBJIEHO, YTO OCHOBHBIM NMEPBUYHBIM
JIECTPYKTOPOM JIMCTOBOTO OIajia B BEpXOBbsIX peK Ha tore JambHero Boctoka PD sBistioTcst pakoobpas3Hbie
ramMmapuabl. [TokazaHo, 4YTO HapylIeHHE JIECHOTO TTOKPOBA IMPUBOIUT K U3MEHEHHUIO0 KOPEHHON CTPYKTYPBI
PEYHBIX COODILECTB U BeET K HEOOPATUMBIM U3MEHEHHUSIM B DKOCUCTEME.

Katouesvie croea: peunoie sKocucmemsl, KOHUENUUs Pe4HO20 KOHMUHYYMA, 8U008As U MPoduuecKas CmpyKmypbl

JoHHbBIX co00uecme, QyHKyuoHarbHo-mpoguueckue epynnuposxu (FFG).

DOI: 10.31857/50024114824040096, EDN: PDCXXP

B Poccuu momans MajnoHapyieHHBIX jiecoB (MJIT)
cocTtanJsieT okojo 290 muiH ra. B Boctounoit Cubupu,
HanMeHee 3aTPOHYTON COBpEMEHHBIM TTPUPOAOIIOIH30-
BaHUeEM, 39 % TepPUTOPUHU K I0TY OT CEBEPHOM IPaHULIbI
JIECHOM 30HBI OTHOCUTCS K MaJIOHApYIIEHHBIM JIecaM;
3a Helt crenyiot JlaaeHuit Boctok (31 %), 3anagHas
Cubups (25 %) n eBpomneiickas 9acThb cTpaHbI (9 %)
(Kapra... 2001). B nmocienHue roabl JIeCHbIE 9KOCUCTE-
MBI CTaJIM pacCMATPUBATHCS KaK LIEHTPBI CBSI3bIBAHMS
(mermoHupoBaHus) aTMOC(EPHOTO yriepoaa, MO3BOJIs-
oIl XOTST OBl YACTHYHO COATAaHCUPOBATH MOIITHEIEC aH-
TPOIOTEHHBIE BEIOPOCHI YIJIEKUCIIOTO T'a3a B aTMocdepy.
3HaYNTeIbHAS YacTh YIJIepoaa AeMOHNPYETCS UMEH-
HO MaJIOHapYIIEHHBIMU, CTAPOBO3PACTHBIMMU JIECAMMU.
Takwue jeca cITOCOOHBI CTYXXUTh CTOKAMU YIJIepoaa
B TeueHue ctojieTuii. OHU SIBJSIIOTCS MOCTaBIIMKaMU

JIETKOOKMCJISIEMBIX (JIMCTOBOM OITajl, OTMEPIINIA Tieprudu-
TOH) Y TPYIHOMUHEPAIN3YeMbIX OPTAaHUIYECKIX BEIIECTB
(ryMyc, TurHocoaepKallye pacTUTeJIbHbIe OCTATKU),
a TaKxKe pacCTBOPEHHBIX MUHEPAJIbHBIX BEILIECTB U B3BE-
ceit, SBISIONIMXCS BaXKHBIM 3BEHOM B TPO(UUECKOM
CTPYKTYpPE Ha3eMHbBIX I BOTHBIX 3KOCHUCTEM.

MasoHapyllieHHble KeAPOBO-IIMPOKOINCTBEHHbIE
neca JlameHero BocToka Poccum coxpaHSIIOT O0JIbIIIe
00beMBI OpraHnvYeckoro yriaepoaa — 6ojee 200 T/ra.
CyMMapHBIe 00beMBbI IETTOHUPOBAHUS yIIepoaa JecaMu
Poccuu onenuBarorcs B 261.64 MJIH T B TOJI, 4TO SKBUBAa-
JIeHTHO 959 MitH T yriekucioro ra3a (Mcaes u ap., 1995).
OnHaKo B pe3yJibTaTe aHTPOITOTeHHBIX (paKTOPOB (T10XKa-
PBI, CBelIEHUE JIECOB IPU MaCIITaOHBIX pyOKaXx, CO3AaHue
MHPPACTPYKTYPHI, TOPHOAOOBIBAIOIIAS AESITEILHOCTh
W T. 1.) TSPPUTOPUU BTUX LICHHBIX JIECOB COKpAIIIAIOTCS.

! PaGoTa BbINOJIHEHA 10 TEME TroCcyJapCTBEHHOTI'O 3alaHUA MI/IHI/ICTepCTBa HayKH1 U BbICLIETO 06pa3OBaHV[H Poccuiickoit CDez[epa—

mm (Ne 121031 000 147-6).
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ITo HeKoTOpBIM TaHHBIM, B Poccuu B mociieqHue roasbl
ncuesaet 10 4.4 ThICSYM ra B IeHb. PyOKM, ocoOGeHHO
CIUUIOLIHBIC, TIOMUMO U3BSITUS IPEBECHOI OMOMAaCChI
OKa3bIBaIOT 1 APYroe BO3AECTBYE Ha OajaHC yriaepoaa —
WUJIIET pa3ioXeHHUe MopyOOYHBIX OCTATKOB, a MOBpeXIe-
HUE TTOYBHI TPUBOIUT K BEIMBIBAHUIO 3aTIACEHHOTO B HElA
yraepoaa (YyryHos, 2019).

Oco0eHHO cepbe3Hble MOCAENCTBUS CBEACHUSI JIECOB
MPOSIBIISIOTCST HA BEPXHUX YUAaCTKaX peYHBIX OacceitHOB,
B IIpenesiaX MaJibIX U CPeIHUX BOJOTOKOB, SIBJISTIOIIUXCS
MUTAIIMMU 3JIeMEeHTaMu 0oJiee KpYIHBIX peK. B Takux
BOJOTOKAX TPAHCIIOPT OPraHUYECKOTO BEIleCTBA HOCUT
crienmdpuyeckuii xapakrep. [lepBudHas mpomyKIus 30eCh
o0pa3syeTcsl 3a CUET aJIZIOXTOHHOTO OPraHUYeCcKOro Ma-
TepuaJja, OCTYIAIIero B BOIOTOKU B BUJIE IUCTOBOTO
oraja ¢ MpUOPEeXHBIX YYACTKOB, 1 SMMJIMTOHHBIX BOJIO-
pocJieil (aBTOXTOHHAas opraHuka). PoJib aJllTIOXTOHHOTO
maTepuaja ocCOOeHHO BeJIMKa B BEPXOBbSIX, Ha JIECHBIX
y4acTKax C IJIOTHO COMKHYTBLIMY KPOHAMMU I€PEBLEB,
KOTOpBbIE 3aTEHSIOT 3epPKajao BOOOTOKA U MPEMSITCTBY-
0T MaCCOBOMY Pa3BUTHIO Bogopocieil. UMeHHo 3aech
JINCTOBOM OTa CTAHOBUTCS TIIABHBIM UCTOYHMKOM TTH-
TaHUS 151 OOJIBILIOrO Y1Cjia BOOHBIX OECITO3BOHOUYHBIX,
JECTPYKTYPUPYETCS MU, MUHEPATU3YETCS BOAHBIMU
MUKpOOpPraHu3MaMM, TpeBpalliasch B pe3yabTaTe B 060-
Jiee JOCTYITHBINM MUILEBOM pecypc s COOOIIECTB BOI-
HBIX OPraHU3MOB, PACIIOJOXEHHBIX HUXE 110 TEUSHUIO
(Tank et al., 2010; Lin, Webster, 2013; Aguiar et al., 2018).
[pu cHMXKeHNM KOJIMYEeCTBA TIOCTYITAIOMIETO JIMCTOBOTO
oI1aja B pe3y/bTaTe CBEACHMSI JIECHOM PACTUTEIbHOCTU
(BBIpYOKU, JIECHBIE MTOXaPhl) MPOUCXOAUT CHUXKEHUE
YUCJIIEHHOCTU U 61MOopa3Ho0o0pa3usl JIUCTOIPhI3YIINX
0eCIT03BOHOYHBIX — M3MebpunTeieit (shredders), Ko-
TOpBIE CIYKAT KOPMOBOMI 0a30i1 pbI0. DTO OCOOEHHO
Ba)KHO IMOHUMATh ITPY MTPOBEACHUU MPUPOAOOXPAHHOM
JIeSITEIbHOCTA B TUXOOKEAHCKOM perroHe (bacceiiH
Tuxoro okeaHa), rie Majble peKUd B OOJIBIIIOM YHCJIIE
SIBJISTFOTCS JIOCOCeBBIMU. Huke Mo TeueHUIo peKu, Ipu
VBEJMICHNY IITMPUHBI PyCJIa, TIPOUCXOIUT YMEHBIIICHIE
3aTEHEHHOCTH JICCHBIM MOJIOTOM (3aTeHEeHNe KpOHAMU
JIEPEBbEB OCTAETCS TOJBKO B MPUOPEKHOM 30HE), UTO
CKa3bIBaeTCsl HA UBMEHEHUM YCJIOBUI OCBEIIEHHOCTU
BOJOTOKOB U IIPUBOIUT K AKTUBHOMY Pa3BUTHUIO aB-
TOXTOHHOI BOJIHOM pacTUTENbHOCTHU (epUDUTOHHBIE
BOZOPOCIIN), B pe3yJibTaTe Yero MPOUCXOAUT UBMEHEHUE
OaaHca MeXIy IPOIYKIIMOHHBIMU U JeCTPYKLIMOHHBIMU
npoueccamu B Bogotoke (Ulrich et al., 1993; Sinsabaugh,
1997; Ferreira et al., 2020), MeHSIIOTCSI CTPYKTypa CO00-
mecTB U (yHKIIMOHAIbHBIE CBSI3M B HUX (Vannote et al.,
1980; Doretto et al., 2020).

MasioHapylieHHbIe JiecHble Tepputopuu B JIBOO
3aHMMAIOT B OCHOBHOM TEPPUTOPUHM B TIpemeax 60—
40° mmpotel u 120—165° gonrotsl (puc. 1). HanGomnee
LIEHHBIMM CUMTAIOTCSI KEAPOBO-IITNPOKOIMCTBEHHbIE
neca — 3.3 muH ra (1.2 %), pacTyliye TOJIbKO Ha Iore
HanbHero Boctoka. OcoOy1o 1IEHHOCTh UMEIOT YepPHO-
NMMXTOBO-KeIPOBO-ITMPOKOJIMCTBEHHDIE Jieca, 5TO caMmast
CJIOXHAsI MO CTPYKTYpe M (PYHKLMSIM JIeCHasl 3KOCUCTeMa
Poccuiickoit @eaeparinm — 9acTb OMOMa YMEpPEHHBIX

BITMBKOBA

XBOMHO-IIMPOKOJUCTBEHHBIX JiecoB Mupa. OHM obJ1ana-
0T CJIOXXHOM CTPYKTYPOI 1 BBICOKMM OMOpPa3HOOOPa3UEM.
[nomanp 3TUX JIECOB B HACTOSIIIEE BpeMsI KpaifHe Maa.
B ocHOBHOM OHU pacIpoCTpaHEHbI B CEBEPHOI YacTU
Kopeiickoro nojiyoctpoBa 1 B caMO# I0XKHOM 4acTu
poccuiickoro JlanbHero BocToka 10 ceBepHOI IIMPOTHI
44 rpamyca, IUIIb HE3HAYUTEIHHO 3aXO0/Is HA TEPPUTOPUIO
ceBepo-BocTouHoro Kurast u Ha repputopuu KOxHoro
IIpumopss, rae oHu cocTaBaoT 0koio 30 % ot o611ero
apeasa. [loutu Bce oHM HaxOOsITCS Ha 0CO00 OXpaHsI-
€MBbIX IPUPOIHBIX TeppuTOopUsIx (MaHbko, ZKUbloB,
1998; Manbko, 2000; Kopskuh, 2007; KoxeBHUKOBA,
Hwoxkapes, 2011).

151 TOHMMaHUs 3aKOHOMEPHOCTEN KpyroBopoTa
yIjepoaa B MaJIOHAPYIIEHHBIX CTAPOBO3PACTHBIX Jiecax
HEO00X0IMMO 3HATh 3aKOHOMEPHOCTHU €T0 JBVKEHUS
B Pa3JIMYHBIX CTPYKTYPHBIX YaCTSIX JIECHBIX 9KOCHUCTEM,
BKJIIOYAOIINX Ha3eMHBIE 1 BOTHbBIC (PEYHBIEC, O3€PHEIE,
6os0THBIC) cyobenuuuibl. Ha JTansHem Boctoke Poccun
TaKue UCCAeI0BaHMs HAaXOMSATCS Ha Ha4aJIbHOM JTarlle.
o cux mop nsydyeHu1o TpaHcopMaliu ¥ TpaHCHOpTa-
LIMY aJUIOXTOHHOI'O OPTaHMYECKOTO BEIlIeCTBA B PEYHBIX
9KOCHCTEMAX perMoHa, 0COOCHHO Ha IePBbIX 3TaIlax e€ro
IEeCTPYKLIUHU, TPOU3BOIUMON OpraHu3MaMu MaKp0o300-
OeHTOCa B BEPXOBbSIX BOTOTOKOB, YIEISII0Ch HEIOCTa-
touHo BHUMaHus (TuyHosa, 2001; Tuynosa u ap., 2003;
boraros, 2014; Bogatov et al., 2021, 2024). OgHako ucTo-
pUsI MCCIIeA0OBaHMS CTPYKTYPHBIX U (DYHKIITMOHAJIBHBIX
XapaKTePUCTUK TOHHBIX COOOIIECTB OECITO3BOHOYHBIX
B PEYHBIX PKOCHUCTeMax Majbix pek JlaabHero BocToka
HaCUMTHIBAET YXKe 0oJjiee MATUAECITH JIET, UTO SIBISIETCS
XOpOIIei TeoOpeTUYECKOM 0a30ii Aj19 opraHu3anun co-
BPEMEHHBIX HallpaBJICHUI 110 U3YYEHUIO KPyTOBOpOTa
yrjepoja B 9KOCUCTeMaxX MaJIbIX PeK, PaCIIOJIOKEHHBIX
B nipeaenax MJIT JansHeBocTouHOTro pernoHa P® (bo-
ratoB, 1913, 1914; Jlesanunos, 1976, 1977, 1981; Jlesa-
HunoB, BimBkoBa, 1978; JleBanunos u ap., 1978, 1979;
JleBanunoBa, 1982; Tecinenko, 1986; BimBkosa, 1988;
Kouapuna u ap., 1988; JleBanumosa u ap., 1989; Ko-
yapuHa, TuyHoBa, 1997; BmuBkosa, Ps3anosa, 1998;
Tuynosa, 2001, 2008; Kouapuna, 2005; Jleman u ap.,
2005; Yebanosa, 2009; boraros u np., 2010; borartos,
®denoposckuii, 2017; BmuskoBa u ap., 2021a, 20216;
U ap.).

Ilenp HacTosAIIEH paOOTHI — aHAIN3 BULOBOI U TPO-
(pmyeckoil CTPYKTYpHl JOHHBIX COOOIIECTB OECIIO3BOHOY-
HBIX, PA3BUBAIOIIMXCS B BEPXOBBSIX PEUHBIX IKOCHUCTEM,
PacMoIOXKEHHBIX B HEHAPYIIIEHHBIX JIECHBIX (hOPMAaLIUSIX
(MJIT) JanbHero Boctoka P® u TecTupoBaHKe KOHIIET -
1 peyHoro koHTuHyyMa (River Continuum Concept)
B IPMMEHEHUH K JaJIbHEBOCTOUYHBIM BOIOTOKAM.

OBBEKTBHI U METOINKA

PaitoH Hammx vccaeq0BaHWil OTpaHUYEH TEPPUTOPH-

eli Tuxookeanckoii Poccuu (bakimanos, Pomanos, 2009;
baxianoB, 2015) 1 OTHOCUTCSI B OCHOBHOM K 30HE€ I1IH-
POKOJIMCTBEHHO-XBOMHBIX JIecoB. OCHOBHOE BHUMAaHUE
JJECOBEJIEHHE
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VIENSJI0Ch N3YYEeHUIO BEPXHUX YYACTKOB JIECHBIX BO-
JIOTOKOB, B KAYECTBE CPABHEHNS OBUIM PACCMOTPEHBI
JOHHbIE COODIIECTBA 0E3JIECHBIX TEPPUTOPHI CEBEPHOIL
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COODILECTB Oe3JIECHBIX TYHAPOBBIX TEDPUTOPUIA CEBEP-
Hoit yactu IB®O.

MeToapl co6opa BOOZHBIX O€CITO3BOHOUYHBIX ITPU

yactu JABO (puc. 1).

Jas aHanu3a BUJOBOM U TPO(PUUECKON CTPYKTY-
PBI PEUHBIX TOHHBIX COOOIIECTB BHIOpaau 22 BOIOTO-
Ka 1 44 Touku (MecTa 0TOopa Mpood, CTaHLIMM); U3 HUX
17 BonoTtokoB (39 cTaHLIMi1) pacnooXeHbl B IECHON
30HE 1 5 BOJOTOKOB (5 CTaHLIMiIT) — B O€371€CHOM, TyH-
JIpoBoi 30He (Tad. 1).

OCYIIECTBJIEHUU COOCTBEHHBIX COOPOB M BO BCEX 1IU-
TUPYEMbBIX CTaThSIX ObLIM OJMHAKOBBI U BbITTOJIHEHbI
MO CTaHIAPTHBIM METOIMKAM U CTaHIAPTHBIMU MpPO-
600TOOpPHUKAMU, TIpeIHAa3HAYeHHBIMU 1151 cOopa OeH-
TOCa Ha rajeYHO-KaMEHUCTBIX U KPYITHOKAMEHUCThIX
rpyHTax (BmmBkosa u ap., 2019). KonnyecTBeHHbIE
npoObl OTOMPAJIM pPAMOYHBIMY MPOOOOTOOPHUKAMMU:
MajbiM 0eHToMeTpoM Capbepa (MommuKaims): IUI0-
11aab oxBara aHa 235 x 25 cm = 0.0625 m?) (Surber, 1937)
u 6erromerpom B. 4. Jlesanuposa (40 x 30 cm = 0.12 m?)
(JIeBanuzos, 1976). I[1pu oT60pe yCIOBHO KOIMYECTBEH-
HbIX TPOO MPUMEHSIM METO, IPUHYIUTEIBbHOTO ApudTa
C UCIIOJIb30BaHUEM CTaHIapPTHOIO JOHHOrOo cayka (D-
net) (BuuskoBa u np., 2019). JlonHslii cadok (D-frame
deep net, D-net) umeet mupuHy 0.3 M 1 BbicoTy 0.3 M;

B paboTe MCIoib30BaJIu KaK HEONMYOJIUMKOBaHHbIE
paHee cOOCTBEHHbIE TaHHbIEe (B TabJ. 2 OHU OTMeYe-
HBI aCTEPUCKOM), TaK W OITyOJTMKOBAaHHBIC (ITPUBEIC-
HbI UICTOYHUKM). TUIIBI TeCHBIX (popMaLInii, B KOTO-
PBIX pPacoJIOXKEHbI MecTa 0TOOpa IMpod, IPUBEICHBI
o b.T1. Komecuukony (1956). B kauecTBe cpaBHEHUST
paccMaTpUBalOTCS aJlbTepHATUBHbBIE TPUMEPHI JOHHBIX
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ManoHapylieHHbIE JIECHbIE TePPUTOPUU:

B JlecHble 5KOCUCTEMBI
HenecHble akocucTeMbI

[pouue Teppuropuu:

[ Jleca, He siBAsIIOLIMECS MAJIOHAPYILIEHHBIMU B TIPE/ie/IaX 30HbI UCCIIEOBAHUS
[ 1 Jleca 3a npenesnamMu 30HbI UCCIICOBAHUS

[ ] TeppuTOpuu, HE MMOKPHITHIE JIECOM

[ CocenHue cTpaHbl

Puc. 1. Kapra MmanoHapyieHHbIX JecoB Poccun (mo www.transparentworld). bezaecusie 30nbi: 1 — 0. Bpanrens, 2 — Uykotckuit
AOQ. Jlecubie 30nb1: 3 — KaMeHHO-0epe3oBbIe Jieca 3anaqHo-KaMyaTcKoi MpoBUHINT; 4 — KeIPOBO-IIUPOKOJIUCTBEHHBIE Jieca
MaHBIXKYpPCKO MaTepUKOBOM MPOBUHLMK (LIEHTPAJIbHBIN KiIacTep 3amoBemHuKa «bacTak»); 5 — MUXTOBO-eJOBHIE Jieca
¢ IPMMECHIO JIMCTBEHHBIX TTOPOI (Foro-BocTouHas yacth CaxanuHa, 6ac. p. HaiiGbl); 6 — ceBepHbIe KeIPOBO-IIMPOKOIMCTBEHHBIE
Jgeca AMypcKo-Yccypuiickoii TpoBUHIIUM (BocTOouHass 4yacTb CUXOT3-AJMHCKOIO 3aroBelHUKa); 7 — TUIIUYHBIE KEIPOBO-
IIMPOKOIUCTBEHHBIE Jieca [IpuMopcKo-Yccypuiickoit 1ecopacTUTEIbHOM MTPOBUHIIMU KEAPOBO-IIIMPOKOJUCTBEHHBIE, TyOOBbIC
U LIMPOKOJUCTBEHHbIE (J1MMnoBbIie) Jeca (BepxHe-Yccypulickuii ctalimoHap); 8 — 10XXHbIE KeIPOBO-IIMPOKOJIMCTBEHHbIE Jieca
IOxHO-ITpuMoOpcKoit JTecopacTUTENIbHON TTPOBUHLIMY (Y CCYPUMCKUI 3aTIOBEIHNK); 9 — YepHO-TTUXTOBBIC-IITUPOKOJUCTBEHHBIC
neca; 10 — peTMKTOBBIE JTMAHOBBIC YCPHOIIMXTOBO-IIIMPOKOJIMCTBEHHEBIE Jieca (3amoBenHUK «KenpoBas manp»).

JECOBEJAEHHUE Ne4 2024
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Tab6mmma 1. Cricok mpoaHaIM3UPOBAHHBIX PEYHBIX YIACTKOB Ha 22 M30paHHBIX BomoToKax JlaabHero Boctoka PO

U KpaTKasi "H(popMalus yCIoBU OOUTaHUS

BITMBKOBA

Ne HazBanue BogoToka PeFI:IOH/ Jara 3ora Mlpprra B* L, F,
paiioH peku pycna, M Gamanl | %
1 |Pyu. I'opaiickmii, ct. «11» IIK, 3K |Jlero 1972—3 |U-Er 2—3 11 0 100
2 |P. Kenposag, ct. 5 MK, 3Km |23.06.2008 U-Er 2—3 10—11 |0 100
3 |P. Kenposas, cT. 6 MK, 3K |23.06.2008 Er 3—3.5 10—11 |1 100
4 |P. KenpoBas, cT. 9 I1K, 3Km |23.06.2008 Er 4—4.5 10—11 |3 100
5 |P. Keaposag, cT. 10 TTK, 3K |23.06.2008 Er 4 10—11 |1 100
6 |P. Kenposas, cr. 11 TTK, 3K |23.06.2008 U-Mr 5—7 10—11 [1—2 [100
7 |P. Kenposasi, cT. 12 («3») IIK, 3Km |06—08. 1972 |Mr 15 10—11 |3 100
8 |P. Kenponas, cT. 12 MK, 3Km |13.10.2023 Mr 15—17 9—10 3 100
9 |P. Keaposag, ct. 13 I1K, 3Km |23.06.2008 MR 12—15 9—10 3 90
10 |P. Kenposas, ct. 14 I1K, 3K |23.06.2008 L—Mr 12—14 8 5 50
11 |P. ®ponoska, cT. 3 IIK, IIpr |06—08. 1984 |HCr 1—1.5 11 0 100
12 |P. ®ponoska, cT. 9 IIK, IIpr |06—08. 1984 |Mr 6.6 10—11 |4 100
13 |P. ®ponoska, cT. 10 IIK, IIpr |06—08. 1984 |Mr 6.1 10 4 100
14 | P. Kiitou ToncThlid, CT. 2 I1K, ITpt |19.10.2023 U-Mr 2.5 9—10 3 50
15 |P. Komaposka, cT. 3 MK, Ycc |06.07.1984 U-Er 4—4.5 11 0 100
16 |P. Komaposka, ct. 7 I1K, Ycc |05.07.1984 U-Mr 7—10 10—11 [1—2 {100
17 |P. YepHas Peuxa, ct. 1 MK, Bak |04.11.2014 HCr 0.5—1.0 11 2 80
18 |P. YepHas Peuxa, cT. 1 ITK, Bax |18.07.2016 HCr 0.5—0.6 11 2 70
19 |P. YepHas Peuxa, cr. 2 IIK, Bak |18.07..2016 U-Er 3—4 10—11 |4 70
20 |P. Bropag Peuxa, cr. 1 ITK, Bax |14.10.2008 HCr-U-Er |0.8—1.0 11 0 100
21 |P. Bropas Peuxka, cr. 1 IK, Bax |23.10.2020 HCr-U-Er (1.1 11 1 80
22 |P. Bropas Peuxka, cr. 1 MK, Bak |26.08.2021 HCr-U-Er |0.65 11 1 80
23 | Pyu. Akagemunueckuii, ct. 1 |IIK, Bak [18.09.2017 U-Er 0.5 10 0 100
24 | Pyu. Akagemunyeckuii, ct. 2 |IIK, Bak [18.09.2017 U-Er 1.5—2.0 10 0—1 80
25 |Pyu4. OkeaHckuit, cT. 1 IIK, Bix |22.09.2009 U-Er 2.0 10 0 100
26 |Pyu. OxkeaHckuii, cT. 1 IIK, Bak |06.09.2015 U-Er 2.35 10 0—1 |70
27 |Pyu4. OkeaHckui, cT. 1 MK, Bak |27.06.2022 U-Er 1.8 10 1 70
28 |P. PynHasi, BepXOBbe TIK, dnr |mero 1982—83 |U-Mr 3—4 9—10 4 70
29 |P. Buska, nrt. TepHeii MK, Tpu |01.06.2021 Er 14.0 9—8 5 50
30 |P. Cpennuit CopeHHaK EO, ber  |21.07.2022 Er 8.0 10 3—4  |100
31 |P. Bacrak, ct. 7Ba EO, Ber |21.07.2022 Mr 23.0 10—11 (3—4 |100
32 |P. Ukypa, cT. 2Ba EO, ber  [04.08.2019 Er 4—5 10 2 100
33 |P. Ukypa, ct. 2Bb EO, Ber  [04.08.2019 Er 4—5 10 2 100
34 |P. Uxypa, cr. 2Bc, miéc EO, ber  |04.08.2019 Er 4—5 6 0 100
35 |Pyu. ly6oBas comnka EO, Ber |06.08.2019 HCr 0.5—1.0 10 0 100
36 |P. Hauunosa, ct. 1 KM, 30 |07.2003—2004 | Er 6 10 4—5 100
37 |P. Hauunosa, cT. 2 KM, 3n |07.2003—2004 | Er 5—6 9—10 5 100
38 |P. Hauunosa, cT. 4 KM, 3m  |07.2003—2004 | Mr 16—20 8§—9 5 100
39 |P. Muxouesa, CT. 3 KM, 3o |07.2003—2004 | Mr 9—13 9 5 100
40 |Pyu. I'eonornueckmii YK, 3K [20.07.1973 Er 2—4 9—10 5 0
41 |Pyu. HeipBakuHOTBEEM YK, 3K 23.07.1973 Er 2—4 9 5 0
42 | Pyu. JIaBpeHTbeBCKUIA UK, 6]l [26—28.07.1972 | Er 2—3 10—11 |5 0
43 | Pyuy. HeBuaumka YK, ¥Vn 02.08.1972 Er 2 11 5 0
44 |P. ComHUTEIBbHAS MTI, Bpr |9—10.07.1979 |Er 5 10—11 |5 0

[Mpumevanue. K — IMpumopckmii kpait, EO — Espeiickas AO, KM — Kamuarckuii kpait, YK — Yykorckuit AO, MI' — Maranan-
cKasl obnacTb. 3KIT — XacaHCKUIA paiioH, 3arnoBeqHUK «KenpoBas naab»; [Ipt — [Naptuzanckuii paitoH; Ycc — Yccypuiickuii paiioH,
Yccypuiickuit 3anoBeqHuK; Bak — Brnagusoctok; Jnr — JlanbHeropckuii paiioH, r. JansHeropck; TpH — TepHelickuii pailoH, IIT.
Tepneit; ber — 3anmoBenHUK «bacTtak»; 3m — toro-3anagHas Kamuartka; 3K — 6ac. 3aimmBa Kpecra, 6J1 — 6ac. 6yxTsl JlaBpeHTHs; Yir —
bac. YaneHckoii JaryHsl; Bpr — o-B Bpanrens. ITpogonsabie 30HbI pycina: HCr — runokpenans, U-Er — BepxHsis smupurtpaib, Er —
snuputpaib, U-Mr — BepxHssl MeTapuTpalib, Mr — meTaputpaib. B¥ — xapakrep n1oHHOro cyocrpara: 11 — BaJlyHHBIH ¢ rajbKoii,
10 — rajieqHO-TpaBUAHBIN C BalyHaMU, 9 — rajleqHblid, 8 — raJleqHO-TPaBUIHBIN, 7 — rpaBUNHBIIN, 6 — IecYaHO-TPpaBUITHO-VUTUCTHIIA.
L — ocBerieHHOCTSD pyciia: ) — BOIOTOK ITOTHOCTBIO 3aTeHeH, | — Y3KMii IPOCBET MeXIy KPOHAMU IEPEBhEB, 2 — YMEPEHHBIIA TIPOCBET,
3 — 3HAYUTENBHBII MTPOCBET, 4 — BOIOTOK 3aTE€HEH JIUIIIb y Gepera, 5 — MOTHOCThIO OcBellieH. F — ectecTBeHHast 3a1eceHHOCTD, %.
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HUXKHSISI 9acTh cayka, KOTOPYIO MPMXKUMAIOT K cyOcTpa-
Ty — IpsIMast; BEPXHsISI — MOJYU30THYTON (POPMBI; ITMHA

pykosiT BapbupyeTcs oT 1.5 10 2 M. K MeTanndyeckoi

paMKe MPUKPETLISIeTCss KOHYCHAsI CeTh WJIM MEIITOK IS

3axBaTa opraHu3moB. COOp Ipu CTaHAapTHOM IpoLeay-
pe 2KCIpecc-MOHUTOPUHTA Ha BOTOTOKAX TTPOU3BOIST

clienyroluM oopa3om. JIBoe cOOPIIMKOB CTAHOBSTCS

B PYCJIO BOIOTOKA HAa MECTO ¢ Hanbojiee CUIIbHBIM Te-
YeHHeM (CTpeXeHb), OMWH MPIKUMAaeT JOHHBIN caqoK

K IMTOBEPXHOCTH TPYHTA, IPYTOi BHIIIIE IO TEUYSHUIO TIIA-
TEJIBHO TIepEeMEITNBAET TPYHT Ha MPOTSDKEHNH 3 METPOB

B TeueHue 1 MuHyTHL. [Ipn 0TOOpE HAa OMHOPOIHBIX CY0-
ctpatax (mpotokoi Ne 1) cienyet BIOMpaTh NMEpeKaThl,
TUTIMYHBIE TSI KCCIeAyeMOoro yuyacTka peku. OToop mpod

MPOU3BOJAUTCS B 3 TIOBTOPHOCTSIX IO LIEHTPY TeUECHUSI

(cTpexkeHb): a) B Hayajle Iiepekara; 0) B cepeHe 1, B)

Ha ciMBe (HVKHSIS YacTh repekaTa). Bech matepuan us 3

MOBTOPHOCTE! (pKCHUPYETCSI B OMHY EMKOCTh, YTO OTMe-
YyaeTcsl B 3TUKETKE U PErMCTPALIMOHHOM XypHaie. Takum

o0pa3oM, 3Ta npoda SIBISIETCS KOMIIEKCHOU. JJaHHbI

MOJXOl YYUTHIBAET MO3aUYHOCTb pacIpenesieHus: OeH-
TOCa, ¥ Mpoba sBIseTcs: 6ojee pernpe3eHTaTUBHOM.

[TpakT4ecKn Bce M3y4eHHbIE MECTOOOUTAHMS pac-
TTOJIOKEHBI B Ipefiesiax PeYHbIX PyCell, COOTBETCTBYIOIIMX
Kareropuu «oponHbIx» (weadable) pek (Barbour et al.,
1999), K KOTOPBIM OTHOCSTCS MaJible PeKU 1 BEpXHUE
ydyacTKu cpeaHux pek. lIlupuHa B MecTax oToopa rmpoo
Ha M30paHHBIX BogoTokax Bapbupyet ot 0.5 no 20 m. I1po-
JOJIbHbIC 30HBI Y TIOA30HBI BbIICJIEHBI B COOTBETCTBUU
¢ knaccudukanuein . Mimueca u JI. boromensny (Illies,
Botosaneanu, 1963), B HEKOTOPBIX CITyJasix y4aCTKU MO~
30H KOHKPETU3UPOBAJIU, BIAEIISISI, HAIIPUMEP, BEPXHIOI
SIUPUTPaAJIb, HYDKHIOIO METAPUTPAIb U T. . (Ta0I. 1).

I1pu onpeneneHUU TpopUUIECKO CTPYKTYPHI CO-
00II1eCTB PYKOBOJICTBOBAJIMCH KOHIICTIIIME PEYHOTO
koHTuHyyMa (River Continuum Concept, RCC) u knac-
crduKaimeit BOTHBIX 0€CITO3BOHOYHBIX, PA3NEISIONINX
rUAPOOHMOHTOB Ha (PYHKIIMOHAIBHO-TPOPUIECKIE TPYIT-
I1bI (TUJIBIMN) TI0 TUITY IIMTAHUS 1 CIIOCO0Y ITepepaboTKI
ABTOXTOHHOTO ¥ aJIZIOXTOHHOTO OPTraHNYeCKOTO MaTe-
puaina (Vannote et al., 1980; Morse et al., 1994; Barbour
et al., 1999; BiuBkosa u ap., 2019). Huxe npuBoaum
KpaTKoe M3JI0XKeHWe MPUHIIUIIOB KOHLEMIINU PeYHOTO
KOHTUHYyMa.

Konyenuyus peunoeo xkonmunyyma

IMpuHuMn TpaHchopMavi U TPAHCIIOPTUPOBAHUS
OpPraHMYeCcKOro Matepuasa 1o NpoaoJbHOMY MPoGhUITIO
pPeKU ¥ 3aKOHOMEPHOCTU (hOPMUPOBAHMST PEYHBIX CO-
OOILIECTB B 3aBUCUMOCTH OT M3MEHSIIONINXCS (DAaKTOPOB
Cpenbl U TUIIOB MUIIEBOTO pecypca ObUIN CPOpMYIMPO-
BaHbl B 1980 rogy rpynroii aMmepuKaHCKUX UCCeA0Ba-
teseit (Vannote et al., 1980) B Buze KOHLIENIIMU PEYHOTO
koHTHYYMa (RCC) (puc. 2), KoTopas moJIiyduia Iupo-
KO€ pa3BUTHE B PUTPOOHOTIOTUTIECKIX UCCIETOBAHUSIX
BO MHOTHX CTpaHaX MHMpa, B TOM YKcie Ha JarbHeM
Boctoke Poccum (Wallace, Merritt, 1980; Wallace et al.,
1982, 2000, 2001; Dudgeon, 1982, 2008; Minshall et al.,
JJECOBEOJEHWE
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1983; BuuuBkosa, 1988; JleBanumoBa u ap., 1989; Cum-
mins et al., 1989; Vshivkova, 1991; Morse et al., 1994,
2007; Wetzel, 1995; Wallace, Webster, 1996; Binskosa,
Pazanona, 1998; Dobson et al., 2002; Hauer et al., 2003;
Thorp et al., 2008; Yule et al., 2009; Tank et al., 2010;
Brown et al., 2011; boraTtos, 2013; Aguiar, 2018; Makaka,
2018; batypuna, 2019; Doretto et al., 2020; u ap.).

CyTb KOHIETIIMHU 3aKJTI04aeTCs B TOHUMaHUM 1ie-
JIOCTHOCTHU Y YCTOMYMBOCTU PEYHOUN CUCTEMBI, IeTEP-
MUHUPYIOLIKUXCS HEMPEPbIBHOCTHIO MOTOKA BellleCTBa
Y 9HEPTUU, XapaKTep KOTOPOTO Ha BCEM MPOTSKEHU U
BOJIOTOKA OIIpeeisieTCsl BAMSHUEM KOHTUHYYMa (hu-
3UYECKUX TTapaMeTpoB cpebl. [Tporiecchl HaKOTIEHUS,
TpaHCIIOpTa, YTUJIU3ALMKU U CUHTE3a OpraHUYEeCKOro
BEILECTBA IPOUCXOMSAT HEMPEPHIBHO U B3aMMOCBSI3a-
HO BIOJIb pycJia peKu. B Kaxmoit KOHKpeTHO# Touke
BOJOTOKA OPraHUYeCcKOe BellIeCTBO, HEOOXOIUMOE IS
¢opMUpoBaHUs OMOJIOTMYECKOM MPOAYKIIMHA KOHCY-
MEHTOB, MOCTYIIAET U3 TPEX OCHOBHBIX UCTOUHUKOB:
JIOKaJIbHBIE CMBIBBI OPIraHUYECKOIO BEIeCTBa U3 TIPU-
OpPEXHBIX CUCTEM UM JIUCTOBOU OMaj, HEMOCPENCTBEHHO
MOCTYMAIOLIMIA B PEKY C IPEBECHBIX KPOH — aJUTOXTOHHASsI
MPOAYKIHMS; TIEpBUYHAsK MPOAYKLUS BOIHBIX paCTeHUI
(MoOX, BogopoCiu, BbICIIasl BOAHASL PaCTUTEIbHOCTD) —
ABTOXTOHHAasI MTPOAYKILIUST; TPAHCIIOPT B3BELIEHHOT'O B MO-
TOKE OPraHUYeCKOT0 BEIIECTBA C BBIIEPACTIOIOKEHHbBIX
y4acTKOB — CMeIlIaHHOe mpoucxoxaeHue. CooTHolle-
HUE BEJUUYMH ITUX TPEX TUIOB MPOAYKIIUU MEHSIETCS
Ha MPOTSKEHUH pycJa.

RCC paccMmaTpuBaeT 6EHTOCHBIE COOOIIIECTBA KakK
OIIMH U3 OCHOBHBIX KOMITOHEHTOB IepepabOTKU U aKKY-
MYJISIIIAKA OpraHn4YecKoro BemiecTBa. CTpyKTypa 6eHTOC-
HbIX COOOIIIECTB 3aBUCUT OT COOTHOILIEHUSI TUTIOB Opra-
HUYECKOTO BEIIeCTBA HA KaXKIO0M KOHKPETHOM y4acTKe
pycna. Takum o6pa3oM, KOJTMUECTBEHHBIE M KAUeCTBEH -
HbI€ XapaKTEPUCTUKU MOTOKA OPTaHUYECKOTO BelleCTBa
JETePMUHUPYIOT CTPYKTYPY OMOTUUYECKMX COODIIIECTB
(Cummins, 1974; Vannote et al., 1980; Gregory et al.,
2003; Thorp et al., 2008; u np.) (puc. 2). I'mybokwuii aHa-
JIN3 3aBUCUMOCTEI B pacipeneeHUU peyHoro 6eHToca
aBTopamu RCC makcuMasbHO ITOJHO O0BSICHUII 3KOHO-
MUYHOE U 3(h(PeKTUBHOE YCTPOUCTBO XXKM3HU B BOJIOTOKAX,
JaB OCHOBY LISl TTOBBILLIEHUSI TPOTHOCTUYHOCTH HAYYHBIX
HCCIeIOBaHUI B 00JIACTU PUTPOOMOTIOIUU U YKPEIIUB
Hay4YHYIO OCHOBY B IIJIAHUPOBAHUY MOHUTOPUHTOBBIX
paboT Ha peKax.

OcobeHHO BaxXHBIMU TTPU (POPMUPOBAHUU TpaTU-
€HTHBIX COOOIIIECTB SIBIITIOTCS: TEMIIEpaTypa BOIbI, THIT
cybcTpara, CKOpOCTb 1 pacxoj BOAbl, MOP(OJIOTHS U OC-
BEILIEHHOCTh BOJOTOKA, XapaKTep NMpUOpPexKHON pacTu-
TEJTbHOCTH, TUTI OCHOBHOTO OPTaHMYECKOTO BEIeCTBA
1 HeprozaTpaThbl U3 AJUIOXTOHHbBIX M aBTOXTOHHBIX MCTOY -
HMKOB — OHHU SIBJISIIOTCS OMNPeNeISIIoIMU (hakTopaMu
mpu OpMUPOBAaHUN JOHHBIX COOOIIIECTB U AU depeH-
LIMPYIOT UX B paMKaX OCHOBHBIX TUTIOB. DTU (DaKTOPbI
U3MEHSIIOTCS TpeicKadyeMbIM 00pa3oM OT BEPXOBbEB
K YCTBIO U 00YCJIOBIMBAIOT IPEACKA3yeMOe U3MEHEHME
OuopaszHooOpasus (puc. 3a, 0), a TakKe pacrpenejieHue
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Puc. 2. MnnocTpauysi KOHLENLIMYA PEYHOr0 KOHTHHYYyMa. KpyroBblie n1uarpaMMbl MOKa3bIBAIOT OTHOCUTEIBHYIO J0I10 (PYHKIIMO-
HaJIbHO-TPO(PUYECKUX TPYIITUPOBOK B TOHHBIX COOOLIECTBAX, PACTIONOXEHHBIX IO MPOoA0JbHOMY Mpoduitio peku; CPOM — kpyn-
HOIMCIepCHOE opraHndeckoe BemectBo, FPOM — MenkonmucnepcHoe opraHnndeckoe BemectBo; DOM — pacTBopeHHOE OpraHu-
yeckoe BeulecTBo; P/R < 1 ykaspiBaeT, 4To abIXaHHME MPEBbIIIAET MepBUYHYIO mpoaykuuio (Vannote et al., 1980: monudukauus

Wohl, 2018).

MMAIIEBBIX THIBINI BOTHBIX 0€CITO3BOHOYHBIX — (DYHKIIN -
OHaJIbHO-TpOo(HIecKuX rpynmupoBok (functional feeding
groups, FFG) Baonb peuHoro koHtuHyyma (puc. 2). Boi-
JIeJICHBI 5 OCHOBHBIX TPO(UIYECKUX TPYIIIIMPOBOK: U3-
menbunTenu (shredders), ckpeOyiue (scrapers), puibTpa-
Tophl (collector-filterers), coopuruku (collector-gatherers)
U xulHukKM (predators) (Vannote et al., 1980; Wallace,
Merrit, 1980; Morse et al., 1994; u np.).

OpraHnyecKoe BeIIeCTBO B BOJOTOKAX, KaK yXe cKa-
3aHO BbIIIIE, UMEET Pa3HbIe UCTOUHUKU TIPOUCXOKIEHUS.
Paznmuarot opraHmgeckoe BEMIeCTBO a10XmoHH020 (BHE
BOIIOEMA) U agmoxmorHo20 (BHYTPU BOJOEMa) IIPOUCXOXK-
NEHUS. AL10XMOHHOE OpeaHUUecKoe 6euecmeao TIoCTyTaeT
B BOJIOTOK KaK HaIPsIMYIO ¢ TPUOPEKHBIX TEPPUTOPUIA,
TaK U B pe3yjbTaTe 3aHECEHUSI BETPOBbIMU MOTOKAMM.
DTO MOXET ObITh BEILIECTBO PACTUTEILHOTO (JIMCTOBOM
onaj, BeTKU, PPYKTHI) 1 XKUBOTHOT'O (3KCKPEMEHTBI

KUBOTHBIX WJIM UX MEPTBBIC TejIa) MPOUCXOXKICHHSI.
Paznuyatot xkpynHoducnepcroe opeanuteckoe geujecmeo
(CPOM = coarse particulate organic matter), meaxo-
ducnepcroe (FPOM = fine particulate organic matter)
U pacmeopernHoe opeanuueckoe geujecmeo (DOM = dis-
solved organic matter). CPOM mnoaBepraetcst onpeaeyieH-
HOMY TIpolieccy AeTpamallii BHyTPU BOMHOM CHCTEMBI.
HampuMep, pa3iioskeHHe IMCTOBBIX MJIACTUH (ITAPO-
KOJIMCTBEHHBIN OTaj) MIPOMCXOIUT KaK B pe3ybTare
XUMUYECKHX TTPOIECCOB, YYACTBYIOIINX B pa3IOKEHUN
(BBILLIEIAYMBaHUE), TaK 1 OJjlarogaps paboTte rpuboB,
OakTepuii, a Takxke OeCITO3BOHOYHBIX (DUTO- U IETPUTO-
¢daros (Petersen, Cummins, 1974; Findlay, Arsuffi, 1989;
Gessner, Chauvet, 1994; Crowl et al., 2001; Li, Dudgeon,
2008; Nelson, 2011; Lin, Webster, 2013; Griffiths, Tiegs,
2016) (pwuc. 3B).
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Puc. 3. Mmmoctpanus pacrpeneaeHus OCHOBHBIX TTapaMeTPOB U TIPOIIECCOB IECTPYKIIMHU U TPAHCIIOPTUPOBAHUSI OPTaHNIECKO -
IO BEIlleCTBAa B PEUYHBIX IKOCUCTEMAX: a, 6 — FUIIOTETUYECKOE paclipeieieHre BbIOpAaHHBIX apaMeTPOB MO PEYHOMY KOHTHUHY-
yMY OT UCTOKa K ycTbio (110 Vannote et al., 1980); B — cxeMa AeCTpyKIIMHU JMCTOBOTO OIaga B HAa3eMHBIX U BOJHBIX 9KOCHUCTEMAaX
(o Tennakoon et al., 2021 u opwur.).

Ha cambIx TiepBBIX 3Talax B aKTUBHOW JECTPYKTY- TIpurda, BHEIPSISICh, «pa3phIXJISieT» JTUCTOBYIO IUTACTUHY.
pU3aIiy JIMCTOBOTO OITama W IPYTUX KPYITHBIX pacTi- OTMeUYeHO, YTO COCTaB MUKPOOHOTO COOOIIEeCTBa IPO-
TEJILHBIX YacTei yJ4acTBYIOT MUKPOOBI 1 OECTIO3BOHOY-  SIBJISIET CIIEIM(PUIHOCTD MPU KOJTOHU3ALNY Pa3TUIHBIX
Hble — U3MEJIbYUTENU. 3aTeM OaKTEpUU U IPUOBI KO- BUIOB NepeBbeB. KOMOMHMPOBAaHHOE AeCTBUE OAKTEPUIA,
JIOHM3HUPYIOT JIUCT, CMATIAS €TO, TTOCKOJBKY MULIEJIUI  TPHOOB, SKUBOTHBIX M XMMUYECKHX TTPOIIECCOB YCKOPSET
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MPOLIECChl PACTUTEILHOTO PasIoXKeHUSsI, U U3MEJTbUeHHOE
BemiecTBO B BuIe CPOM u FPOM rnioctynaeT B TOILY
MOTOKA KaK HOBOE 1O (popMe OpraHUuIecKoe BEIleCTBO.
OOoraiieHue 6akTepusIMU 1 TpudaMu YacTHUL TPy0o-
TO ¥ TOHKOTO OPTaHWYECKOTO BEIIECTBA YCUITUBAET UX
MUIIEBYIO (3HEPreTUYECKYIO) IIEHHOCTh — OaKTepuu
KakK Obl CTAHOBSITCSI «CJIOEM MacJjia Ha Kycouke xJjieba»
(Cummins, 1974; Petersen, Cummins, 1974; Dudgeon,
1982; Wallace et al., 1982, 2000, 2001; Meyer, O’Hop,
1983; Webster, Benfield, 1986; Findlay, Arsuffi, 1989;
Gessner M., Chauvet E., 1994; Wallace, Webster, 1996;
Ribblett et al., 2005; Yule et al., 2009; Pozo et al., 2011;
Boponwun, YepHskonckasi, 2012; Swan, Kominoski, 2012;
BmmBkoBa u np., 2019; Ferreira et al., 2020; Bogatov et
al., 2021). CxomHble IPOLIECCHI ITepepadbOTKM JIUCTOBOTO
oraja MPOUCXOAAT U B HA3¢MHbIX JIECHBIX DKOCUCTEMAaX
(Tennakoon et al., 2021; u ap.).

BepxHue yuacTku BogoTOKOB (pyubu 1—3 mopsinka)
9acTO CHJIBHO 3aT€HEHBI U MOJTyIaroT OOJIBIIOe KOTIe-
CTBO OPTaHWYECKOTO BEIeCTBa OT IMIPHOPEXHON pac-
TUTEJILHOCTHU, SIBJISISICH TeTepOTPOMHBIMU 30HAMMU, T/
COOTHOIIIEHUE BajgoBoro (potocuHTe3a (P) K IbIXxaHUIO
(R) Menblie enuHULIBI (puc. 3a). 3aech mpeodaanaoT
KaMEHMCTO-TajledHble IPyOble CyOCTpaThl, IOCKOJBKY
TPagvEeHTHI TTOTOKA 1 3PO3MOHHBIE TIPOIIECCHI BBICOKH,
Ha HUX (pOpMUPYIOTCS COOOIIECTBA C ITpeo0dIagaHueM 13-
MeJTbUNTEIIEH, IBJISIONINXCS TICPBRIMIA MEXaHMUECKIMU
JECTPYKTOpaMH JJMCTOBOTo onana. JIncToBoli onaz u rnpo-
IYKTHI €70 TIEPBUYHON IeCTPYKIINU U3METBUNTEIISIMU

JIucroBoii onag

BITMBKOBA

OTHOCSIT K KaTeropuu Irpy0oauCIIEPCHOTO OPraHUYECKOTO
BemectBa — CPOM (coarse particulate organic matter).
[Tpu nanpHeiimem pasznoxeHnun CPOM B npoliecce
BbIIIIEIaYMBAHMsI, MUKPOOHOI KOJIOHU3allUM U MUHE-
panusainuu, GU3NIecKoit (hparMeHTaluuu MPOUCXOIUT
ero JajbHelilee u3MeJbuyeHre U IIpeBpalleHUe B TOH-
KomucnepcHoe opranndeckoe BeriectBo — FPOM (fine
particulate organic matter), KOTopoe 3KCIIOPTUPYETCS
BOJHBIM OTOKOM Ha HUKHUE 3TaXU BOAOTOKA U yjIaB-
JIMBaeTCs U3 MOTOKa (puIbTpaTOpamMu, a Ipu OTJIOXKEHUN
Ha THO — KoJuleKTopamu-coopuukamu. amee FPOM
TpaHC(hOPMUPYETCSI B PACTBOPEHHOE OpraHUYECKOe
BewectBo DOM (dissolved organic matter), KoTopoe,
B KOHIIE KOHIIOB, CITOCOOHO KOaryJIMpoBaThCs B XKeJa-
TUHOOOpAa3HbIe MeJIICThl — MUIIEBOI pecypc KOJUIeK-
TOPOB-COOPIIMKOB (puc. 4).

PE3VIJIBTATHI 1 OBCYXIEHUE

AHaJIU3 BUAOBOI U TPODUUECKOU CTPYKTYpPhI UCCie-
JIOBaHHBIX BOJOTOKOB MOKa3aJl BBICOKOE UX COOTBET-
CTBUE KOHLIETILIMU PEYHOTr0o KOHTUHYyMa. B 3aBucumo-
CTH OT YCJIOBUI 0OMTaHUST POPMUPYIOTCS CAeayIolIe
cooOmiecTBa: A — u3MeapuuTeseii, b — ckpeOyiux,
B — dunbrpaTopoB u I' — KoJlJIeKTOPOB-COOPIIIMKOB
(Hymepaliysi MeCTOOOMTaHMM, B TOM YKCJIE MO JaTaM
cbopa, MPUBOIUTCS B COOTBETCTBUMU C TaOI. 2).

OpraHuueckoe
BEIECTBO IIOYBBI

Bxnaa opraHuyeckoro BelecTBa
W3 BBIIIE PACIIOIOXKEHHBIX 9KOCUCTEM

I ®
® 1 N ®
K | BonopocieBblii IlnankronHele | A
Makpodutsr : BOTIOPOCIH
_ ' ® epuUTOH
A T
N
¥ : A 5> ®
CPOM - >
i [ : S \—T \ A ®
7/ 1 1
y'3 ¢ J @ ; () g
” A - ® Komnektopei-| _ @ | MukpobHas
3METBYUTETN paBOSITHBIC CBopmuky: TpoTyKIUs
~ / -1 T
N / = i |
3 N / - = - | ®
® - \‘ 7’ -7 Y L
Mwkpo- (| ] Muxkpo06Hast
U MaKkpo e e e e S e
XULHUKU NeTst
DKCIOPT Ha HIKeJIeKalllie 9KOCHCTEMBI
Puc. 4. [Toroku yrinepona B peuyHbIx 3KocrcTteMax (1mo Merric, Richards, 2013)
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Tadomuma 2. Bumoas n Tpodmdeckast CTpyKTypa JOHHBIX coo0IIecTB BogoToKoB JlanmpHero Boctoka P® (paccunraHbl
I10 ITOKa3aTeJIsIM YMCIIEHHOCTH, %)

JloOMUHaHTBI | Cy0O10OMUHAHTBI | BTopocreneHHble BUIbI
1. Pyueii I'opaiicknii, cranmms 11. Bepxusis snuputpass: nepekar, meauainb (Jlesanunos, 1977)
Gammarus koreanus (50.0) Shr Drunella aculea (10.0) Scr Ephemerella spp.(4.8) C-G

Cinygmula sp. (3.7) Scr
Heterotrissocladius sp. (2.3) C-G
Rhyacophila narvae (2.0) Prd
Bunwl ¢ noseii menee 2% = 27.2%

Kommuekc EPT: 23.5% EPT+Gammarus: 73.5 %
Hamenbuntenu (Shr) Coopuiuku (C-G) Ckpebyiue (Scr) XumHuku (Prd)
50.0 11.7 9.7 7.0
2. Peka KenpoBas, cranius 5, Hizke yctbs Ki. ITonepeuka. Bepxuss smmpurpais (23.06.2008)*
Oligochaeta (25.6) C-G Phagocata vivida (13.0) Prd Chironomidae (1.3) C-G
Gammarus koreanus (20.6) Shr Coleoptera (6.0) C-G Hpyrue Diptera (1.0) C-G
Kommnieke EPT: 32.5% | EPT+Gammarus: 53.1%
Nzmenpuutenu (Shr) |Coopmuku (C-G) XuniHuku (Prd) Cxkpebyuiue (Scr) DunbTpaToOpshl
(C-F)
33.0 32.9 14.0 7.0 2.0
3. Peka Keaposas, cranums 6, 500 m nuke pyy. Bopruukosa. Bepxusas smupurpais (23.06.2008)*
Gammarus koreanus (26.5) Shr Hpyrue Diptera (10.8) C-G Phagocata vivida (3.0) Prd
Chironomidae (24.0) C-G Hpyrue (35.7)
Kommnuieke EPT: 35.8 % | EPT+Gammarus: 62.3%
Namenvuntenu (Shr) |Coopmuku (C-G) Xungauku (Prd) Ckpeoymiue (Scr) DubTpaTOphI
(C-F)
41.5 35.0 10.0 9.0 4.5
4. Peka Kenposas, cranums 9, y «30ymkun». Dmupurpais (23.06.2008)*
Gammarus koreanus (16.5) Shr Chironomidae (12.1) C-G Oligochaeta (2.2) C-G
EPT (57.1) Hpyrue Diptera (11.0) C-G Phagocata vivida (1.1) Prd
Kommieke EPT: 57.1% | EPT+Gammarus: 73.6 %
Hamenpuntenu (Shr) | Coopmuku (C-G) Cxpebymue (Scr) O®wierparopsl (C-F) | Xumnawnknu (Prd)
35.0 33.0 15.0 10.0 7.0
5. Peka Kenposas, cranmusa 10, 200 m Hizke Kia1. Bropoii 3oaoToii. Dmupurpais (23.06.2008)*
Oligochaeta (31.6) C-G Hpyrue Diptera (0.5) C-G
Gammarus koreanus (27.4) Shr Chironomidae (0.5) C-G
EPT (39.5) Scr, C-F, Shr u ap. Mollusca (0.5) C-F
Kommnieke EPT: 39.5% | EPT+Gammarus: 66.9 %
Coopuiuku (C-G) WMamenvuutenu (Shr) |CkpebGyiiue (Scr) @unprparopsl (C-F) | Xumawnku (Prd)
32.6 30.0 25.0 6.4 6.0
6. Pexa Kenposas, cranmus 11, 200 m Hike K. Ilepsbiii 3o101oii. Dmuputpais (23.06.2008)*
EPT (69.8) Scr, C-F, Shr u ap. Gammarus koreanus (12.8) Shr Coleoptera (1.9) C-G
Chironomidae (6.8) C-G Hpyrue Diptera (1.9) C-G
Oligochaeta (5.1) C-G Simuliidae (1.7) C-F
Kommaekc EPT: 69.8 % | EPT+Gammarus: 82.6 %
Ckpeoymme (Scr) Wamenbuutenu (Shr) |®unbrparopsl (C-F) | Coopiuku (C-G) Xumnauky (Prd)
35.0 25.0 23.3 10.2 6.5
7. Peka Kenposas, cranmus 12 («3»). Merapurpais: miec, punais (Jlesanumnos, 1972)
Gammarus koreanus (16.0) Shr Baetis gr. thermicus (10.4) C-G Diamesa gr. insignipes (4.5) Scr
Cinygmula sp. (7.0) Scr Epeorus latifolium (4.4) Scr

Drunella aculea (3.7) Prd
Cinygmula grandifolia (3.4) Scr
Stavsolus japonicus (2.8) Prd
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Stenopsyche marmorata (2.6) C-F
Bunel ¢ noneit menee 2% = 36.0%
| EPT+Gammarus: 76.3%
Hsmenbuutenu (Shr) Coopmuku (C-G) | Xumpuku (Prd) | ®unsrpaTtopsr (C-F)
17.6 13.8 9.3 4.0
8. Peka KeapoBas, crannusa 12. Merapurpais: nepekar, Meauassb (13.10.2023)*
FEcdyonurus sp (16.6) Scr Stenopsyche marmorata (11.71) C-F  |Arctopsyche palpata (4.83) C-F
Ephemerella tschernovae (11.03) C-G | Leptophlebia viladivostokica (4.8) C-G
Cinygmula sp. (10.34) Scr Allonarcys sachalina (2.76) Shr
Epeorus spp. (10.35) Scr Skwala pusilla (2.76) Prd
Hydropsyche orientalis (7.59) C-F Apassus major (2.07) Prd
Drunella sp. (5.52) C-G Chironomidae (2.07) C-G
Bung! ¢ nosneit menee 2% = 7.57 %
| EPT+Gammarus: 88.3 %
Cxpebymiue (Scr) Coopuku (C-G) ®unbrparopsl (C-F) | Xumnauku (Prd) Mamenpumntenu (Shr)
37.29 26.18 24.13 7.6 4.8
9. Peka Kenposas, cranius 13, y rpanuipl 3anoseaHuka (Boime Mocta). Merapurpain (23.06.2008)*
EPT (75.2) Scr, C-F u ap. Gammarus koreanus (10.9) Shr Oligochaeta (2.8) C-G
Chironomidae (9.4) C-G Bunwl ¢ noneit menee 2% = 1.7%
| EPT+Gammarus: 86.1%

Kommieke EPT: 60.3 %
Ckpebyiue (Scr)
19.3

Kommniekc EPT: 88.3 %

Kommniaekc EPT: 75.2 %

®unbrparopsl (C-F) | Ckpebdymue (Scr) Mamenpuurenu (Shr) | Coopuruku (C-G) XuiHuku (Prd)
34.0 25.5 15.5 15.0 10.0

10. Peka Kenposas, cranmus 14, 200 m Bbinie ycrbs. Huxxnasisa merapurpans (23.06.2008)*
EPT (72.6) Gammarus koreanus (8.7) Shr Oligochaeta (1.4) C-G

Chironomidae (15.9) C-G
Kommniekc EPT: 72.6 %

Mollusca (1.4) C-G
| EPT+Gammarus: 81.3%
Coopuku (C-G) Cxkpeb6ymue (Scr) ®wisrparopsl (C-F) | Mamenbuutenu (Shr) | Xumnauku (Prd)
60.0 15.0 10.5 9.0 5.5

11. Pexka ®posioBka, ctannusa 3. I'MnokpeHas» — BepXHss SNMPUTPAIb: Meauab (JleBaHunosa u 1p., 1989)
Gammarus koreanus (56.0) Shr Phagocata vivida (12.5) Prd Bunwl ¢ noseit mexee 2% = 24.3 %
Pedicia sp. (7.2) Prd

Kommiekc EPT: 22 % | EPT+Gammarus: 718 %
Mamenvuutenu (Shr) XuiHuku (Prd) FFG He onpeneneHbl
56.0 19.7 24.3

12. Peka ®@posoBka, ctanuusa 9. MeTapurpalib: nepekar, Mmeauass (JlesaHumosa u np., 1989)

Arctopsyche palpata (19.8) C-F

Gammarus koreanus (12.4) Shr

Bunel ¢ noseit meHee 2% = 40.6 %

Neophylax ussuriensis (8.0) Scr

Glossosoma sp. (8.0) Scr

Hydatophylax nigrovittatus (6.0) Shr

Phagocata vivida (5.2) Prd

Komrutexke EPT: 51.8 %

| EPT+Gammarus:

64.2%

®ubrpatopsl (C-F)

Wamenpuurenu (Shr)

Ckpeoymue (Scr)

XumHuku (Prd)

FFG He onpeneneHbl

19.8

18.4

16.0 5.2

40.6

13. Pexa ®pososka, ctannus 10. Merapurpans: nepekat, meauans (Jlesanunona u ap., 1989)

Stenopsyche marmorata (21.0) C-F

Neophylax ussuriensis (14.4) Scr

Dicosmoecus obscuripennis (5.0) Shr

Hexatoma sp. (10.7) Prd

Bunesl ¢ noneii meHee 2% = 39.3%

Gammarus koreanus (9.5) Shr

Drunella aculea (6.4) Prd

Kommaexke EPT: 60 %

| EPT+Gammarus:

69.5%

®unprparopsl (C-F)

Hzmenpuntenu (Shr)

Xumranku (Prd)

Ckpeoymme (Scr)

FFG He onpeneleHb!

21.0

14.5

13.8 11.4

39.3
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14. Pyu. Toacteiii Kimou. Bepxusis MeTaputpajb: nepekar, meauain (19.10.2023)*

Glossosoma sp. (30.0) Scr

Gammarus koreanus (11.0) Shr

Ephemerella levanidovae (9.0) C-G

Chironomidae (18.2) C-G

Epeorus (Iron) alexandri (10.0) Scr

Stenopsyche marmorata (4.5) C-F

Antocha sp. (3.0) C-G

Bunwl ¢ noseit MmeHee 2% = 14.5%

Kommiekc EPT: 60.5 %

| EPT+Gammarus: 71.5 %

Ckpeoymue (Scr)

Coopmmku (C-G)

Wamenpunremm (Shr)

®unprpatopsl (C-F)

Xumrauku (Prd)

41.5 34.2

12.3 9.0

3.0

15. Peka Komaposka, cranmus 3. Bepxusas snupurpais: nepekat, meauanb (06.07.1984)*

Gammarus koreanus (31.2) Shr

Oligochaeta (9.2) C-G

Orthocladius gr. olivaceus (4.0) C-G

Anagapetus schmidi (30.4) Scr

Drunella cryptomeria (3.2) Prd

Baetis fuscatus (2.8) C-G

Baetis sp. (2.7) C-G

Bunel ¢ noineit Mmenee 2% = 6.3 %

Kommnieke EPT: 42.1%

| EPT+Gammarus: 73.7%

Ckpeoyiue (Scr)

WMamenbuurenu (Shr)

Coopuiuku (C-G)

XuniHuku (Prd)

®unbrparopsl (C-F)

34.0 32.2

271 6.3

0.4

16. Peka KomapoBka, cranums 7. Bepxusas metaputpais: nepekar, meauannb (05.07.1984)*

Psychomya spp. (42.7) Scr

Metalype uncatissima (8.5) Scr

Agapetinae spp. (4.4) Scr

Chironomidae (21.5) C-G

Ecdyonurus kibunensis (8.0) Scr

Isonychia japonica (2.2) C-F

Epeorus smirnovi (5.1) Scr

Drunella cryptomeria (2.1) Prd

Serratella spp. (2.0) C-G

Leuctridae spp. (2.0) Shr

Bunsl ¢ nosneit meHee 2% = 1.43%

+ Gammarus koreanus (0,07) Shr

Kommniekc EPT: 78.2 %

| EPT+Gammarus:

78.27 % (raMmapychbl e TMHAYHBI)

Ckpeoyiue (Scr)

Coopmmku (C-G)

Xumaukn (Prd)

®ubrpatopsl (C-F)

Mamenbuutenu (Shr)

68.7 24.5

24 2.3

2.1

17. Peka Yepnasa Peuka, ctanuusa 1. T'unokpenann (04.11.2014)*

Gammarus koreanus (61.0) Shr

Lepidostoma spp. (3.5) Shr

Heptageniidae (30.0) Scr

Bunpl ¢ noneit menee 2% = 5.5%

Kommniaekc EPT: 36.5%

| EPT+Gammarus: 97.5%

Namenvuutenu (Shr)

Ckpeoyiue (Scr)

Coopmmku (C-G)

Xumnauky (Prd)

66.1 30.0

2.5

1.4

18. Peka Yepnasa Peuka, ctanuusa 1. T'unokpenann (04.07.2014)*

Gammarus koreanus (63.5) Shr

Chironomidae (8.6) C-G

Bunwl ¢ noseit menee 2% = 0.5%

Heptageniidae (18.8) Scr

Coleoptera (5.1) C-G

Kommniekc EPT: 18.8 %

| EPT+Gammarus: 82.3%

Namenpunrenu (Shr)

Ckpeoyiue (Scr)

Coopmmku (C-G)

®unsrparopsl (C-F)

XuiHuku (Prd)

67 18.8

14 0.1

0.1

19. Peka Yépnas Peuka, cranuus 2.

Bepxuss snupuTpaisb: nepekar, meauanb (18.07.2016)*(30Ha BEIpyOKM Jieca)

Chironomidae indet. (58.8) C-G

Gammarus koreanus (10.5) Shr

Sweltsa-Suwallia (3.8) Prd

Ephemerella spp. (9.7) C-G

Lepidostoma spp. (3.1) Shr

Perlodidae indet. (5.3) Prd

Coleoptera (3.0) C-G

Bunebl ¢ nosneit meHee 2% = 5.8 %

Kommieke EPT: 22 %

| EPT+Gammarus: 32.5%

Coopuiuku (C-G)

Wamenbuurenu (Shr)

XumHuku (Prd)

Ckpeoyiue (Scr)

®unbrparopsl (C-F)

71.5 14.5

9.9 2.5

1.6

20. Peka Bropas Peuka, crannus 1. I'nnokpenanb-sepxussa snuputpas (14.10.2008)

Gammarus koreanus (59.6) Shr

Ephemeroptera (6.2) Scr + C-G

Plecoptera (1.1) Prd

Trichoptera (30.1) Scr+Shr

Bunel ¢ noneit menee 2% = 3%
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Kommniekc EPT: 37.4%

| EPT+Gammarus: 97 %

Mamenvunrenu (Shr)

Ckpeoyiue (Scr)

Coopmmku (C-G)

Xuntaukwu (Prd)

61.0 33.5

4.0

1.5

21. Peka Bropas Peuka, crannus 1. I'unokpenanb — BepxHsasa smuputpanb (23.10.2020)*

Gammarus koreanus (77.2) Shr

Heptageniidae (16.2) Scr

Phagocata vivida (3.8) Prd

Bunebl ¢ noneit menee 2% = 2.8%

Kommiaekc EPT: 17.2 %

| EPT+Gammarus: 94.4%

Namenpunrenu (Shr)

Ckpeoyiue (Scr)

Xunauku (Prd)

Coopmmku (C-G)

77.8 16.4

3.9

1.5

22. Peka Bropas Peuka, crannus 1. I'unokpenanb-sepxusas snuputpaib (26.08.2021)*

Gammarus koreanus (62.2) Shr

Oligochaeta (13.0) C-G

Baetis sp. (4.4) C-G

Chironomidae (7.6) C-G

Heptageniidae (2.5) Scr

Bunel ¢ noineit menee 2% =12.8%

Kommnieke EPT: 18.9 %

| EPT+Gammarus: 81.1%

Hamenpuutenu (Shr) | Coopiuku (C-G)

Ckpe0yiue (Scr)

XumHuku (Prd)

®unbrparopsl (C-F)

65.1 25.0

5.6

1.8

0.3

23. Pyueii Akanemunyeckwuii, cranius 1. Bepxusas snupurpans: nepekat, meauans (18.09.2017)*

Gammarus koreanus (77.7) Shr

Baetis sp. (11.2) C-G

Oligochaeta (3.8) C-G

Cinygmula sp. (3.5) Scr

Phagocata vivida (2) Prd

Bunesl ¢ nosneii meHee 2% =1.8%

Kommieke EPT: 16.5 %

| EPT+Gammarus: 94.2 %

Hsmenbuntenu (Shr)

Coopmnku (C-G)

Ckpeoymue (Scr)

Xumnauky (Prd)

78.8 15.4

3.8

2.0

24. Pyueii Akanemuyeckuii, cranmus 2. Bepxuss smmpurpans (18.09.2017)*

Gammarus koreanus (71.2) Shr

Phagocata vivida (1.1) Prd

Cinygmula sp. (26.0) Scr

Bunesl ¢ noneit Mmenee 2% =1.7%

Kommaeke EPT: 27.7 %

| EPT+Gammarus: 98.9 %

Hsmenbuntenu (Shr)

Ckpeoymue (Scr)

Xungauku (Prd)

Coopmuku (C-G)

72.3 26.0

1.4

0.3

25. Pyueii Oxkeanckmii, cranmus 1. Bepxusas smmpurpans (22.09.2009, no BeipyOKm neca)™

Gammarus koreanus (73.3) Shr

Glossosoma sp. (4.1) Scr

Baetis sp. (15.2) C-G

Bunesl ¢ noneii meHee 2% = 7.4%

Kommaekc EPT: 24.37 %

| EPT+Gammarus: 97.6 %

Hsmenbuntenu (Shr)

Coopmnku (C-G)

Ckpeoymme (Scr)

Xungauku (Prd)

75.3 16.4

5.1

3.2

26. Pyueit Okeanckmii, ctanuus 1. Bepxusas smupurpans (06.09.2015, no BeIpy6Ku Jieca)™

Gammarus koreanus (57.6) Shr

Phagocata vivida (6.6) Prd

Coleoptera (4.1) C-G

Cinygmula sp. (24.6) Scr

Oligochaeta (3.4) C-G

Bunwi ¢ noseit menee 2% = 3.7 %

Kommaekc EPT: 27.6 %

| EPT+Gammarus: 85.2 %

Mamenpunrenmm (Shr)

Ckpeoymue (Scr)

Coopmuku (C-G)

Xumauku (Prd)

58.2 24.7

10.2

6.9

27. Pyueit Okeanckuii, ctanumus 1. Bepxuss smupurpans (27.06.2022, nocne BeIpyoKu Jieca)™*

Chironomidae (66.8) C-G

Perlodidae (2.5) Prd

Simuliidae (20.0) C-F

Bunnl ¢ noseit Mmenee 1% = 10.7 %

Kommieke EPT: 7.6 %

| TI'ammapycsi orcyrcTyior! Ilociie BoIpyOKn Jeca

Coopuiuku (C-G)

DunbsrpaTopsl (C-F)

XuiHuku (Prd)

M3menpuutenu (Shr)

Ckpeoyiue (Scr)

69.3 20.0

5.2

4.0

1.5

28. Peka Pynnas, bime r. /laapHeropcka. Bepxussi Merapurpainb: nepekar, Mmeauainb (TecaeHko, 1986)

Neophylax ussuriensis (23) Scr

|Cinygmula sp. (14) Scr

|Megarcys ochracea (4.7) Prd
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JloMUHaHTHI

CyOa0OMUHAHTBI

BropocTteneHHble BUABI

Glossosoma sp. (7) Scr

Baetis sp. (4.0) C-G

Pictetiella asiatica (6.1) Prd

Epeorus (Iron) aesculus (3.7) Scr

Swelta-Suwallia (3) Prd

Pagastia orientalis (2.4) C-G

Ephemerella aurivillii (2.3) C-G

Bunsl ¢ noneii menee 2% = 29.8%

Kommiaeke EPT: 70.2 %

| FaMmapychl 0TCYTCTBYIOT, 30Ha BLIPYOKH Jieca

Ckpeoymme (Scr)

Xungauku (Prd)

Coopmyku (C-G)

56.3

23.8

19.9

29. Peka Buiika, noc. Tepueii. MeTtaputpainb: nepekar, memuais (01.06.2021)*

Neophylax ussuriensis (26.6) Scr

Drunella sp. (13.4) Prd-Scr

Glossosoma spp. (4.4) Scr

Chironomidae (22.2) C-G

Ephemerella spp. (13.3) C-G

Lepidostoma spp. (4.4) Shr

Hydatophylax sp. (4.4) Shr

Simuliidae (4.4) C-F

Bunpl ¢ noneit meHee 2% = 6.9%

Kommnaexke EPT: 69.5%

| TamMmapychl OTCYTCTBYIOT, 30Ha BBIDYOKH Jieca

Ckpeoymue (Scr)

Coopuiuku (C-G)

XumHuku (Prd)

WUamenbuurenu (Shr)

®unbrparopsl (C-F)

42.1 35.5

9.2 8.8
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30. Pexa Cpenuuii Copennak, crannus 2A. DnMpUTpas: nepekar, meauais (21.07.2022)*

Chironomidae (69.0) C-G

Simuliidae (2.1) C-F

Glossosoma spp. (21.0) Scr

Capniidae (2.0) Shr

Bunesl ¢ nosneit MmeHee 2% = 5.9%

Kommiekc EPT: 26.0 %

| T'ammapycsl 0OTCYTCTBYIOT

Coopmmku (C-G)

Ckpebyiue (Scr)

Mi3menbuutenu (Shr)

®wibrpatopsl (C-F)

XumHuku (Prd)

72.0 21.5

2.3 2.2

2.0

31. Peka bacrak, ctanuusa 7Ba. Meraputpanb: nepekat, meauasb (21.07.2022)*

Neophylax ussuriensis (41.0) Scr

Dicosmoecus jozankeanus (12.0) Shr

Epeorus (Iron) sp. (4.0) Scr

Lepidostoma sp. (12.0) Shr

Arctopsyche amurensis (3.5) C-F

Baetis sp. (8.0) C-G

Micrasema sp. (3.4) Shr

Cinygmula sp. “wst” (8.0) Scr

Glossosoma spp. (3.0) Scr

Bunesl ¢ noneii meHee 2% = 7.0%

Kommaekc EPT: 97.9 %

| T'ammapychl OTCYTCTBYIOT

Ckpeoyiue (Scr)

W3menpuurenu (Shr)

Coopmmku (C-G)

®unsrpatopsl (C-F)

XumHuku (Prd)

60.0 27.5

8.0 3.5

1.0

32. Peka Ukypa, craunusg 2Ba. Dnupurpans: nepekat (1), meauans (04.08.2019)*

Simulium gr. malyshevi (33.0) C-F

Oligochaeta (10.0) C-G

Cinygmula sp. “w.s” (2.5) Scr

Brachycentrus americanus (27.0) C-F

Chironomidae (5.5) C-G

Tipula sp. (2.0) Shr

Glossosoma sp. (18.0) Scr

Bunel ¢ noneit MmeHee 2% = 2.0%

Kommnieke EPT: 49.5%

| I'ammMapychl 0OTCYTCTBYIOT

®unpsrparopsl (C-F)

Ckpeoymue (Scr)

Coopmmku (C-G)

Mamenpunrenu (Shr)

Xumnauky (Prd)

60.0 19.5

15.5 3.0

2.0

33. Peka Ukypa, crannusa 2Bb. Dnuputpans: nepekat (2), meauais (04.08.2019)*

Glossosoma sp. (38.0) Scr

Brachycentrus americanus (12.0) C-F

Cinygmula/Ecdyonurus (2.0) Scr

Blephariceridae (15.0) Scr

Chironomidae (9.0) C-G

Bunwl ¢ noseit Mmenee 2% = 7.5%

Simulium gr. malyshevi (8.5) C-F

Anagapetus schmidi (8.0) Scr

Kommiexe EPT: 64.0 %

| Tammapych1 oTcyTeTByIOT

Ckpebytue (Scr)

®unerparopsl (C-F)

Coopmmku (C-G)

XuiHuku (Prd)

Mamenpuntenu (Shr)

64.0 22.5

10.0 2.5

1.0

34. Peka Ukypa, craunusa 2Bc. Dnuputpans: miec, punaus (04.08.2019)*

FEcclisomyia camtschatica (43.0) Shr |Lepidostoma sp. (7.6) Shr

| Rhyacophila gr. sibirica (2.1) Prd
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BITMBKOBA

JIOMUHAHTHI

CyOa10MUHAHTBI

BTOpOCTCHCHHLIC BUIObI

Chironomidae (23.0) C-G

Sialis sp. (2.1) Prd

Fuglesa hensloviana (20.0) C-F

Bunwl ¢ noseit meHee 2% =2.2%

Komnneke EPT: 53.7 %

| T'ammapycsl OTCYTCTBYIOT

Hamenbuntenu (Shr)

Coopmnku (C-G)

®uibTparopsl (C-F)

XungHuku (Prd)

51.6 24.0

21.0

3.4

35. Be3biMsaHHbII pyYeii, KopaoH «/lyooBas conka», craniusa 1Bb. I'unokpenain (06.08.2019)*

Gammarus sp. (36.5) Shr

Ecclisomyia camtschatica (13.0) C-G

Planariidae gen.sp. (3.2) Prd

Tipulidae spp. (16.0) Shr

Oligochaeta (10.0) C-G

Goera sp. (3.2) Scr

Asellus sp. (6.5) C-G

Lepidostoma sp. (3.2) Shr

Dixella sp. (3.2) C-G

Other Diptera (3.2) C-G

Bunwl ¢ nosneit menee 2% =2.0%

Kommnuieke EPT: 20.4 % | EPT+Gammarus: 56.9 %
Nzmenpunrenu (Shr) Coopmmku (C-G) Cxpebymue (Scr) Xunauku (Prd)
55.7 35.9 5.2 3.2

36. Peka Haumnosa, cranmus 1, Dmupurpans (Jlemas u np. 2004)

Orthocladiinae (27.4) C-G

Chloroperlidae (6.7) Prd

Diamesinae (4.9) C-G

Heptageniidae (21.7) Scr

Perlodidae (3.3) Prd

Chironominae (17.7) C-G

Hirudinea (3.0) Prd

Oligochaeta (3.1) C-G

Hydracarina (2.9) Prd

Tricladida (2.6) Prd

Brachycentridae (2.5) C-F

Bunl ¢ nosneit meHee 2% = 4.2%

Kommneke EPT: 38.4 %

Chironomidae: 50 %

EPT+Chironomidae: 88.4 %

Coopuiuku (C-G)

Ckpeoyime (Scr)

XumHuku (Prd)

®unbsrparopsl (C-F)

53.1 21.7

18.5

2.5

37. Peka Hauunosa, ctanmus 2. Dmupurpans (Jleman u op. 2004)

Chironominae (25.9) C-G/Prd/
Shr/C-F

Diamesinae (9.1) C-G

Oligochaeta (4.2) C-G

Orthocladiinae (25.4) C-G/Shr

Chloroperlidae (5.0) Prd

Hydracarina (3.6) Prd

Heptageniidae (17.3) Scr

Bunesl ¢ nosneit MeHee 2% = 9.5%

Kommieke EPT: 35.4 %

Chironomidae: 60.4 %

EPT+Chironomidae: 95.8 %

Coopmmku (C-G)

Ckpeoymue (Scr)

Xumrauku (Prd)

64.6

17.3

8.6

38. Peka HaunnoBa, cranuus 4. Merapurpans (Jleman u np. 2004)

Chironominae (36.7) C-G/Prd/
Shr/C-F

Simuliidae (14.5) C-F

Baetidae (4.6) C-G/Shr

Orthocladiinae (26.9) C-G/Shr

Tanypodinae (3.6) Prd

Ephemerellidae (2.5) C-G/Shr

Buner ¢ moseit menee 2% = 11.2

Kommaexke EPT: 17.0 %

Chironomidae: 67.2 %

EPT+Chironomidae: 84.2 %

Coopuiuku (C-G)

®unbrparopsl (C-F)

XumHuku (Prd)

70.7

14.5

3.6

39. Peka MukoueBa, cranmusi 3. Merapurpans (Jleman u np. 2004)

Chironominae (41.4) C-G

Simuliidae (11.9) C-F

Ephemerellidae (3.3) C-G

Glossosomatidae (9.2) Scr

Hydracarina (2.9) Prd

Tanypodinae (9.1) Prd

Nemouridae (2.4) Shr

Orthocladiinae (6.8) C-G

Diamesinae (2.0) C-G

Baetidae (5.0) C-G

Bunsl ¢ nosneit mexee 2% = 6.0%

Kommaexke EPT: 20 %

Chironomidae: 59.3 %

EPT+Chironomidae: 79.3 %
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JloMUHaAHTHI | CyOa10MUHAHTBI | BropocreneHHble BUIbI
Coopuiuku (C-G) ®unbrparopsl (C-F) | Xumnaukn (Prd) Cxkpe6yuiue (Scr) WUsmenbuutenu (Shr)
26.2 26.0 25.0 13.0 9.8

40. Pyu. I'eosioruueckuii, 06ac. 3ammsa Kpecra, UykoTka. Dnupurpaib: nepekar, meauass (JlesaHuaos, 1976)

Chironomidae (46.0) C-G

Nemoura arctica (8.7) Shr

Gymnopais trifistulatus (2.0) C-F

Mesocapnia sp. (35.5) Shr

Oligochaeta (7.0) C-G

Planariidae (0.1) Prd

Bunsl ¢ nosneit menee 1% = 0.7 %

Kommiekc EPT: 44.5%

Chironomidae: 46 %

EPT+Chironomidae: 90.5

Coopuiuku (C-G)

WUsmenbuutenu (Shr)

®ubTparopsl (C-F)

XungHuku (Prd)

52.8 44.6

2.0

0.6

41. Pyu. HoipBakunotseeM, 0ac. 3aquBa Kpecra, YykoTka. DnupuTpais: nepekat, meauais (Jlesanumos, 1976)

Chironomidae (67.9) C-G

Planariidae (8.5) Prd

Apatania zonella (4.2) Scr

Oligochaeta (16.2) C-G

Cinygmula malaise (2.2) Scr

Bunel ¢ noneit menee 2% = 1.0%

Kommiekc EPT: 7.4 %

Chironomidae: 67.9 %

EPT+Chironomidae: 75.3 %

Coopmmku (C-G)

XumHuku (Prd)

Ckpebymiue (Scr)

W3menpuutenu (Shr)

84.2 9.1

6.4

0.3

42. Pyu. JlaBpentbeBckuii, 0ac. 0yxrol JlaBpentus, YykoTka. Duupurpaib: nepekat, meauaib (Jlesanumos, 1976)

Baetis gr. vernus (31.0) C-G

Chironomidae (9.0) C-G

Metacnephia crassifistula (2.0) C-F

Oligochaeta (29.0) C-G

Bunwl ¢ noseit Mmenee 2% = 4.5%

Pseudocleon sp. 1 (24.5) Scr

Kommniaeke EPT: 55.5%

Chironomidae: 9 %

EPT+Chironomidae: 64.5 %

Coopmmku (C-G)

Cxkpebyue (Scr)

®unprparopsl (C-F)

Mamenpunrenu (Shr)

Xumrauku (Prd)

69.0 24.5

3.2

2.6

0.7

43. Pyu. HeBunmumka, oKpecTHOCTH nOC. YajieH, YykoTka. Dnuputpans: nepekar, meauansb (Jlesanuaos, 1976)

Chironomidae (56.2) C-G

Gymnopais trifistulatus (7.2) C-F

Prosimulium macropiga (2.6) C-F

Cinygmula malaise (23.7) Scr

Nemoura arctica (2.1) Shr

Arcynopteryx altaica (2.0) Prd

Ameletus camtschatica (1.1) C-G

Bunsl ¢ goseit meHee 2% = 5.1%

Kommiekc EPT: 30.9 %

Chironomidae: 56.2 %

EPT+Chironomidae: 87.1 %

Coopuuku (C-G)

Ckpeoyiue (Scr)

®unsTparops! (C-F)

Wsmenbuutenu (Shr)

XumHuku (Prd)

58.5 25.0

11.0

3.0

2.5

44. Pexa ComuureiibHasd, 0. Bpaurejs. Dnupurpais: nepekar, meauanb (MakapueHko, MakapueHko, 1976)

Orthocladius sp. (41.4) C-G

Diamesa davisi (5.67) C-G

Oligochaeta (4.48) C-G

Nemoura arctica (28.02) Shr

Fukiefferiella lutethorax (5.5) C-G

Corynoneura scutellata (3.6) C-G

Mesocapnia sp. (2.45) Shr

Diamesa appendiculata (2.0) C-G

Simuliidae (1.12) C-F

Bunsl ¢ noneit menee 2% = .5,76 %

Kommieke EPT: 33.5%

Chironomidae: 58.2 %

EPT+Chironomidae: 91.7 %

Coopmmku (C-G)

Wamenpuurenu (Shr)

®unerparopsl (C-F)

XumHuku (Prd)

68.2 30.2

1.5

0.1

IMpumeuanue. C-G — koanekTopbi-coopiiuku; C-F — koyuiektopbi-punbrpaTtopbl, Prd — xumHuku, Scr — ckpeOyiiue;

Shr — n3menpunTeN.
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Tunst coobuecms maxkpo3oobenmoca,
hopmupyemoix HA AeCHbIX U 00e31eCEeHHbIX
meppumopusax (Ha npumepe uUccaedo8aHHbIX

8000MOK08)

Tun A. Coo01ecTsa uameabuuTeieii: GopMUpyIoTCs
B BEPXOBBSIX BOJOTOKOB, PACITOJIOKEHHBIX Ha JICCHBIX
Y4acTKaX C BBICOKOI COMKHYTOCTBIO KPOH JICpEBLEB
U, KaK CIIeICTBUE, CIIab0i OCBEIIEHHOCTHIO pycia, B HUX
JTOMWHUPYIOT KOHCYMEHTBI—HU3MEJIbUYUTEIHN, TTIepepa-
OOTYMKHM JIMCTOBOTO OIaaa. XOTs MUIleBast IEHHOCTh
I POKOJUCTBEHHOIO OIaga He TaK BeJIMKa JIJisl U3MeJIb-
yuTesiell, KaK CYUTAIU paHblIe (11 HUX B KAYECTBE
MNUIIY BakKHEe MUKpOOUaIbHbIC TUNIEHKU, pa3BUBalo-
IIMecd Ha THUIOIINX JIMCTBSX), UX POJIb B IEPBUYHOMI
JNECTPYKLMU OTaBLIEH JIMCTBbI YPE3BbIYATHO BaxKHA.
K takum coo01iecTBaM OTHOCSATCS MaJIble JIECHBIE PyYbU
VIV BEPXHUE YIACTKU PEK, PACIOJ0XKEHHBIE B 30HAX
KpeHaJIn 1 SIUpUTpann. Beigeasercs nBa ImoaTuIia co-
OOIIIECTB U3MEIbYUTEICH:

A-1. Coo01ecTBa KpeHaIU U SIIMPUTPATIA C TOMU-
HUPOBaHHEM paKooOpa3HbIX TaMmMapu u3 ceM. Gam-
maridae. K HuUM oTHOCATCS CieayIolye MeCTOOOMTaHUS:
pyu. I'opaiickuii (1) (HoMepa B CKOOKax COOTBETCTBYIOT
HOMepy MecTooOUTaHus B Taba. 1 u 2), pyd. AKanemu-
yeckuii (23—24), py4y. Okeanckuii (25—26, 1o BeIpyO-
KH Jieca), pyd. bespmsaaHbIin (35), p. Pponoska (11),
p. YepHas Peuka (17—18), p. Bropas Peuka (20—22).
Crenyet oTMETUTb, YTO TaMMapyCoBbIe COODIIIeCTBA BO-
00I111e XapaKTePHBI IJISI BEPXOBbEB YMCTHIX JIECHBIX PYUbCB
[Tpumopckoro kpas (Jleeanunos, 1977; JleBanunoBa
u np. 1989). B npyrux pernonax tora JlaibHero Boctoka
MOXET HaOIoIaThCsl MHAs cuTyalus. Tak, B aHaJIorny-
HBIX JIeCHBIX BogoTokax EBpeiickoit AO, 1o KpaiiHei
Mepe, B TeX, UTO pacIoIOKEHBI B MpeaeaaX OCHOBHOTO
KJactepa 3anoBenHuka «bacrak», roe ¢ 2018 roga mpo-
BOJSITCSI MYHTEHCUBHBIE MCCJIEI0BaHUSI MAaKPO3000eH-
Toca (BmmBkoBa, 2022), raMMapua Mbl IIpaKTUIECKU
He BCTpeyasu, 32 UCKIIOUeHUEM eIMHUYHBIX POJHUKO-
BBIX py4beB (Tab. 2). [ToaTomy Bompoc, KTO BEITIOJTHSIET
POJIb OCHOBHOT'O MIEPBUYHOTO IECTPYKTOPA JUCTOBOTO
oIaza B TaKMX 9KOCHCTEMAX, TTIOKA OCTACTCSI OTKPBITHIM.

A-2. Coo0b11ecTBa SIIMPUTPAIN, PACIIOJIOXKEHHBIE
B IpUOpPEKHBIX 3aTUITHBIX YIaCTKaX, C JOMUHUPOBA-
HUEM JIMYUHOK PYyYEHHUKOB, 9aCTO MPEACTaBIEHHBIX
cem. Limnephilidae u Lepidostomatidae: p. Ukypa (34).

Tun Bb. CoobmecTBa ckpedyImmx (4acTo ¢ KOTOMHHAH-
TAMH-H3MEJIBbYATEISIMHA): K HUM OTHOCSITCS COOOIIIECTBA
9MHU- U METApUTPAJIU, PACTIONOXEHHBIE HA XOPOIIIO OC-
BEIIIEHHBIX yJacTKax pycja, Tae ONTUMAaIbHBI YCIOBUS
JUTSI pa3BUTUS TIepUUTOHHBIX Bogopoceit: p. Keapopas
(7, 8), pyu. Toncrerit Kitou (14), p. Komaposka (15, 16),
p. Pyanas (28), p. Bunka (29), p. bactak (31), p. Ukypa
(33). Takue coobiiecTBa XapaKTepHbI IJIST YUCTHIX PeK
¢ OBICTPOTEKYIIEH MPO3payHON BOJOM, KAMEHUCTO-Ta-
JIEYHBIMU TPYHTAMU, HEOOJIBIINMHU TTTyOMHAMU. 31eCh
JOMUHAHTaMM OOBIYHO SBISIOTC pydyeitHuku ceM. Glos-
sosomatidae, Thremmatidae (Neophylax), Psychomyidae

BITMBKOBA

(Metalype, Psychomyia), a Takxe moneHku ceM. Hepta-
geniidae (Cinygmula, Ecdyonurus, Epeorus).

Tun B. CoobdmecTBa GUIBTPATOPOB: K STOMY THUITY
OTHOCSITCSI COOOIIIECTBA, PACTIONIOXEHHbBIE B MECTOOOU -
TaHUSIX C OBICTPBIM T€YEHUEM, KAMEHHUCTO-TAJIEYHBIMU
TPYHTaMU, HOCTOSIHHBIM (CJIa0BIM MJIM 3HAYUTEILHBIM )
pacxoa0oM BoJbl. MOXXHO BBIACIUTD ABa MOATHIA HAa OC-
HOBaHUM MHTEHCUBHOCTHU U OOBEMOB Pacxoia Bofbl, KO-
TOpBIE 00YCITOBINBAIOT (POPMUPOBAHNE OIIPEAEICHHBIX
COOOIIECTB C XapaKTepHBIMU BUIAMU — JTOMUHAHTaAMMU:

B-1. Coo061iecTBa 3MUpUTPaIv, PACIIOIOXESHHbBIE
B MECTOOOUTAHMSIX C OTHOCUTEJIBHO HEBBICOKMM PaCcXo0-
JIOM BOJIbI, HU3KUMH JIETHUMHU TeMIIepaTypaMU BOJIbI, Ka-
MEHUCTO-TajieyHbIMU TpyHTamu: p. Mkypa (32). B takux
coo01IecTBaX JOMUHUPYIOT pydyeliHuku Brachycentridae,
ceTeruieTyIme pydeitHuku ceM. Arctopsychidae, MmHoro-
YHCJIEHHbI JIMYMHKU MolleK u3 cemeiicTBa Simuliidae.

B-2. CoobuiecTBa MeTapuTaiu, GOpMUPYIOIIHECS
Ha y4acTKaxX BOJOTOKOB CO 3HAUMTEIbHBIM PacXOd0M
BOJIBI, BAJIYHHO-TAJICYHLIM TPYHTOM, TYpOYJIEHTHBIMU
nepekatamu: p. ®ponoska (12, 13). JJoMUHUPYIOT 31€Ch
CeTeIvIeTyIIe pydYeHHUKY 13 ceM. Stenopsychidae, s1B-
Jgrolmecs 3auduKaTopaMu CoO0IIECTBA.

Tun I'. Coo01iecTBa KOJLJIEKTOPOB-COOPIIMKOB FOXKHbBIX
HIMPOKOJIMCTBEHHDIX JIECOB: TAKME COOOIIECTBA MOTYT
pPa3BUBAThLCS HA PA3IMYHBIX 3TaXKaX BOJOTOKOB — KaK
B BEPXOBbSIX, TaK U HA CPEeAHEM U HIDKHEM yJacTKax
pyciaa. 'maBHast xapakTepHasi YepTa MeCTOOOUTaHMIA,
rae o0pa3yloTcs Coo0IIeCTBa COOPIIMKOB, — HEOOJIbIIAs
CKOPOCTb TeUeHUsI, MpeobIafaHre ceqUMEeHTAIIMOHHBIX
MPOLIECCOB Hall 9PO3MOHHBIMU, OOMIME TOHKOAUCIIEPC-
HOT'O OPTaHUYECKOTO BEILECTBA, OTHOCUTEIBHO BHICOKUE
TeMIIepaTyphl BOJBI.

I'-1. Coo01iecTBa BepXHUX YUaCTKOB PeK B 30HAX aH-
TPOMOTEHHOT'O BO3ACMCTBYSI: JOMUHUPOBAHUE COOPIIHU-
KOB Ha BEPXHMX yYACTKaX PEK MOXET ObITh CJEACTBUEM
AQHTPOIOTeHHOTO BMEIIATeIbCTBA B Pe3yJibTaTe BhIPYOKHU
€CTEeCTBEHHBIX JIECHBIX HACAXKIEHUN U MEXaHUYECKOTO
MoBpexXaeHus pyciia. Takasi cUTyalus CJIOXWJIach Ha BO-
JIIOTOKAaX, pacnoyoXeHHbIX Ha Tepputopun BIAII «Oxe-
aH». /1o BBIpyOKM Jieca M 0eperoyKpenuTebHbBIX padoT,
TOBJIEKIIINX CEPbE3HOE UBMEHEHUE PYCIIa, B COOOIIECTBE
py4. Okeanckuii (27) DIOMAHUPOBAIN U3MEIILYATEIN
¢ aauduKaTOpHBIM BUIOM Gammarus koreanus, TI03Xe,
TocJie CBEACHMUS JIECHOTO ITOKPOBA, TaMMapycChl UCUE3-
JI 13 COO01IEeCTBAa U JOMUHAHTHBIM TAKCOHOM CTaJIU
JBYKDbLIbIE XUPOHOMU/IbI U3 KATETOPUU COOPIIIMKOB.

I'-2. Coob1iecTBa METKOBOAHBIX U TTPUOPEKHBIX
(puranabHBIX) YYACTKOB 311~ U MeTapUTpaju: p. YepHas
Peuka (19), p. Cpennuii CopeHnak (30). B Takux coo6-
IIeCTBaX MHOTIA COOPIIVKY M CKpeOyIIe TpeaCTaBIeHBI
TMOYTH B paBHBIX J0JsIX. B coob1iecTBax TOMUHUPYIOT
XUPOHOMMUIBI M YACTO COBMECTHO C pyUYEHHUKAMU CEM.
Glossosomatidae.

I'-3. Coo011iecTBa TMITOPpUTPAIU: K 3TOMY TUITY OT-
HOCSTCS CO00I1IeCTBa, (OPMUPYIOLIMECS HA yyacTKax
pEK MpH Tepexoie U3 TOPHOU 00IacTh Ha paBHUHHYIO,
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B KayecTBe MprUMepa MOXHO MTPUBECTU COOOIIECTBA
p. KoMmapoBka, pacnoyioxXeHHbIe B pailoHe 1oc. JIy6o-
BoIit Kittou (BiivBkoBa, 1988).

Tun 1. Coo011ecTBa KOJLIEKTOPOB — COOPIIMKOB Ce-
BEPHBIX JIECHBIX M TYHJPOBbIX 30H: XapaKTepHOU 0COOEH-
HOCTBIO TaKHX COOOIIIECTB SIBJISIETCS] JOMUHUPOBaHWE
XMPOHOMU, KOTOMUHAHTAMH M CYONOMUHAHTAMM Ya-
CTO BBICTYIIAIOT IMIMHKY IToAeHOK ceM. Heptageniidae.

JI-4. Coob1ecTBa purpaiu pek KamuaTku: oTim-
YUTEIBHOI YepTON MHOTMX KaMUYaTCKUX PEK sSIBIISIET-
Cs YMCJIeHHOE TpeobanaHrue XMpOHOMMI, HaIlpruMep,
B pekax HaumnnoBa u Mukouesa (36—39).

J-5. Coo01iiecTBa 6e3/1eCHBIX (TYHIPOBBIX) 30H Ce-
BepHbIX TeppuTopuii JIB Poccun: Bce BOMOTOKY TYHIAPO-
BOI1 30HBI HyKOTCKOTO MOJIyOCTPOBA XapaKTepU3YIOTCS
npeodsagaHueM XUPOHOMUL B CTPYKTYPe JOHHBIX CO-
obmecTB (BogoToku 40—43), KomoMUHAHTaMU U Cy0-
JTOMWHAHTaM1 MOTYT OBITh TTOJICHKU ceMelcTB Baeti-
dae u Heptageniidae (cOOpIIMKy WM CKpeOyIINe) Win
JIMYMHKU MoleK (¢punbrpaTophl). B p. ComHUTENIBHON
(0. BpaHreist) KOMIOMUHAHTOM SIBJISIIOTCS] BECHSIHKM CEM.
Nemouridae (u3MeabUUTENN).

Ponv uzmenvuumeneii u amgubuomuueckKux
Hacexombix Komnaexca EPT e epaduenmubix
OOHHBIX CO00WeCmBax NeCcHOl HeHapyWeHHOU DeKu
(p. Kedposas, 3anoeeonux «Kedposas nadv»)

Boriliie 66111 pacCMOTPEHBI JOHHBIE COOOIIIECTBA
Pa3HBIX peK Ha JIOKATbHBIX yU4acTKax pycia. [IpemcraBu-
JIOCh MHTEPECHBIM MPOCIEIUTh N3MEHEHHE CTPYKTYPhI
COOOIIIECTB B TIpeesax eMHON SKOCUCTEMBI MaJIOM
peku. B KagecTBe MOIETbHOTO BOIOTOKA ObLIAa BRIOpaA-
Ha p. KempoBas, 6acceitH KOTOpOI ITOTHOCTBIO JIEKUT
B TIpeiesiax HeHapyIIeHHOM, eCTeCTBEHHOM TepPUTOPHH.

B cocTaBe coobiiecTB, Kak BUIHO U3 Ta0JI. 3, Ha BepXx-
HUX y4acTKaxX peKu (30Ha 3MUPUTPaIM) T10 YUCIEHHOCTU
JTOMUHUPYIOT pakooOpa3Hble raMMapuasl — Gammarus
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koreanus, 0051 KOTOPOTO 3[€Ch 4YaCTO BbICOKA, U OHU
BXOMAT B UUCJIO JOMUHAHTOB WX CyONOMUHAHTOB (12.8—
50 %). Huxe 1o TeyeHuIo, B METapUTpain, YUCIEHHOCTD
raMMapun ymenbmaetcs (2.7—10.9 %), Ho OHU cTaOMITb-
HO BCTPEYaroTCs 0 CAMOTO YCThSI.

Jlons TMINHOK aM(PUOMOTUYECKUX HACEKOMBIX
n3 koMmiuiekca EPT Tak:ke BBICOKA U YBEJIMUMBAETCS
oT 25 % B Bepx0oBbIX 10 72—75 % B HUKHEM TCUYCHUM.
HoJist XupoHOMM, Ha BCeX ydacTKax pycjia HeBeJIuKa,
He mpeBbIaeT 15 %, 3a UCKITIOYEHNEM TTPUYCThEBOTO
yJacTka, Tae cocTasisieT 15.9 %. Jlons onmuroxet Ha ca-
MBIX BEpPXHUX CTAHILIUSIX, B 30HE BEPXHEI SIUPUTPAIIH,
nocTturaeT nHorna 25—30 %, HO B cpeHEeM U HIDKHEM
TedeHNU (METapUTpalib) — CTAOMIBHO HU3KA, OKOJIO
1.4—9.1%.

O61ast 107151 YMCIEHHOCTU JUUMHOK HAaCEKOMBIX
koMmiuiekca EPT BMecTe ¢ raMmmapycamMy MOXKET CIIy-
>KWUTb XOPOLIUM UHIUKATOPOM 310POBbsI U LIEIOCTHOCTU
9KOCHUCTEMBI JIECHOM PeKU, TaK KaK BCE 3TW OPTaHU3MbI
Ype3BBIYATHO YYBCTBUTEILHBI K IIMPOKOMY CIIEKTPY
noyuttotaHtoB. B p. Kenposas nx o61ias 101 B 1OH-
HBIX COOOIIECTBAX, PACIIOIOXEHHBIX MO MPOJOJIHLHOMY
npod U0 peKu OT UCTOKA A0 YCThsl, COCTaBJIsLjIa OT 53
1o 86.3 %, mpudeM J0JIsl raMMapUI TTOCTEITEHHO YMEHb-
mrajachk K ycthio (ot 50 1o 8—2.3%), a nonst EPT 3ako-
HOMEPHO YBEeINYMBajIach (OT 25 — B BEPXOBBSIX 10 73—
75 % — B ycTbe). YMEHbIIIEHUE Xe O TaMMapW/, TPy
OITHOBPEMEHHOM COXpaHEHUH B COOOIIECTBAX OPTAHN3MOB
EPT moxXeT cBUIETEILCTBOBATh O HAPYILIEHUSIX JIECHOTO
MTOKpPOBa, KOTOPbIE MPOUCXOIST IMPU BhIpYOKaXx Jieca, CTpO-
UTEJbHBIX pab0TaX U MHBIX 9KOJIOTMYECKUX HAPYLLIEHUSIX,
BBI3bIBAIOLIIMX COKPAILIEHUs 00bEMOB JIMCTOBOTO OMaa.

Takum obpazoM, NMpu UCCIeTOBAHUU TIPOIOJIHLHO-
ro pacnpeaeieHUs 6eHToca B peKe, PacIiOOKEHHOM
B HEHapylIeHHOI JecHoM 30He 1ora anpHero BocToka,
TakKe TTOATBEPKIAI0TCSI OCHOBHEIE TTooxeHuss RCC
U BBISIBJISIETCS BaXKHAsI POJIb pAKOOOPA3HBIX FaMMapuI
B (PYHKIIMOHMPOBAHUU PEYHOM 3KOCUCTEMBI KaK OC-
HOBHOTO JECTPYKTOPa JUCTOBOIO OIaja.

Taomuua 3. Poibs usMmenvunrteneii Gammarus koreanus 1 aMpruOMOTHIECKUX HaceKOMBIX KoMmItiekca EPT B cTpykType
HeHapyIIeHHBIX TpagreHTHBIX TOHHBIX COOOIIeCcTB JiecHOol peku (p. Kemposast, HalMOHAIBHBINA MapK «3eMJIs

Jeonapnaa») (1o mokasaressiM INIOTHOCTH, %)

JloMUHaHTEI |

CybaoMUHAHTBI |

BTOpOCTeHCHHbIC BUbI

1. Pyueii I'opaiickuii. Bepxusia snmpurpasin

Gammarus koreanus (50)

Chironomidae (5.8)

Oligochaeta (0.01)

Kommuekc EPT (24.6)

Hpyrue 6ecrro3BoHoYHBIE (19.59)

EPT+Gammarus = 74.6 %

2. Pexka KenpoBas, crannus 5, Hizke ycrbs Ki. Ilonepeuka. Bepxusas smupurpanin

Kommnekc EPT (32.5)

Phagocata vivida (13.0)

Chironomidae (1.3)

Oligochaeta (25.6) Coleoptera (6.0)

Hpyrue 6ecriozBoHouHbIE(1.0)

Gammarus koreanus (20.6)

EPT+Gammarus = 53.1%

3. Pexka Kenposas, cranuus 6, 500 m Hizke pyd. boprHukoBa. BepxHsas snupurpaib

Komniaekc EPT (35.8)

Hpyrue Diptera (10.7)

Phagocata vivida (3.0)

Gammarus koreanus (26.5)

JECOBEJAEHHUE Ne4 2024



438

Tao6muna 3. Oxonuanue

BITMBKOBA

JlOMUHAHTHI

Cy6a10MUHAHTBI

BTOpOCTCHCHHbIe BUIObI

Chironomidae (24.0)

EPT+Gammarus = 62.3%

4. Peka Kenposas, crannusa 9, y «30ymku». Dnupurpaib

Komnaekc EPT (57.2)

Chironomidae (12)

Oligochaeta (2.2)

Gammarus koreanus (16.5)

Hpyrue Diptera (11.0)

Phagocata vivida (1.1)

EPT+Gammarus = 73.7 %

5. Peka Keaposas, cranmusa 10, 200 m muzke Ki1. Bropoii 3o10T10ii. Dnupurpaiib

Komrieke EPT (39.6)

Hpyrue Diptera (0.5)

Oligochaeta (31.5)

Chironomidae (0.5)

Gammarus koreanus (27.4)

Mollusca (0.5)

EPT+Gammarus = 67 %

6. Pexa Keaposas, cT

anusa 11, 200 m nuke ki. Ilepsbiii 3010T0i. DOMpUTpaIh

Kommuekc EPT (69.8)

Gammarus koreanus (12.8)

Coleoptera (1.7)

Chironomidae (6.8)

Hpyrue Diptera (1.7)

Oligochaeta (5.1)

Simuliidae (1.7)

EPT+Gammarus = 82.6 %

7. Peka Kenposas, cranuus 12, 100 m Bbinie 0anu (6a3a 3anoseannka). Merapurpaib

Komniekc EPT (68.2)

Chironomidae (13.6)

Gammarus koreanus (2.3)

Oligochaeta (9.1)

Coleoptera (2.3)

Hydracarina (2.3)

Apterygota (2.3)

EPT+Gammarus = 70.5 %

8. Peka Kenposas, cranuus 13, y rpanuip! 3anoseannka. Merapurpaib

Kommiekc EPT (75.2)

Gammarus koreanus (10.9)

Oligochaeta (2.8).

Chironomidae (9.4)

Phagocata vivida (0.3)

Coleoptera (0.3)

Hpyrue Diptera (0.3)

Hydracarina (0.3)

Mollusca (0.3)

Simuliidae (0.3)

EPT+Gammarus = 86.1%

9. Peka Kenposas, crannusa 14, 200 M Bbime ycrbs. Himknsasa metapurpaib.

Kommuekc EPT (72.6)

Gammarus koreanus (8.7)

Oligochaeta (1.4)

Chironomidae (15.9)

Mollusca (1.4)

EPT+Gammarus = 86.3 %

BbIBOJbI

1. B pe3ynbrare moaTBepKAeHO, YTO COOOIIIECTBA
BEpXOBBEB JieCHBIX BogoTokoB MJIT /lansHero BocToka
P® xapakrtepusyiorcs TOMUHUPOBaHMEM (PYHKIIMOHAIb-
HO-TPO(MUYECKON TPYIINBI U3MEJIbYUTENEH, B KOTOPBIX
GOJIBIIYIO POJIb UTPAIOT paKoOOpa3Hble TaMMapUIbl —
MepBUYHbBIE AECTPYKTOPHI IMCTOBOTO onana. B necHbIx
BOJIOTOKAX OHU JOCTUTAIOT BEICOKMX ITOKA3aTeIell Ymc-
JIEHHOCTH, X 10151 cocTaBisteT 50—70 %, nHorna — naxe
0oJiee BEICOKMX 3HAYCHUIA.

2. Ha ocHOBe aHajm3a BULOBOI U TpODUIECKOM
CTPYKTYPBI JOHHBIX COOOIIECTB BEIICICHO IISITh OCHOB-
HBIX TUITOB: A — co00IIeCTBa C JOMUHUPOBAHUEM U3-
MeIbanTesIeid (30HBI KpeHAIU 1 BEpXHEH SIUPUTPAIIN);

b — coobmiecTBa ckpebyiux (4acTo ¢ KOOOMUHUPOBA-
HUEM U3MeJIbuuTeNeil) (30HbI AIMUPUTPAIN U BEpXHEN
meTaputpann), B — coobiectBa ¢puibTpaTopoB (30Ha
MeTaputpaiun), I' — cooblecTBa KOIIEKTOPOB-CcOOpP-
LIMKOB, C Pa3IUYHBIMU KOTOMUHAHTAMU Ha pa3HbIX
MPOIOJIBHBIX YIaCTKaxX BomoToKa. OTIeIbHO BhIIEIe-
HBI COOOIIIECTBA KOJLIEKTOPOB-COOPIIMKOB CEBEPHBIX
Tepputopuit (Tumn J1): pacnofioXXeHHbIe B KAMEHHO-
Oepe3oBbix Jecax KamyaTku v Ha 6e371eCHBIX TYHIPOBBIX
TeppuTopusix. B HUX TOMUHUPYIOLILYIO POJIb UTPAIOT
JIMIUHKY aM(PUOMOTUIECKIUX HAaCEKOMBIX KOMITJIEKCa
EPT u nBykpbuibie ceMeiictBa Chironomidae.

3. BuISIBIIEHBI TAKCOHBI — OCHOBHBIE TTEPepa0dOTIYNKI
muctoBoro onaga Ha MJIT JlansHero Bocroka, cpenu
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KOTOPBIX TJIABHBIM aKTOPOM JIEeCTPYKIIMOHHBIX ITPOLIeC-
COB SIBJISIIOTCSI paKOOOpa3Hble — raMMapU/Ibl.

4. OT™MeueHO, YTO MpU HApYIIEHUH JIECHOTO MTOKPOBa,
MOpPGOJIOrMU pycia U JOHHBIX CYOCTPATOB MIPOVCXOAUT
U3MEHEHUE CTPYKTYPHI COOOLIECTB, (DOPMUPYIOTCS HE-
€CTEeCTBEHHBIC JIJII BEpXOBbeB (popMalii OECIT03BO-
HOYHBIX, YTO TPUBOIUT K HEOOPATUMBIM U3MEHEHUSIM
BCE 9KOCHUCTEMBI B 1IeJIOM (HAIlpuMep, B BEPXOBbSIX
py4. OKeaHCKUIT mocjie BEIpYOKHM jleca MpakKTUIeCKU
TTOJTHOCTBIO MCYE3JTM TaMMAapyChl M U3BMEHUJICS THUIT CO-
0011IecTBa: BMECTO COOOIIECTBA U3MeIbunTeN e (TUIT A)
00pa3oBaJIOCh COOOIIECTBO C TIOMMHUPOBAHUEM KOJIJICK-
TOpOB-CcOOpIIMKOB (Tt I).

5. OTMeueHo pa3aIndre B CTPYKTYpe JOHHBIX CO00-
IIecTB OECITO3BOHOYHBIX JIECHBIX 30H ora JlaibHero
Boctoka u ceBepHbIx Tepputopuii JBMDO. B necHbIx
HeHapylIeHHbIX PEeYHBIX 9KOCHCTeEMaX tora JlambHe-
ro BocToka JOMUHUPYIOT N3MEJIBUUTEIA TaAMMAaPUIbI
W JIMYMHKHA aM(PUOMOTIIECKNX HACEKOMBIX KOMITIIEKCa
EPT, ux coBmecTHast 1o npesbimaet 60 % (Tuir co-
00111eCTB A); B 9KOCUCTeMaxX OPOJHBIX BOTOTOKOB TyH-
IPOBBIX TeppuTOopuii 1 KamuaTky (KaMeHHO-6epe30BhIe
Jeca 3anagHo-Kamuarckoii MpoBUHLIMM) Mpeob1aaatoT
IBYKpbLIbIe ceM. Chironomidae 1 TMYMHKKM HACEKOMBIX
koMruiekca EPT, ux coBMecTHas1 10J1s1 AOCTUTAET OoJjiee
90 %, a Tpo(prueckast CTpyKTypa COOOIIECTB OTHOCUTCS
K Iy /1 ¢ TOMMHUPOBaHUEM KOJUIEKTOPOB-COOPIIIMKOB.

6. YcraHOBNeHO, 4TO nokasartenb «EPT+Gammarus»
(o01ast 1oJ1st YUCIAEHHOCTU raMMapuyI U JIMYMHOK Ha-
cekombix EPT B mpolieHTax) MOXKHO MCITOJIb30BaTh Kak
WHAMKATOP MPHY ONPEeSIEHUN 1IEJIOCTHOCTH 9KOCUCTEM
JIECHBIX BOIOTOKOB Ha 1ore JIBDO. B ycnoBusx aHTporo-
TeHHBIX HAPYILIEHUI, CBI3aHHBIX CO CBEICHUEM JIECHOTO
MOKpPOBa, JAaHHbIH IT0Ka3aTeIb OTPA3UT YMEHbIIICHIE
W3MeJIbYUTENIell — raMMapuI U JeCTPYKTUBHbBIE M3Me-
HEHME CTPYKTYPBl KOPEHHBIX COOOIIECTB.

3AKJIIOYEHUE

JlecHble BOIOTOKM C MX YHUKAILHOI BOOHOI CHUCTE-
MO TpeOYIOT KOMIIEKCHOTO M3YYeHUSI pa3HOOOPa3HBIX
MPUPOIHBIX U AHTPOIOTEeHHBIX (PAKTOPOB, BAUSIONINX
Ha BCe KOMIIOHEHTHI BOIHOM 61OThl. OcCOOEHHO BaXKHBIM
9TO CTAHOBUTCS B TOCJIeHEE BpeMsI MPU YBEJIMYEHU U
MHTepeca K mpolieccaM YIiaepoaHOi IMHAMUKY, TIPOKC-
XOJSIIMX Ha JIECHBIX MaJIOHAPYILIEHHBIX TEPPUTOPUSIX.
15 MoHUMaHUSI KpYyroBOpOTa yIiiepoaa B JaIbHEBOCTOU-
HBIX JIecax, JJIs1 pacyeTOB OOIIEro yIriaepoaHoro dajaHca
HeoOX0IUMO MpOBeIeHNEe UCCIIeNOBAaHUI CTPYKTYP-
HO-(YHKIIMOHAJBHBIX XapaKTEPUCTUK PEUYHBIX COO0-
LIECTB, UX JUHAMUKHU B IIPOCTPAHCTBEHHO-BPEMEHHOM
acrexTe, 3aBUCMMOCTH UX (popMUpOBaHUs OT (haKTOPOB
cpennl. Takue uccliefOBaHUS MO3BOISAT JOCTOBEPHO
BBISIBIISITh OCHOBHBIX YYaCTHUKOB MepepabOTKU Tep-
BUYHOTO OPraHUYECKOI'0 BEIIECTBA, ONPEIEISATh UX
pOJIb B IIpolieccax TpaHC(opMalny, TPAHCIIOPTALINU
W YTUIA3AIUM OPTAHUYECKOIO BEIECTBA B Pa3IMYHbBIX
JJECOBEOJEHWE
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TUIIAX JIECOB U B PA3IMYHBIX TPAAUEHTHBIX COOOIIECTBAX,
(hopmupyOIIMXCS B TIpeesiax peYHOro KOHTUHYyMa.

skksk

ABTOp Garogaput Koier u3 @enepallbHOrO HAyIHO-
ro LIeHTpa OMopa3sHooOpa3ust Ha3eMHOI 61oThl BocTou-
Hoit Asumn IBO PAH: k. 6. H., c. H. ¢. T. C. Hukynauny
M K. C.-X. H., c. H. c. JI.A. CubupuHy 3a pa3In4IHyIO
MOMOIIb B paboTe M IpY MOArOTOBKE cTaThu. PaboTta
BBITIOJIHEHA B paMKaX rocydapCTBEHHOro 3a1aHust Mu-
HUCTepCTBA HayKU 1 BBICIIETO oOpa3oBaHMs Poccuiickoit
®enepanuu (Tema Ne 124012400285-7).
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Invertebrates — Destructors of Leaf Litter in Waterways of the Russia’s Far East
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Intact forest areas (IFA) are an important part of valuable natural areas. They represent large areas
of wilderness within the forest zone and perform protective, climate-regulating functions, reduce the
concentration of greenhouse gases, maintain biodiversity and play an important role in the carbon
cycle. In the Russia’s Far East, the processes of carbon cycling have so far been insufficiently studied,
especially within forest river ecosystems. One of the first stages of research to understand the pat-
terns of transformation and transport of carbon in river ecosystems should be the study of the species
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and trophic structure of river communities, the identification of organisms — primary destructors
of organic matter and algorithms for the sequential processing of autochthonous and allochthonous
organic matter produced in river and adjacent terrestrial ecosystems. The paper presents the results of
an analysis of the structure of benthic communities of 22 waterways (44 habitats) located in forested
and deforested areas, and identifies 5 types of communities (with 10 subtypes), corresponding to the
longitudinal zones of the river and the main parameters determining the architecture and “economy”
of the river ecosystem in in accordance with the concept of river continuum. It has been established
that the main primary destructor of leaf litter in the upper reaches of rivers in the south of the Russian
Far East are gammarid crustaceans. It has been shown that forest cover disturbance leads to changes
in the fundamental structure of river communities and leads to irreversible changes in the ecosystem.

Keywords: river ecosystems, river continuum concept, species and trophic structures of benthic ecosystems, function-
al-trophic groups.
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