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Paiton nccnenoanuii (Beicota 495-915m Hax ypoBHEM MOps) XapaKTEpHU3yeTCsl €CTECTBEHHBIM
3aKkuclicHueM. B BepxHeMm TeueHuu p. DanbliuBas M ee MPUTOKAX OOHAPYXEHO 64 TakCOHA JOHHBIX
0eCrmo3BOHOYHBIX, W3 HUX 6 BHIOB JBYKpPBUIBIX, 1 BHI MOJCHOK W pakoobpasubie otp. Bathynellacea
Hailinensl Ha Kamuatke Bmepsele. CTpykTypa M oOmiame OeHTOCAa 3aBHCST OT TEMICpPaTyphl BOABI H,
COOTBETCTBEHHO, OT BBICOTHI HaJl ypOBHEM MOpsi. B palioHe CHEXHHKOB KOJMYECTBEHHO MPEoOnaaroT
OJIUTOXETHI ¥ MOIIKH, B XOPOILIO MPOrPEBaeMbIX OMOTOIAX HIKHETO TCUCHHUS — XUPOHOMH/IBI.

SPECIES COMPOSITION AND STRUCTURE OF MACROZOOBENTHOS
IN WATERSHEDS OF THE MUTNOVSKIY PARAHYDROTERMS
(MUTNOVSKIY VULCANO, SOUTH-EASTERN KAMCHATKA)

V.V. Chebanova, A.V. Ulatov, V.N. Leman, V.N. Golobokova

Russian Federal Research Ingtitute of Fisheries & Oceanography (VNIRO), 17, V. Krasnosel skaya,
Moscow, 107140, Russia. E-mail: salmon2@wniro.ru

The surveyed area (495-915 m above the sea level) is marked by natural acidification. The Fal-
shivaya River headstream and watershed were inhabited by 64 taxons of benthic invertebrates; 6 species
of two-winged flies, one species of mayflies, and Bathynellacea copepods were found in the Kamchatka
area for the first time. Benthos structure and abundance depended on water temperature and, conse-
quently, on the elevation. Oligochaetes and buffalo gnats dominated in snowy areas, while chironomids
were prevailing species in warm biotopes of lower reaches of the river.

IlepBbic KpaTKHe CBEACHUS O JOHBIX OCCIIO3BOHOYHBIX MTPECHOBOMHBIX BOIOeMOB Kam-
yatkd nossunck B 1928r. (Edwards, 1928)aHako akKTUBHBIE THAPOOUOIOIHUECKUE HCCIIE-
I0BaHUs Hadyaauch ToIbKo B 70X rogax no ununuaruse B.S. Jleanunosa, 1.M. JIesanuno-
Boii u .M. KypenkoBa. 3a mpoiueamnme TpUALATh JIET ObIIIM OIMyOIMKOBaHBI MaTEpPHAIBI I10
(ayHe KaMuyaTCKUX MOJEHOK, BECHSHOK, PYYEWHHKOB M XMPOHOMHUJ, MPOAYKIUU U APUPTY
nouHbIX Gecro3BoHounbix (Kypenkos, 1967; JleanumoB u ap., 1978; Jlesauugosa, 1970,
1982; JIesanunosa, Huxomnaesa, 1968;JIesannnosa, Koxmenko, 1970;Yebanosa, 1983, 1984,
1992, 2002Yebanosa, Hukonaesa, 1981;Maxkapuenxo u ap., 1997;E. MakarchenkoM. Ma-
karchenko, 2000)Tem He MeHee K HAcCTOSAIIEMY MOMEHTY OeHTO(AayHa MOJIyOCTOPOBa, OCO-
OGEHHO TPYIHOJOCTYIHBIX TOPHBIX PallOHOB, H3ydyeHa caabo.

B Hacrosiiieii paboTe MpUBOIATCS PE3YJIbTATHI UCCIEeI0BAaHUN OeHTO(hAaYHBI BOJOTOKOB B
paiione MyTHOBCKOTO MECTOPOXKICHUS APAruIpoOTEPM, XapaKTEPU3YIOIIMXCS 3HAYUTEIIbHBIM
©CTECTBCHHBIM 3arps3HeHUeM. BOmu3u hymMaposbHBIX IUIOMAM0K U TEPMAIbHBIX HCTOYHHKOB,
KpOME TEPMHYECKOTO 3arps3HCHUS, 3aKHUCJICHUS W BBICOKOH MHUHEpaIU3aliH, B BOIOTOKaX
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HaO0JII0TaeTCs TIOBBIIIEHHAS MYTHOCTh BOJIbI, CBS3aHHASI C PACTIPOCTPAHEHUEM Ha 3THX y4acT-
Kax JIETKO Pa3MbIBAEMBIX IJIHH U CYTITMHKOB — MPOIYKTOB HU3KOTEMITEPATYPHOTO CEPHOKHCIIO-
ro BbIILEIaUYMBaHUs TOpHBIX nopoa. CTpouTenbecTBO U dKciutyaTanus ['eoDC B paiione ¢ mpe-
00JaJTaHMEM PBIXJIBIX TC€OTCPMAILHO M3MEHEHHBIX MOPOJ YBEIHUYWIH IMOCTYIUICHHE TBEPIBIX
B3Beceil B BepxHeM TeueHuu p. danpiinbasi.

MaTepnaﬂ H METOJIUKA

B nauane centsiopst 2001r. Obutr 00CIIEI0OBaHBI BepXHEe TeueHHe p. PanblinBas B Aua-
nasone BbicoT 495—815M Hazx ypoBHEM Mops (majee NMpH yKa3aHHHM BBICOT BBIpaXKEHHE "HaJl
YPOBHEM MOps" OIyCKaM) M €€ IPaBOOEPEKHBIE IPUTOKH, MPOTEKAIONIKE [0 TEPPUTOPUHU
MyTHOBCKOTO MECTOPOXKACHHMS aparuaporepM. Yuactok p. danbmusas Ha BeicoTe 625—795m
HaXOJUTCSl B 30HE aHTPOIIOI€HHOTO BO3JEHCTBUS — HA NMPaBoM Oepery NOCTPOEHbI MPOMILIO-
mazaka 1 xuias 30Ha ['eodDC, pycio nepecekaior gopord u Opox-nepee3a. I[Iputox BTrOporo
nopsiaka — pyd. "bes HasBaHus" 00CJI€IOBaH OT UCTOKA B 30HE CHEXHHUKOB JI0 YCThs (BBICOTA
630—915m). B neboabmiom pyd. Koren, BnagaromnieM B pyd. "be3 HazBanus'", MaTepuan coou-
paiu B cpefHeM M HukHeM TedeHun (Boicota 750-830m). B p. IlpaBas ®anbmmBas U pyd.
[TepBblii BEINOTHEHO N0 OHOW OeHTOCHOH cheMKke Ha BoicoTe 830u 720M cOOTBETCTBEHHO.

KommuectBennsle poOsl OeHTOoCa coOpaHbl OeHTOCOOpHUKOM KOHCTpyKiuu B.f. Jlea-
HugoBa (mromans 0,12 M%) Ha 28 CTAaHIMAX, BRIOPAHHBIX C Y4ETOM PasHOOGPA3Hs TeMIepa-
TYPHBIX U THIPOXUMHYCCKHX yCIoBuit. OOpaboTka rHApOOHONIOrHIECKOro MaTepraia mpose-
JIeHa 0 CTaHAapTHBIM MeToaukam. [Ipu omnpeaeneHHH XUPOHOMHI M MOJCHOK MPOBOIMIH
koHcynmpTaruu co crenuanucramu bIIM JIBO PAH u MBBB PAH E.A. Makapuenko,
T.M. Tuynosoit 1 H.W. 3enennoBeM. OnpeneneHue CHCTEMaTHIeCKON MPUHAIC)KHOCTH MO-
mek Beimonnero 3.B. Vcosoit (AI'Y, r. Jonenk), pakooGpasueix orp. Bathynellacea —
B.41. IasnossiM (BHUPO).

Pe3yabTaThl nccie10BaHUH

HccnenoBanusi BOJAOTOKOB HA CKIOHAX BYJIK. MyTHOBCKHIM 3aMETHO PACIIMPUIIA CIIHCOK
BUIIOB NpecHOBOAHOTO GeHToca Kamuarku. BriepBeie oOHapyxeHbl Moiku Gimnopais trifistu-
latus Rubz.u Prosimulium macropiga Rubz. ¢em. Simuliidae,otp. Diptera), xupoHoMupl
Diamesa steinboecki Goetgh.u Diamesa aberrata Lund. em. Chironomidaeprp. Diptera),
IByKpbUIsle Tinearia alternata Say ¢em. Psychodidaegrp. Diptera)u Parydra pusilla Meig.
(cem. Ephydridaeptp. Diptera),mnanapus Polycelis auriculata Z. Zab. ¢em. Planariidaeorp.
Tricladida),nmonenka Baetis sp.1 ¢em. Baetidaeprp. Ephemeropteraprnuvaromasics ot Bae-
tis bicaudatus Kluge aBymst mpeBepLIMHHBIME BOJIOCKAMH Ha KOTOTKaX, a Takxke Nipponoba-
thynella sp. ¢cem. Parabathynellidasytp. Bathynellacep Cnembie pakooGpa3Hsie ApeBHETO
orp. Bathynellacea #unuunbie oburaTenu nemep ¥ IPyHTOBBIX BOJA B TOPHBIX paiioHax. J[o
CHX IIOp CEBEPHOM IpaHMIEN paclpocTpaHeHHs mpeiacrasureneii orp. Bathynellaceauura-
muck Kpbvm, Cpennss Asus, a va JlansHem Boctoke — XabapoBckuil kpail v 10T 0-Ba XOHCIO.
B paiione Bysik. MyTHOBCKuid oGHapyxeHsl 3 3k3. Nipponobathynella sp.ua Beicote 765—-900M.

Io cpaBHEHHIO C JOHHBIM HaceJIeHHEM OOJBLIMHCTBA TOPHBIX PEK M Py4YbeB OEHTOC 00-
CIIeIOBaHHBIX BOJOTOKOB O€ICH KaYECTBEHHO M KOJMYECTBEHHO, OUYEBUIHO, B CBSI3H C UX €CTe-
CTBCHHBIM 3aKHCIICHUEM — Ha OOJIBIIMHCTBE CTAHIIMIA, PACIIONIOKEHHBIX HIDKE 30HbI CHEIKHU-
KOB, OTMeY€eHBI cybonTumainbHbie 3Hadenns pH Boxsr (5,5-6,7).Bcero B BepxHeM TeueHHH P.
QdanpinyBas ¥ €€ MPUTOKAX B HaYaIe CCHTIOps ObLIO 00Hapy)KeHO 64 TaKCOHA TOHHBIX OECIo-
3BOHOYHBIX (CM. Tabnuiry). Kpome TOTO, MpaKTHUECKH Ha BCEX CTAHIMAX HIDKE 30HBI CHEXHH-
KOB BCTPEYaIMCh MHOTOYHCIIEHHBIE HOroxsoctku |sotoma viridis Bourletu Podura aquatica
L., oburaroniue Ha TOBEPXHOCTHOM TIEHKE BOJBI. [0 pa3HOOOpa3Hio M KOJIMIECTBEHHO B OEH-
TOCE JOMUHHUPOBAJIN XUPOHOMUJBI, B CPEIHEM IO PAaHOHY WX JWYMHKHU COCTaBIsuH 5% 006-
Il YUCIEHHOCTH JOHHBIX OECIO3BOHOYHBIX. B meproy uccienoBanuii B p. DanbuinBas u ee
MPUTOKAaX BCTpeYaanch XUpoHoMu sl iogcem. Diamesinae, OrthocladiinaeChironominae.
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BricoTa HaJ YpOBHEM MOps, M
TaxcoHsl
495- 625 630-717 720-795 800-915
TRICLADIDA
Planariidae
Polycelis schmidti H.Sab. X X XX XXX
P. elongata Z.Sab. XX - X XX
P. auriculata lj. et Kab. - X X -
Dendrocoelidae
Bdellocephala parva Z. Zab. - - X -
NEMATODA indet. XXX XXX XXX X
OLIGOCHAETA
Enchytraeidaeindet. XXXX XXX XXX XXX
Tubificidae
Limnodrilus sp. - XX X -
Lumbriculidae
Lumbriculus variegatus (Miller) - X X -
BATHYNELLACEA
Parabathynellidae
Nipponobathynella sp. - - X X
EPHEMEROPTERA
Baetidae
Baetissp. 1 XXXX XX XXX X
Heptageniidae
Cinygmula putoranica Kluge - X X -
PLECOPTERA
Capniidae
Capnia sp. XXX XXXX XXX XX
Perlodidae
Arcynopteryx sp. - - XX X
Cloroperlidae
Triznaka diversa (Frison). - - X -
TRICHOPTERA
Apataniidae
Apatania zonella Zett. - XXXX XXX XXX
A. stigmatella Zett. - X - -
Limnephilidae
Hydatophylax sp. - X - -
Coleoptera
Carabidae
Nebria sp. - - - XX
DIPTERA
Tipulidae
Arctotipula sp. X XXX X XX
Limoniidae
Dicranota bimaculata (Schum.). - XXX - -
Symplecta sp. - X - -
Psychodidae
Tinearia alternata (Say). XXXX - - -
Satchelliella sp. - X - -
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OKoOHYaHHUE TaOaIHI[BI

Beicora Hax ypoBHEM Mops, M
TaxcoHsl
495- 625 630-717 720-795 800-915
Simuliidae
Gymnopais trifistulatus Rubz. - - XX XXXX
Prosimulium macropiga Rubz. - - X -
Chironomidae
Diamesinae
Diamesa steinboecki Goetgh. - XX XXX XXXX
D. davisi Edw. XXX XXXX XXXX XXX
D. aberrata Lund. XXX XXXX XXX XX
D. tsutsuii Tok. XXXX XXXX XXX -
D. gregsoni Edw. XXX XX XX -
Pagadtia orientalis Tshern. XX - - -
Orthocladiinae
Orthocladius (E.) frigidus Zett. XXXX XXXX XX -
O. gr. oliveri XXXX XX XX -
Diplocladius cultriger Kieff. XXX XXX XXXX XXX
Parorthocladius sp. XXX XX XX X
Cricotopus gr. bicinctus XX XX X X
Orthocladius sp. 1 XX XXX XX -
Orthocladius sp. 2 XX XX - -
Eukiefferiella gr. gracel XX XXXX XX XX
E. gr. claripennis X XXXX XXX XX
Chaetocladius piger (Goetgh.) X XX X XXX
Thienemanniella gr. clavicornis X XXX XX -
Eukiefferiella gr. coerulescens X X - -
Cricotopus gr. tibialis X - X -
Psectrocladius sordidellus (Zett.) X - - -
Pseudosmittia aff. gracilis (Goetgh.) - XXX - -
Orthocladiusrivicola Kieff. - XXX - -
O. (Euorthocladius) sp.7 - XXX XXX XX
Eukiefferiella gr. cyanea - XX XX XX
E. gr.brehmi - XX X XXX
Paraphaenacladius sp. - XX - -
Orthocladius sp. 3 - X X -
Bryophaenocladius subvernalis (Edw.) - X X -
Cricotopus gr. tremulus - X - -
Limnophyes natalensis (Kieff.) - X - -
Orthocladius sp. 5 - - X -
Heterotrissocladius gr. subpilosus - - - X
Chironominae
Micropsectra gr. junci XX XXXX X X
Empididae
Clinocera sp. XXXX XXX XXX XX
Chelifera sp. - - X -
Ephydridae
Parydra pusilla (Meig.) - X X -
HYDRACARINA indet. XXX XXXX XXX XX
MOLLUSCA
Limnaeidae
Galba truncatula (Muller) - - - X
Gyraulus gredieri (Bielz) - X - -

Tpumeuanue. X —BcTpeyaeMoctb < 25%; XX — < 50%; XXX — < 75%; XXXX — < 100%.
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U3 6 BumoB momcem. Diamesinaes sHaunTeIbHOM KOJIWYECTBE M Ha BCEM JIHANA30HE BBI-
cot oburaroT npexacraBurenn poga Diamesaenunnunsie mnunHkd Pagastia orientalis Obuim
HaMJEHBl TOJBKO HA HIDKHEN rpanuie paiiona (Beicota 495 Mm). Xuporomuasl poga Diamesa
3aHUMAIOT B OEHTOCE 0c000E, OYEBHIHO TOCIIOACTRYIOIICE, TOJOKEHHE, HE YCTymast Mo YHC-
nenHocT U Guomacce 29 Bumam nojcem. OrthocladiinaeB nauane centsOpst ux JUYUHKA B
cpemHeM Mo paiiony coctaBisuin 38% oOreli ynciaennocty U 27% o0mieii bnomaccel OeHTOCA,
[pu 3TOM OoJiee TPETH MOMYJISIMU AHAME3UH COCTaBIIsIa MOJIO/Ib PAHHUX BO3pacToB. Pacmpo-
CTpaHeHHe XUpPOHOMH poja Diamesa u cTpykTypa X HOMyJISIHKA CYIIECTBEHHO H3MEHSIOTCS
BOJb IpajleHTa BoICOTHI (puc.l).

HawuGosee BoIHOCIMBAS TI0 OTHOIIECHHIO K HU3KkMM TeMmeparypam D. steinboecki B mepu-
0J1 MCCIICIOBAHMI BCTpeYaaach B quamna3oHe BoICOT 690—915m, MakcumanbHass YHCICHHOCTD
e PasHOBO3PACTHBIX JIMYHHOK H MPEAKYKOIOK (23673K3./M%) oTMeueHa B pyd. "bes Hazamus"
Ha KPYITHBIX HEOOKATaHHBIX BAIyHAX y HIKHEH TpaHUIbl CHEXHHKOB (Bbicota 800 M, cko-
poctb Teuenus 0,8 m/c, Temneparypa Boasl 3,2°C, pH 8,4). Beposito, D. steinboecki ycroii-
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100% -
75

80% -
m 4

60% 03

40% - B2

u1
20% -

0%
915 900 830 800 765 744 730 727 7 714 709 690 630

p. PanswmBas NMPUTOKK

100% -+

80% -

60% -

40%

AilMdMAMMMmmom

20% -

0% -

795 780 778 625 617 495 830 830 790 720
BbicoTa Hag YpOBHEM MOpPSA, M
Puc. 1. CtpykTypa coobuiectBa xupoHomun poga Diamesas pyu. "Be3 HazBanus" u p. Danpiimeas ¢ MPHTOKa-

mu (A —p. [IpaBas @anbmmsas, B — pyu. Koren, C — pyu. [lepBbiii) U ee M3MeHEHHE BJOJIb IPAUCHTa BBICOTHI Ha/l
ypostem Mopst (1 —nons D. steinboecki, 2 —D. davis, 3 —D. aberrata, 4 —D. tsutsuii, 5 —D. gregsoni)
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4YKMBa HE TOJBKO K HU3KHM TeMIlEpaTypam, HO U K 3HAYMTEIbHOMY 3aKuCleHnIo — Ha cToke Ce-
Bepo-MyTHOBCKHX MCTOYHHMKOB B p. IIpaBast ®ansmuBas (Beicota 830 M, Teuenne 0,6 m/c,
temrneparypa 6,1°C, pH 3,6) ee unCIeHHOCTH COCTaBIsIA 1605K3./M2, TOra KaKk JTMYHHKH CLIE
TpeX BHIOB XMPOHOMM/ ObLIM equHUYHBI. TonepantHocTh auurHoK D. steinboecki k 3akwmcire-
HHIO OTMEUYCHA HAMH U B BepXOBbsX p. Jlepas O3epHas (ceBepo-3amanHas Kamuarka).

Buzsr D. davis u D. aberrata se 0bu11 00HapYKEHBI TOIBKO B CHE)XHOM KaHBOHE C TEM-
neparypoii Boaps! 1,9°C, Ho Ha BbicoTe 495—830M BcTpeyanuch NpakTHYECKH ITOCTOSIHHO. [Ipu
srom D. aberrata Bcerna mamouncieHHa, a KomundecTBo JuunHOK D. davis yeennunBaercs
BHH3 0 CKJIOHY M JIOCTHI'aeT MaKCHMyMa B XOPOLIO NPOrpeBaeMbIX OHOTONAX ¢ KPyMHOBa-
JYHHBIM JHOM U mpo3pauyHoit Bomoi. Tak, B pyd. "be3 HazBauus" mepen BogonagoM (BbicoTa
709 M, ckopoctb Teuenns 0,45m/c, Temneparypa 17,3, pH 6,4) IuIOTHOCTD CKOIUICHUS pa3-
HOBO3PACTHBIX JIMYMHOK M IPEIKYKOIOK 3TOro Bua coctaBimsiia 3983sk3./m% Otromenne D.
davis k kauecTBy rpyHTa npociexuBaercs B p. Panpinusas (Beicota 495M): Ha KPYIHBIX Ba-
JIyHaX KOJTMYECTBO JIMYMHOK TOTO BHIA COCTABIISUIO 16763K3./M?, Ha PACIIONOKEHHOM PSIIOM
IPABHH C IECKOM — BCEro 25 9K3./M%.

OOubHBIC B MPEArOPHBIX BOJOTOKAxX mojyoctpoBa D. gregsoni u D. tsutsuii B paiione
ncciae0BaHUN He ObUTM 0OHapY)KEHBI Ha CTAHIMAX C Temmeparypoi Boxsl Hmwxke 7,3C, coot-
BETCTBEHHO 10 pyciy p. PanblirBas OHU MOJHUMAIOTCS Ha BBICOTY 795 M, B XOIOAHOM, CTe-
KaIIIeM CO CHEXKHUKOB pyd. "Be3 HasBanus" — 744 m. HaubGonblee KOJUYECTBO JTHYUHOK
D. gregsoni (808 5k3./m?) u D. tsutsuii (308 3k3./M%) 3aperucTpHpOBAHO HA HHKHEH IPAHHUIE
paiiona. CiieryeT OTMETHUTh, YTO U3 MATH BUIOB poaa Diamesa Tosbko 3T 1Ba ObLIH OTHOCH-
TEJIbHO MHOTOYHMCIICHHBI B 30HE aHTPOMOTEHHOrO BO3ACHCTBUS, TIe INIOTHOCTh JTUYUHOK D.
gregsoni jpocrurana 3925k3./M2, D. tsutsuii — 2155k3./M>.

Pacnpenenenue npencrasureneii mogcem. Orthcladiinaesmons rpaauenTa BEICOTHI MPO-
CJICKMBACTCS TOJBKO y HECKOJIbKUX HaubOJiee 4yacTo BCTpEUaroUuXcs BUAOB. sl HUX, KaK U
st xupoHomu p. DiamesapnpenenstomumM HakTopoM SIBISIETCS TeMIieparypa Boasl. Kpome
Eukiefferiella gr. brehmi, E. gr. cyanea, Diplocladius cultriger u Chaetocladius piger, o6ua-
pyxeHHbIX B 6uoTone ¢ Temneparypoit Boasl 1,9°C (Beicota 900-915m), B 30HE CHEKHUKOB
1o Mepe yBeJudeHus temrepatypsl 1o 2,6—3,2€C nossustotes emwe 3 Buna — E. gr. gracei, E.
gr. clarypennis u Orthocladius (Euorthcladius) sp. 7.Huwxke CHeXXHHKOB K HUM HPHCOCIUHS-
totes Parorthocladius sp.u Thienemanniella gr. clavicornis, rpaiuma ux pacnpocTpaHeHuUs B
py4. "be3 Ha3BaHus " HaxomuTCsA Ha BbIcOTe /65M, B p. anpmmBas — 815M, Bojga Ha 3THX
CTaHIMSX Mporpesanack 10 5,1-5,8C. MHuorouncieHHbIi B HIKHEN yacTu paiiona Bua Orho-
cladius (Euorthocladius) frigidus ne BcTpeuaincs npu temieparype Boabl Huxke 7,3C, cooT-
BETCTBEHHO €r0 PaclpOCTPAHCHHWE B PEKE OTPAHUYCHO BbICOTOH 795 M, B pyussx — 720M.
B Hauvase ceHTSOps B MOMYJSIMU 3TOTO BHIA MPeodiafand NPEAKYKONKH U KYKOJKH, HUX
JIOKaITbHBIE CKOTUICHMS HaOJFOAaINCh B XOPOIIO MporpeBaeMbix Ouoromnax. B pyd. "be3 Ha-
3BaHUA" Ha CTaHIMAX C Temmeparypoil Boabsl 16—18T (Beicora 690—717M) YHCIEHHOCTH
0. (E.) frigidus xonebanace B npesenax 1000—2100k3./m%, B p. DabuuBas psuIoM ¢ yCTHEM
9TOro pyuss (Bbicota 617 M, 12°C) cocrapmsiia 17005k3./M2. Kpome O. (E.) frigidus otrocu-
TENbHO IUIOTHBIE, JIOKAIbHBIC CKOIUICHHSI OTMEYEHBI TOJBKO y ABYX BUIoB noaceMm. Orthcladii-
nae.JInuunku E. gr. brehmi 8 xomuectse 10509K3./M 6ot 06HapyskeHs! B pyd. "bes naspa-
HUA" Ha HWOKHEW rpanuie cHexxHuKoB (Boicota 800 M, Temmeparypa 3,2°C) u E. gr. gracel B
xomuuectse 15803K3./m? — B pyu. KoTen Bbliie (peaTHuecKoro Kparepa ¢ TOpSIdMMH HCTOYHH-
kamu (Beicota 830M, Temneparypa 11,3T). Kykonku Heckonbkux BuaoB noacem. Orthcladii-
NaeB Havaje CEHTAOPs BCTPEUYAUCh TOJBKO HA CTAHIMUSX, PACIHOJIOKCHHBIX HHUKE TPAHUIBI
CHeX)KHUKOB. WX unciieHHOCTh Ha BbicoTe 7/27—800M konebamace B mpenenax 8—75 3K3./M%,
HID)KE IO CKJIOHY COCTaBIISIA B OCHOBHOM 108—4605k3./M°, M TOIBKO B MECTE CKOIUICHHS
O. (E.) frigidus nocrurana 16423k3./m%

Ioacem. Chironominaes paccMaTprBaeMOM T'OPHOM paiiOHE MPEACTABICHO €IMHUYHBI-
MU JTHYMHKAMH IHPOKO PacHpOCTPAHCHHOW Ha TMOJyOCTPOBe Tpymimbl BUIOB Micropsectra gr.
junci. ITo pycny p. @ansimuBas M. gr. junci nogHuMaetcs Ha BbicoTy 815M, B pyd. "be3 Ha-
3Banus — 750M, B Havasne ceHTsIOps BOJIa Ha 3THX CTAHIMX MporpeBaiack 1o 5,1-5,8C.



B.B. Uebanosa, A.B. Ynamos, B.H. /leman, B.H. I'onoooxoea 87

Kpome XUpOHOMHU /I, UTPAIOLIKMX MIEPBOCTENIEHHYIO POJib B OEHTOCE 00CIIeI0BaHHBIX BOO-
TOKOB, HHTEPECHO MPOCIIEANTh PACIPOCTPAHEHNE HalIeHHBIX BriepBbie Momiek G. trifistulatus
u P. macropiga, 6a6ounury T. alternata u myx-6eperosymek P. pusilla. Momka G. trifistulatus
BCTpeYaaach TOJIBKO B MpUTOKax p. PanbimuBas Ha Beicote 720-915m, B Havane ceHTIOps B
ee MOMyJsALKHU Ipeobnagana Monoab. B pyu "be3 HasBanus" konndectBo aununHOK G. trifistu-
latus xoneGanocs B mpenenax 117-5355k3./M” ¢ MAKCHMYMOM B 30HE CHEKHHKOB HA BBICOTE
830 M, B OCTaNIbHBIX MPUTOKAX OHHU BCTPEUATHCH SAMHUYHO. HEMHOrOUHCIICHHBIC 3peble K-
apHKH 1 Kykosku P. macropiga (92 9x3./M%) GbUIE 06HAPYKEHBI TOIHKO HA OJHON CTAHIIHH
(pyu. "be3 na3Banus", Beicota 730 M). BeposiTHo, mepron c6opa mMateprana coBmaj ¢ 3aBep-
[IICHHEM BbLJIEeTa MMaro 3toro Buaa. baboununua T. alternata sctpevanace B p. QanbuivBas Ha
BbicoTe 495—625u. Ha yuacTke pycia psmoM ¢ sxuitoi 30H0# ['e0DC KOIUYECTBO 3PEIbIX JIH-
YHHOK M KYKOJIOK TOTO BH/A OBLIO CPABHHMO C YHCICHHOCTBIO XUpoHOMHA — 11303K3./M?,
HIDKE TI0 TeUYSHHIO KYKOJKH OTCYTCTBOBAJIH, JIMYMHKHU MOMANAIUCh SIMHUYHO. Benblika yuc-
neuroctu T. alternata, mpeanounTaromnieii THUIOIIYIO OPTAHUKY, MOTJIA OBITH CBS3aHa C TOCTY-
TUICHAEM B PEKY XO3SIMCTBEHHO-OBITOBBIX OTX00B. Enunmdnsie ouunaku P. pusilla vatigenst
B CHJIbHO 3aKHCIICHHBIX OHOTOmax: B pyd. Koten — Ha BepxHeil rpanuie gpearnueckoro kpa-
Tepa ¢ ropsiyMME UcTouHHKamu " AkTuBHbIe" (Temneparypa Boasl 25,1, pH 4,1),8 pyu. "be3
Ha3BaHMs" — psiIoM ¢ ycTbeM pyd. Koten (temmeparypa 15-18C, pH 5,3-5,6).Ha stux cran-
LHSX JTHO PYYbEB MOKPHITO CKOJIB3KHM OXPHCTHIM OCAIKOM U XJIOMbSIMH KPACHOM TITHHBI.

CtpykTypa 1 00uiIne JOHHOTO HACEICHHs B 0OC/IeIOBAHHBIX BOAOTOKAX 3aBHCAT OT TEM-
MepaTypsl BOJBI U, COOTBETCTBEHHO, OT BBICOTHI HAJl yPOBHEM MOpsi. MI3MeHeHHE TOHHOTO Ha-
CeJICHHS BJIOJIb TPaJIMEHTA BBICOTHI OCOOCHHO HATJISAHO B pyd. "be3 HazBaHuUs'", CTEKAIOIIEM CO
CHEKHUKOB U OTJIMYAIOIEMCSl 3HAYUTENIbHBIM TIeperagaM TeMIepaTypbl OT HCTOKA 10 YCThs. B
BEPXHEM TCYCHUH Py4bsi Ha OOJBIIMHCTBE CTAHILUI JOMUHHUPYIOT OJUIOXEThI U MOIIKH, B XO-
POILIO MPOrpeBaeMbIX OMOTONAX HIKHErO TeueHHs — XupoHoMusl (puc. 2). Ha Beicore 900—
915 ™ pydeii npoTeKaeT Mo JHY rIIyOOKOro CHEKHOIO KaHBOHA, TEMIIEpaTypa BOABI B HEM HE
noguumaercs Beime 1,9°C. B stom Ouorore, kpome oauroxer cem. Enchytraeidaemomku
G. trifistulatus u xuponomun D. steinboecki, E. gr. brehmi, E. gr. cyanea, D. cultriger, Ch. pi-
ger, eQMHUYHO BCTPEUaIMCh TONBKO clernbie pakoodpasusie Nipponobathynella sp., mianapuu
Polycelis schmidti, BoasiHble Kiewy ¥ paHHssSA, HE MOAJAIOIIASCS OMPEICICHHIO MOJIOAb Bec-
HsiHOK. Onuroxetst cocrasisuin 60—70% momku — 20% ,xuponomun — Bcero 9—17%ot oOme-
IO YMCJa JOHHBIX OECIO3BOHOYHBIX. B 30HE CHEXXHHMKOB IJIOTHOCTH OEHTOCA B pydbe Koseha-
nack ot 280 g0 26309K3./M> 1 ToIBKO Ha ee rpanuue (Beicotra 800 M, Temmeparypa 3,2%C)
Bospacrana 10 61005k3./M? Graroaps oGHINIO X0NOX0M0GHBBIX XHpoHoMu D. steinboecki u
E. gr. brehmi, a taxke MoSBJIEHUIO MacChl paHHEW MOJIOAM OPTOKIaIuMH. B GHOTOIAX ¢ TeM-
neparypoii Boasl 5,1-5,6€C (Beicota 750 —765M) 0JMroXeThl U MOILIKH €II€ COCTABIISIIM OKOJIO
MOJIOBMHBI JIOHHOTO HACEJICHUs, HIKE Mo CKiIOHY npu temmeparype > 10T B ocHoBHOM
BCTPEYAIIUCH €AUHUIHO.

B cpeaHeM TeueHHH Py4bsi YMEHBIICHHE YHCICHHOCTH JOHHBIX OCCIO3BOHOYHBIX MPH
0JIarompUsITHOM TEMIIEPATypHOM PEXUME 00YCIOBICHO MOCTYIICHHEM KHCIIBIX CTOKOB C pa3-
OpOCaHHBIX TI0 CKJIOHY T€OTepPMalIbHBIX IIOIIANOK. Tak, Hmke ycThs pyd. Koten pH Boxsl B
pyd. "Be3 masBamms" cHmkaercst 10 5,2-5,3,uncnennocts Gentoca — 10 12809k3./M%. Cam
pyu. Koten Ha y4yacTke OT BEepXHEW rpaHHUIbl (peaTHUeCKOro Kparepa ¢ rOpsSYMMH HCTOYHH-
kamu (pH 2,2—2,7)m0 yctbs 6e3xusHeH. [1o Mepe pa3daBineHus KUCIBIX CTOKOB pasHOOOpasue
u oOuire JOHHOTO HaceleHus B pyd "be3 Ha3BaHUS" MOCTENIEHHO BOCCTAHABIMBAIOTCS W B
HIJKHEM TCUCHMH, T OnarompusiTHas temreparypa Boasl 15 —18T coueraercs ¢ cybomnTu-
MabHbIMHU 3HaueHussMEA pH 5,6—6,6,er0 mIoTHOCTE MOCTHTAaET 6100—7800k3./M>.

B BepxoBesx p. @ansimubas (Beicota 815 M, Temneparypa 5,8°C, pH 5,4) o6Hapy»xkeno
19 BunOB IOHHBIX 0ECHO3BOHOYHBIX, IUIOTHOCTH OenToca 2170 sk3/m?. Huske o CKJIOHY, Ha
yuactke pycna psaaoM ¢ ['eoDC Ne2 (Beicota 625—795Mm), Habaromaercs pe3koe obeIHEHHE
Oenrodaynsl. [I0CKONBKY TeMIepaTypHbIil PEKUM B 30HE aHTPOIOICHHOTO BO3ACUCTBUs Oia-
ronpusTeH, a 3HadeHuss pH Boxbl OJIM3KK K ONTUMAJbHBIM, OCHOBHON MPUYUHOIN CHM)KEHHS
pa3Ho0Opasus U IIIOTHOCTH OEHTOCA, OYCBUIHO, SIBJISCTCS MOBBIILICHHAS MYTHOCTb BOJbI, CBS-
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3aHHAs C MEepPeBIKECHUEM M PabOTON TSHKEIOW TEXHHUKH B palloHe ¢ MpeolaflaHueM PhIXJIbIX
nopof. Tak, BHE 30HBI aHTPOIIOICHHOT'O BO3/ICHCTBHS BOJA B pEKe IpO3paydHasi, TBEPAbIH CTOK
kojebsercs B npenenax 11-27wmr/n, y IpOMILIOMAAKA MMPO3PavyHOCTh BOALI He Oojee 15 cmM,
TBepablid cTok gocturaet 210—-375ur/n. Ha ydactke pycna, rae peky mepecekarot 10poru (Bbl-
cora 780—795m), BcTpeuaeTcst Bcero 11 BHIOB JOHHBIX OECIIO3BOHOYHBIX, IUIOTHOCTh OEHTOCA
xonebrercst B npenenax 740—1300k3/M?, y IPOMILIOMAKY H KMo 30HEl ['€0DC KOMHUecTBO
BHIOB YBEIMUMBACTCs 10 15, mioTHocTs Gentoca octaetes B mpenenax 1300—1550k3/m%. Tous-
KO HIKe YCThsi pyd. "Be3 HasBanus" (Bbicota 617 M), HAXOASIIETOCS HEAAIEKO OT YKUJION 30HBI,
pa3HOO0pa3ue U IIOTHOCTh OEHTOCA B PEKe PE3KO BO3PACTAIOT, HECMOTPS Ha BHICOKYIO MYTHOCTb
BoJbl. OUEBHIHO, ITO CBA3AHO C IPUPTOM JOHHBIX OECIIO3BOHOYHBIX, TOCTYNAIONMM B PEKY M3
9TOr0 YUCTOro MpuTOoKa. Huke 30HBI aHTPOIOTEHHOIO BO3JCHCTBHUS, B TPEX KHJIOMETpPAax OT
npomrutomanku (Beicora 495 M) B peke oOHapyxkeHO 25 BUAOB JOHHBIX OECIIO3BOHOYHBIX, HX
YHCIICHHOCTh COCTABIIAET 0KOIT0 60005K3/M.

Crnenyer OTMETUTB, YTO OEGHTOC B 30HE AHTPOIOTEHHOTO BO3JCHUCTBHS OTIIMYACTCS HE
TOJBKO OOCIHEHHEM BHIOBOTO COCTaBa M CHIIKCHHEM KOJMYECTBEHHBIX MOKa3aTejed, HO U
N3MEHEHHEM CTPYKTYpBL. B cooluiecTBe XMpOHOMH]I IPOUCXOJUT CMEHA JOMHUHAHT — ITUPOKO
pacnpoCTpaHEHHbIM, MACCOBBIM B paiione uccienoBanuii Bua D. davis Ha 3ToM ydacTke peku
BCTPEYACTCs] SAWHUYHO U MEPBBIM MO YHCICHHOCTH cTaHOBHTCS D. gregsoni. Kpome Toro, y
KUJIOH 30HBI HAPSIY C XMPOHOMHUAAMH Ba)KHBIM KOMIIOHEHTOM O€HTO(ayHbI CTaHOBSTCS Oa-
6ounuiel T. alternata, cocrasmstonue 20—30%ot 0611ero uncia 6ecro3BOHOYHBIX.
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Puc. 2. I3MeHeHHe YHCIICHHOCTH OTAEIBHBIX TPYIII JAOHHBIX OECII03BOHOYHBIX B pyd. "be3 HasBauus" BIOIb
rpajleHTa BBICOTH Haa ypoBHeM Mmopsi. 1 —xuponomuasr mogcem. Orthocladiinae, 2 xuponomunst moncem. Dia-
mesinae, 3 olukH, 4 —npoyne HaceKoMmble, 5 —onuroxersl, 6 —mnpoune
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Puc. 3. I3MeHeHHE YHCICHHOCTH OT/ACIBHBIX TPYII JOHHBIX OECIIO3BOHOYHBIX B . DasbIiBasi BIOIb TPAIH-
€HTa BBICOTHI HaJ ypoBHeM Mopsi. 1 —6abounuier Tinearia alternata 2 —xuponomuast moacem. Orthocladiinae, 3 —
xuponomuisl ogcem. Diamesinae, 4 #poune HacekoMmble, 5 —onuroxersl, 6 —npoune

bromacca 6eHToca B 00cie0BaHHBIX OHoTONax p. DaibmIuBas M MPUTOKOB KoJiebaiach
B Ipezenax 0,09-4,28r/m°. Huskue 3HaYeHHS STOTO MOKA3aTess ObLIM CBA3aHBI HE TOIBKO C
HEOOJBIIION TNIOTHOCTHI0 OEHTOCA, HO U ¢ TPeodIaaHueM B HEM PaHHEH MOJIOIN XHPOHOMHUI.
Tak, B pyu. IlepBbiii Mpy MakCHManbHOH s paiiona miotHocTH 89705k3/M? Guomacca Ger-
Toca cocrapisna Beero 0,95r/M?, MOCKOMBKY A0S PaHHEi MOIOIM XHPOHOMHJL HA JHE JOCTH-
rama 90%.

Taxkum 00pazoM, GEHTOC BOZOTOKOB, MPOTEKAMOUINX IO TEPPUTOPUH MYyTHOBCKOTO Me-
CTOPOKACHHUS MaparugpoTepM, OENeH KaueCTBEHHO M KOJIWYECTBEHHO. YCIOBUS OOWTAHUS
JIOHHBIX 6ECMIO3BOHOYHBIX B BEPXOBbsX p. DasbpInBast U €€ NPUTOKAX U3MEHSIOTCS HE TOIBKO
[0 MEpEe CHIDKCHUSI TeMIIepaTypbl BOJbI BJOJIb I'PAJAMEHTA BHICOTHI, HO M B 3aBHCUMOCTH OT
JIOKJIN3AIMU TOPSYUX UCTOYHUKOB M pyMaposIbHBIX IuIolanok. HeratiuBHoe BiusiHuE Ha OeH-
TohayHy OKa3bIBaeT yBeJIMYEHHE MYyTHOCTH B paiione ['eoDC. B 1ienom no paitony npocnexu-
BaeTCs OIPEACICHHAs TeHICHIMS CHIDKCHUS Pa3HO00pasus 1 oomnsi OeHToCa BBEPX IO CKIIO-
HY, K03()(PUIIMEHTHI KOPPENALNK 3TUX TOKA3aTeNIe ¢ BEICOTOW Hajl yPOBHEM MOPS COCTaBIIA-
1ot cooTBercTBerno -0,51u -0,57 £=0,99).
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