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Ha benom mope umeercs psia ryd oco6oro reoMop@oiorndeckoro CTpPOEHHUsi, B KOTOPBIX CO
BPEMEH KIIMMAaTHYECKOrO ONTHMYyMa TOJIOIIEHA COXpaHseTcs  apkThyeckas  (ayHa,
M30JIMPOBaHHAs OT CBOETO OCHOBHOTO MectooOuTtanus He MeHee 5 000-6 000 nmer. Dt ry6BI
MOT'YT CIY)KUTh OOBEKTaMHU U3y4YCHUs], C TOMOIIBIO KOTOPOTO BO3MOXHO PEIICHUE 100 psijaa
TEOPETUYECKMX M IMPAaKTUUECKUX 33/a4. YKa3zaHHbIC T'yObl HYKIAIOTCS B OXPaHHOM PEKUME,
KOTOPBIN HE HCKITIOYACT IKCKYPCHOHHYIO H PEKPEALMOHHYIO JICATEIbHOCTb.

ITo 6eperam benoro Mopst ecTh JOBOJIBHO MHOTO NAMSTHUKOB MPHPOJIbI, XOTh OHH O(PUIIHAIEHO
U HE MMEIOT TaKOro cTaTyca. B 0OCHOBHOM 3T0 — reosioruueckue oopa3zoBanus. [loutn Bce oHM
HU3BCCTHLI U MOCCIIAIOTCA TYpUCTAMMU. Ho ects m Takue 06’b€KTLI, KOTOPBIC BHCIIHC HUYCM HC
NpUMeYaTelbHbl, a MEXK/Y TEM IPEICTABISAIOT COOOH HACTOsIIee OMOJIOTUYECKOE MPHPOTHOE
Hacleue NPUOTU3UTENBHO 5—6-ThicsYeneTHel IpeBHOCTH. SI MMEI0 B BUJY KOBIIOBBIC H
JaryHHbIE TYObI, B KOTOPBIX CO BPEMEH aTJIAHTHUECKOW KIMMAaTH4ecKOod (a3pl 10 cUX 1mop
COXpaHseTcss apKTHueckas (ayHa, HbIHE XapaKTepHas TOJBKO IS CaMbIX OOJBLIMX
0eJI0MOPCKUX IITyOuH.

Takux ry0 u3BeCTHO HECKOJIBKO, U ITOYTH BCE OHH PACIOJIOKEHbI B npenenax Kanganakiickoro
3anuBa. Camoii mepBoit u3 HUX OblIa OOHapyxeHa, oaHako, Jlonras ryda CosioBEKOro oCcTpoBa
(Kaunosuy, 1893). OtkphiTHE M3yMUJIO €€ aBTOpa: apkThueckas ¢ayna bacceitna Oblia B TO
BpeMs €Ile He M3BECTHA, M CUUTAIOCh, 4TO B beroM Mope HEeT BHUIOB, MPOMCXOAIIUX U3
Ceseproro JleoBUTOrO OKeaHa, a caMO OHO TNPHHAICKUT YMEPEHHOH Ouoreorpaduueckoi
30He. AHaJOTHYHBIN BojoeM, babbe Mope, pacnonoxeHHbli Mexy Kapenbckum 6eperom u o-
BoM Bemukum, ObUT 0BONBHO 1MOApoOHO uccienoBan uepes 40 ner (I'ypsuu, 1934). 3a stum
nocienoBany uccienoBanus Jlo ryos u Konsuubl Ha Kannanakimckom 6epery (Haymos, 1979;
Haymos u 1p., 1986), a tarke [ankunoii ryosl B kyTy Kanmanakuickoro 3anmusa (I"oiukoB u jap.,
1982). Emie onna Takas ryba, Hukonbckas, oOHapyxeHa Ha Kapenbckom Oepery Hemoaneky ot
Keperckoro apxumnenara. K coxanenuro, emie 10 Hayajga Kakux Obl TO HU ObLIO MCCIEIOBaHHUN
reoMop(OJIOrHYECKOT0 CTPOCHUS M THAPOJIOTMYECKONH CTPYKTYPBI 3TOIO BOJIOEMA, a TaKXkKe €ro
JOHHBIX COOOIIECTB, B HEM OBLIO YCTAHOBJIEHO YKCHEPUMEHTAIBHOE XO3SHCTBO 10 Pa3BeACHUIO
Muauid. B pesynbraTe, HECMOTps Ha YTBEp)KICHHs, YTO OHO HE OKa3bIBaeT BIUSHHUS Ha
BHemHIo cpeny (CanmpixoBa, Jlsxun, 1984), yxe depe3 mapy JeT apKTHYeCKOe IOHHOE
HaceJleHHe T'yObl ObUIO TMOJIHOCTBIO YHHUYTOXKEHO BO3HHUKIIMM OPraHUYECKHM 3arps3HEHUEM.
3ano3anbie UCCIeIOBaHUs CBEJIUCH K ONMMCAHMIO JAETPAJallii, MPAKTHUECKH MOJTHON rubenu u
MOCJIE/IYIOIIET0 BOCCTAHOBJICHHS JOHHBIX OHOLIEHO30B IOCI]E MPEKPALICHUS aHTPOIOr€HHOM
Harpy3ku (YuswieB, Munuues, 1993; WBanoB u np., 2009). M. B. HBaHoB ¢ coaBTOpamu
(lvanov et al, 2013) coo0mawT, 4YTO TEMEeph APKTHYECKOE COOOIIECTBO MOTHOCTHIO
BOCCTAHOBMJIOCh, OJIHAKO, IIOCKOJBbKY €ro IepBOHAYaJIbHOE COCTOSHME HEM3BECTHO, 3TO
YTBEpKJEHHE COMHMTENbHO. [Ipexie kK aHanornuHsIM BojoeMaM npuHauiexana u Kanaa ryoa,
OJIHAKO B HACTOsIIEE BpeMs OHAa IEperopo’keHa IByMs JamMOaMu, MO KOTOPHIM IPOJIOKEHBI
JKeJle3Hass M aBTOMOOWJIbHAS JOPOTH, IMPAKTHMYECKH IOJHOCTbIO YHUYTOKMBIIMMU B TIy0e
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Mopckyro payny (Ueuenkos u ap., 1982; FOpuenko, Kopsikun, 2012). K KOBIIOBBIM BOOEMaM C
BBIPOKEHHOM JIETHEH cTpatuuKanuei Boj cieayeT npuauciuTh u Benukyro canmy (Bpoukas u
ap., 1963; Mopnamiea, MokueBckuii, 2012), X0Ts mOpor Ha ee BXOJE HE CTOJIb OTUCTIIUB KaK B
apyrux ciaydasx. K rybam takoro tuma otHocutces U Uyna, eme oyeHb cinabo ucciieoBaHHas B
stom oTHomeHuu (Haymos, 2006). M3BecTHO TONBKO, YTO apKTUYecKas payHa OoTMeueHa B Hel B
caMOil KyTOBOH uacTd, B paifoHe Ppi03aBoma M MOpCKOro mpuyana, a TakKe B KOTJIOBHHE,
pacnonokeHHoH Mexay octpoBoMm Kpyrasm m meicamu Kaprem u Cyxas ckana (gaHHbIE
benomopckoii 6uocranumu 3VUH PAH). BrionmHe Bo3MOXXKHO HaxoxaeHHe B OyAyIleM U JAPYTUX
CXOJIHBIX OEJIOMOPCKHX T'Y0.

JIByX OJMHAKOBBIX OETOMOPCKHMX KOBIIOBBIX I'yO He ObIBaeT, HO 0OILIME YePTHI €CTh Yy BceX. Bee
OHM WMMEIOT 3aTPYIHCHHBIH BOJOOOMEH ¢ mnpwickammMmu akBatopusmu (Kuunoswu, 1893;
I'ypeuu, 1934; Cokonosa, 1934; bpouxkas u ap., 1963; Haymos u np., 1986, B meuatu; Haymos,
MaptsinoBa, B nedatu; HuuOypr, 1990; baokos, 1991). OcHoBHasi MpUYUHA STOTO — BBICOKHIA
MOPOT" Ha BXOJIE M OTHOCUTENIFHO I'TyOOKOBOJHbBIE KOTJIOBUHBI B KYyTOBOM yacTu. DTOW uepTon
OHU HAIIOMUHAIOT camMo besoe mMope, SBIssACH ero MUHUATIOpHBIMU Mozensmu (Haymos, 1979,
2006; HaymoB u jnp., B neuyatu; HaymoB, MapTsiHoBa, B nevyaru; badkos, 1991). B pesynbrare
BOJIbI TAKUX TYO JIETOM OKa3bIBAIOTCS PA3JICJICHHBIMU Ha 2 CJOS: BEPXHUN — ONPECHEHHBIN U
TEIUTbI, U HUXKHHUUA — BBICOKOCOJICHBIH M xoJoaublid (CokonoBa, 1934; Haymos, 1979, 2006;
HaymoB u nip., B neuat; HaymoB, MapTtbeiHoBa, B nieuatn; baokos, 1991). Takas e CTpyKTypa
BOJI HaONIOAeTCsl B JICTHHE MECALBl M B OTKPBITHIX yacTsax benoro mops ([deprorun, 1928;
TumonoB, 1947, 1950; IManTtronusn, 1990, 2002; Kpager, [Tonymnanos; 1991).

3a THAPOJIOTUYECKOW CTPYKTYpOl BOJA CleIyeT | pachnpelelieHue TOHHON (ayHbl: B
OTPECHEHHOM TEIUIOM CJI0€ OOHWTAIT OpraHu3Mbl, pacCHpOCTPAHEHHbIE B YMEPEHHBIX
OopealbHBIX BOJAX, a B COJIEHOM U XOJIOJHOM — B BEICOKOAPKTHYECKHX. YTO 3TO 32 apKTUUYECKUE
opranusMel? K HHUM oTHOCHTCS JBYCTBOpuaThli MmoJsuttock Portlandia arctica (Gray)
pacmpoCTpaHeHHBIH, MOMUMO beroro Mopsi, TONBKO B BBICOKOH ApKTHKe: BO (bhopaax
I'pennanauu, B paiione [lInunbeprena u Ha Boctok ot Hopoit 3emunu (Fedyakov, Naumov, 1989;
HaymoB u gap., 1987). DTOT BUJ MOXKET CUUTAThCS WHIMKATOPOM apKTUYECKUX BOJ. B
OOJIBIIMHCTBE CITy4aeB B OEIIOMOPCKUX XOJIOHOBOIHBIX COOOIIECTBAX OH POPMHUPYET UX OOJHK,
TJIAaBEHCTBYS 110 OMOMacce W TUIOTHOCTHU TMOCEJICHUs Haja BceMu ocTaimbHbiMU. Portlandia arctica
NOYTH BCEerJa HECeT Ha CBOMX CTBOpKax ruapouanoro mosmma Halitholus yoldiaearcticae
(Birula). O6a Buma B beom Mope HHKOI/Ia HE BCTPEYAKOTCS 3a MpeleiiaMH apKTHYCCKHX
coobOmecTB. I[loutm Bcerma B XOJOAHOBOAHOM 00JacTH KOBIIOBBIX Ty0 BCTpedarOTCA
apKTHUYeCKue ¥ OOopealbHO-apKTHYECKHWEe BHUABI, 00IIHMe C TIyOOKOBOJHBIMH OHOLIEHO3aMU
bacceiina. 9to — 6okoruiaB Aceroides latipes (G. O. Sars), oproxonorue mosutrocku Philine lima
(Brown) u Admete couthouyi (Jay), mopckas 3Be3mga Urasterias lincki (Muller et Troschel), a
takxke MHoromeTuHkoBbie uepBu Scoloplos acutus (Verrill), Chaetozone setosa Malmgren,
Cossura pygodactilata Jones, Galathowenia oculata (Zachs), Lumbrineris fragilis
(O. F. Miiller), Enipo torelli (Malmgren) u Aphelochaeta marioni (Saint-Joseph) (Kuumosuu,
1893; I'ypBuy, 1934; bpotxkas u ap., 1963; Haymos, 1979, 2006; HaymoB u ap., 1986, B neuaru;
HunoOypr, 1990).

dayHa XOJOJHOBOJHBIX TNIyOWH KOBIIOBHIX I'y0 HeOorata. K HacTtosimeMy BpemeHu Oosibliie
BCETO BHUJIOB OOHAPY)KEHO B apKTHUeCKuX coobmiectBax [Tankunoii ryost (59), MeHble Bcero — B
Yymne (36). Anst cpaBHEHHsI yKaXxy, YTO M HAa COOTBETCTBYIOIINX ITyOnHax bacceliHa nx HaiiieHO
Bcero 47 (manubie benomopckoit 6uocranun 3MH PAH). HeBenrka n Guomacca apKTHUYECKHX
coobmectB. [To nanueiM benomopckoii 6rnoctanuuu 3VVH PAH ona Beimie Bcero B Konsue (143
F/MZ), u Hmwke Bcero B baObem mope (16 F/MZ), 9TO OOBSACHSAETCS, MO-BUIUMOMY, HU3KHUM
CoJIepXKaHUeM KHUcliopoja Ha riryouHax 3toit ryosl (CokosioBa, 1934). B ocTanbHBIX KOBIIOBBIX
ry0ax 3ToT mokasarelb Kosieonercs B npenenax ot 31 (Uyna) no 100 r/m? (ry6a Jlos). I1pu aTom
B Bacceiine GuoMacca apKTHUECKOr0 COOOIECTBA COCTABMSET B cpeHeM 27 I/M°.

104



Bo Bcex Ha3BaHHBIX Ty0ax joss ouomaccel Portlandia arctica B moHHBIX co00IIECTBaxX BEIHKA.
B Ilankunoii ryde — 67%, B rydax Uyne u babbem mope — nmo 45%, B ryoe JloB — 18%. B
OOJIBIIIMHCTBE CJy4aeB 3TO BbIlie, ueM B bacceithe (35%), uTo Toke BecbMa MHOTO (IaHHBIC
benomopckoii ouoctanimu 3UH PAH). Takum o0pa3oM, MOXHO yBEpEHHO CKa3aTb, YTO JTOT
BUJ] BO BceX 0€3 MCKIIIOUEHHH apKTHYECKUX OCIIOMOPCKUX OMOIIEHO3aX IMpPEACTaBIseT coO0i
KioueByto popmy. Ecnu cunrath, 4TO CpeqHMI BEC OJTHOTO 3K3EMILIAPA BHIA B TOM HIH WHOM
OMOTOIE B HEKOTOPOU CTEIIEHU OTpa)kaeT ero 0Jaromoyiydue, TO MOXHO cka3aTh, uto Portlandia
arctica oxaspIBaercsi B HanOoJee OnaronpusTHbIX i cebs ycnousx B Komsune. [1o ganHbM
benomopckoii 6noctanuuu 3VH PAH cpenuumii Bec oHO# oco6u coctasisieT B 3T10ii ryde 0.24 r.
Mommocku u3 ry6 Jlos, INankunoit 1 Uynsl npubau3UTENbHO OJAMHAKOBBI, U UX CPEIHHUN BecC
koseosiercst B npenenax ot 0.11 (ryba Jlos) no 0.19 r (ry6a Ilankunua). Portlandia arctica u3
babrero mops 3amerno menpue — 0.07 r. Bumumo, 310 cBsi3aHO ¢ AeDUIIUTOM KHUCIOPOAA B
[IIyOMHHBIX BOJAX 3TOr0 BOJIOEMA.

Apkruyeckas (hayHa KOBIIOBBIX I'y0 M30JIMpOBaHa OT TaKoBOM riyOuHbI bacceiina oOmupHbBIMU
XOpOIIO MPOTrpeBaeMbIMH B JieTHee BpeMsi MenkoBoabsmu (Haymos, 1979, 2006). Bunsr, ee
COCTaBJIAIONIME, B TIOAABIISAIONIEM OOJBIIMHCTBE CIIy4yaeB JIMIIEHBI CBOOOTHOIUIABAIOLINX
JIMYUHOK, JEPIKAIINXCs B IUIAHKTOHE JJOCTATOYHO JUIMTENILHOE BpeMs, OITOMY HET OCHOBAHHI
CUMTaTh, YTO OHU MOTYT MOMACTh B 3TU I'yObI ¢ O0sIbIINX OeIoMOpcKuX riryOnH. Kak sxe oHu Tam
okazanuchk? Jlns oTBera cienyer oOpaTUThCsl K MCTOpUM cTaHOBIeHHS benoro mops. He
BJIaBasiCb B IMOJPOOHOCTH, OTMEUY, YTO OCOJOHEHHE MPHUJIEAHUKOBBIX IMOANPYKHBIX O3€p B
obmactu OGeNTOMOPCKOW KOTJIOBMHBI Hawanoch mpudmmsutenbHo 10 000 nmer tomy Hazanm, u B
CBOEM pa3BUTHH MOpE TMOCIEA0BATEIbHO NpoXoawno paznuuHble craauu (KBacos, 1975;
HaymoB, 2006). Ha HawanbHBIX OJTamax CTaHOBJCHHUS MOJOJOTO MOpS B €ro IIEHTpPE
pasmemanoch mojie MmeptBoro jbaa (Ksacos, 1975; HeBecckuit u ap., 1977). DToT nexanuii Ha
TPYHTE JIeJTHOH OCTPOB CO BCEX CTOPOH ObUI OKPY)KEH MOPCKMMH BOJAMHM, 3aCEICHHBIMH
apktudeckoit ¢ayHoii. Okono 7 000 sieT Ha3ax HaCTyNMIIa aTJaHTUYeCKas KIMMaTHuecKas ¢asa,
KOTOpasi U3BECTHA KaK KIMMaTUYeCKU onTUMyM rosonieHa. K Hauamy 3To#t (a3l BIUSHUS 1OJIs
MEpTBOTO JIbJa Ha JOHHBIE OCagKu Yke He oOHapyxuBaercs (Hesecckmii m np., 1977).
W3menenus kiauMara ObUIM BecbMa 3HAYMTEIBHBIMM, M 32 BCIO MOCIIEIECTHUKOBYIO UCTOPHIO B
ceBepo-3amagHoii EBpome 310 ObBUIO camoe Ttemioe Bpems (KimumanoB, Enuna, 1984,
bopzenkosa, 1992). B Ha3BaHHyI0 310Xy Ha Oeperax bemoro Mopsi pociiv MIMPOKOINCTBEHHBIE
neca (Jlebemea, 1969). lMcue3HoBeHME MOJIST MEPTBOTO JibAa B IIEHTPE MOPS JOJDKHO OBLIO
KapJMHAJIbHO M3MEHUTh XapakTep €ero BOAOOOMEHa, B pe3yabTaTe Yero JOJDKEH ObLI
YCTaHOBUTHCS COBPEMEHHBIN THIPOJIOTUYECKUN PEXUM, a apKTUUecKas (hayHa CMECTUTHCS Ha Te
riIyOuHbI, TJe MbI HaOmoaeM ee ceituac (Haymos, 2006). Mexay TeMm, B psiie ry0 ¢ 3aMETHBIMH
JIOKAJIbHBIMU JIEIPECCUSIMU JI0KA U BBICOKUM BXOJHBIM MOPOIOM BO3HMKAJIHU THAPOJIOIMYECKHE
yCJO0BHSA, OJaronpuUATCTBOBABIIME COXPAHEHUIO 3MMHUX XOJOJTHBIX M BBICOKOCOJEHBIX BOJ B
TEUYEHUE KPYIJIOro rojaa, Kak 3T0O M HUMEET MECTO B COBPEMEHHBIX KOBIIOBBIX TIyOax.
[IpuMmbIkaromye K HUM BOJIbI JOJDKHBI OBLIM JIETOM HPOTPEBAaThCS B OOJIBLICH CTENEHH, YeM
ceifyac, 4TO HAJEKHO H30JUPOBAIO APKTHUYECKYIO (hayHy IMOJOOHBIX BOJOEMOB OT TaKOBOM
riry0okoBoHOTO Oenmomopckoro xenoda (Haymos, 2006). Takum oOpa3oM, eCTh Bce OCHOBaHUS
moJjlaraTh, YTO AapKTU4yeckas (ayHa KOBLIOBBIX TIy0 YK€ CO BpEeMEH aTJIAHTHYECKOU
KJIMMAaTU4ecKOi (a3bl pa3BUBACTCS HE3aBUCUMO OT JOHHOIO HacejeHus riyOuH bacceiina, a
caMble TyObl CleyeT CUUTAaTh CBOCOOpa3HbIMU YOEKHUIIaMHU, COXPaHSIOIMMH JIpeBHEE JOHHOE
HaceJICeHUE B M30JIMPOBAHHBIX JIOKAIBHBIX OMOTOMAX.

HNHTepecHO OTMETUTH, YTO U caMO benoe Mope HaxoAWUTCS B TE€X XKE CaMblX OTHOUICHMSX C
ADPKTHKOH, B KAKMX KOBILOBBIE I'yObI — ¢ TTTyOOKOBOJHBIM ke1000M baccelina: ero apkruyeckas
¢dayHa uzonupoBaHa ot TakoBoi CeBepHoro JlenoBuToro okeana oOUIMPHBIMU IPOCTPAHCTBAMU
bapenueBa Mops, re Ha rIyOMHaX BOJja HUKOTJIa HE OCThIBAaeT HIke Hynd. Emne uHTepecHee,
4YTO MHOTHE OeJoMOpcKHe KOBIIOBBIE TyObl (Hampumep, JloB, KomBuma n Uyma) mmeror mo
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HECKOJIBKO TIOCJIEIOBATENILHO PACTIONI0KEHHBIX KOTJIOBHH, B KOTOPBIX OOHAPYKHBAETCS TPEBHSS
apkTtudeckas ¢ayHa. MIMEHHO 3TO MepapXHyecKoe caMmomnogo0ue, WM, KaK Ternepb TOBOPST,
(bpakTanbHOCTb, TAHHBIX BOJOEMOB, MO3BOJHJIO aBTOPY TOBOPHTH O TaKMX rydax, Kak o
MUHHATIOpHBIX Monensix bernoro mops (Haymos, 1979). B nHactosimee Bpems banrtuiickuit
KPHUCTAJUIMYECKUI IIUT UCHBITHIBACT TeKTOHMYeckoe nonusrue (Apmanxa, CamconoBa, 1969;
Komeukun, 1979). Oto mpuBomuT K ToMy, 4to OeperoBas JmHHsA beroro mMops MmOCTENEeHHO
OTCTYIAEeT, a MOPOTH KOBIIOBBIX T'y0 CTaHOBSITCS Bce Menbde. B pe3ynbrare co BpeMeHEeM OHHU
JOJDKHBI OTIIEIUTBCS OT MOPS U IpeBpaTuThes B o3epa (I'ypeuy, 1934).

Bopoewmbl, BO3HUKIIINE B pe3yibTaTe MPEBPALICHUsT BXOJHOTO MOPOTa B HE3AIMBAEMYIO JaXKe B
IOPUIMB TEPEMBbIUKY, HO HECYIIME SBHBbIE CIEIbl MOPCKOTO TEHE3UCa, JeHCTBUTEIHLHO
oOHapyxeHbl 1 HHTeHCUBHO m3y4darorcs (KpacHosa, [Tantronun, 2013; KpacHosa u ap., 2013).
Co BpeMeHEM OHHU IOJIHOCTBIO ONPECHSIOTCS, M YCTAHOBUTh MX MOPCKOE MPOMCXOXKIACHUE
MOXKHO TOJBKO C IIOMOIIBIO CHENMAJbHBIX HccaenoBaHuid. K TakuM o3epaM OTHOCHTCH,
Harpumep, Kpusoe, pacrnonoxxenHoe Ha Oepery ryobl Uymbl BOnmM3u Mbica Kaprem (manHble
benomopckoit 6uoctaniuu 3MH PAH).

N3ydeHne KOBIIOBBIX TYO U BOSHUKAIOIINX U3 HUX 03€p UMEET OO0JIbIIOE 3HAUCHUE ISl PeIICHUS
1esoro psaa 3aaad. byayuu npupoaHbeiMu MojiennsiMu berroro Mopsi, OHM 0Ka3bIBalOTCS YI0OHBIM
0OBEKTOM /ISl M3Y4EHUsT MEXaHHM3MOB BOJOOOMEHa BOJOEMOB MM0J00HOr0 Tuma. Kpome Toro
Takue paboThI MO3BOJISIT YTOYHHUTD LIETBIA PSII MOMEHTOB, CBSI3aHHBIX C BOIIPOCAMU CTAHOBJICHUS
benoro Mops kak Mopckoro Bogoema. To, 4YTo apkThyeckas QayHa KOBIIOBBIX Ty0
ONarornoyiydHo TMepexuina KIMMAaTHUYECKUd ONTUMYM TOJIOIEHA, JaeT BO3MOXKHOCTh MPOBOJIUTH
HA OSTOM MaTepuaye WCCIeI0BaHUs, HaMpaBJeHHbIE HAa TPOTHO3UPOBAHHME TIOCIEICTBUI
rnobanpHOrO moTemieHus. He ciemyer 3a0bIBaTh U TOTO, YTO COXpaHeHHE OMOpa3sHOOOpasws,
aKTyallbHOCTh 4Y€ro B HACTOsIIee BpeMs He TpeOyeT OCOOBIX T0Ka3aTelbCTB, OTHOCHUTCS HE
TOJIBKO K OXpaHe penkux u ucyesaromux (opm. [logaepkka reHETHUECKOTO pa3sHOOOpasus B
mpenenax JIOBIX BHUIOB COCTaBISET HEOTHEMIIEMYIO HYacTh OTOM BaKHEWIIeld BCeMUPHOU
nporpaMmsbl. [TOCKOJIBKY CPOKU M30JIAIMU APKTUYECKUX OPTaHU3MOB, OOUTAIONIUX B KOBIIOBBIX
ry0ax, Ha OCHOBAaHMHM HAHHBIX O TEMIIAX TEKTOHUYECKOTO TMOAHITHS U KOJeOaHUs YpOBHs
MupoBoro okeaHa MOTYT OBITh PacCCUMTAHBI C JOBOJHHO BBICOKOW TOYHOCTBIO, M3YYE€HHE HX
TeHOMa U3 Pa3IUYHBIX MECTOOOUTAHHI MOXXET MPOJUTH CBET HA PsJ HE BIIOJHE €Ile SCHBIX
MHUKPO3BOJIOLHUOHHBIX TIPOIECCOB U TIOMOYb COXPaHEHHUI0 OHopa3zHooOpasusi. IHBIMH clIoBaMHu,
BCECTOPOHHEE M3YYeHHE KOMIEBBIX I'y0 M HMX JOHHOTO HAaceleHHs o0emaeT ObITh JOCTaTOYHO
WHTEPECHBIM M BaKHBIM, KaK C TEOPETUUECKON, TaK M C MIPUKIATHON TOUYEK 3PECHUSI.

Wtak, KOBIIOBBIE TIyObl TPEACTABISAIOT COOOH IEHHOE MpPUPOAHOE Hacienue, B Majo
M3MEHUBIIEMCSl BHUJE COXPAaHHUBIIEECS CO BPEMEH aTJIAHTHYECKOM KJIMMaTU4YecKoW (ha3bl.
OOuTaromue B HUX apKTUYECKUE COOOIIECTBAa BeChbMa YA3BUMBI. YK HE TOBOPS O TaKOM
MOIITHOM aHTPONOI€HHOM BO3JIEHICTBUH, KaK MOCTpoiika aam0, mpeBpatuBmiux Kanpma ryOy
NPAaKTUYECKU B MPECHOBOAHBIM BojoeM. HamomHIo, YTO MapuKyiIbTypa MHAWN MOryomna Bce
noHHOE HaceseHue Hukombckoi TyObl Beero 3a 2—3 rona (Yuswmies, Munuues, 1993), npuyem
Ha BOCCTaHOBJIEHHE OMoTOomna norpedoBaiock noiropa aecsrka et (Ivanov et. al., 2013). Unaue
U OBITH HE MOKET B BOJIOEME C 3aTPYIAHEHHBIM BOJ000MeHOM. HeMHOruMm syuiie 06CTOUT €10
U B KyroBoi yactu ryOsl Uymel. Bo Bpems Hammx pabot oceHbto 1974 r. Bce JHO HampoOTHB
Pr103aBos1a OBLIIO TyCTO YCBHINAHO ILENON M KOPhEM, a apKTUUecKas (ayHa npeObiBajia B KpaiiHe
YTHETEHHOM COCTOSIHMM. B HacTosiiiee Bpems 3TOT JIpeBECHbIA MaTepuai MeperHuil U MepeKphIT
MOJIOJIBIMU OCaJIKaMM, HO XOJIOJTHOBOJHOE COOOILECTBO BCE €Ille HE BIOJHE ONMPaBHIIOCH, U IO
OCHOBHBIM II0Ka3aTelsiM 3HAuMTENIbHO ycTynaeT TakoBbIM ry0 Konsuma u Ilankuna, a Takxke
bacceiina (nannsie BbC 31UH PAH).

BCHOMOpCKI/Ie KOBIIOBBIC I‘y'6I:>I NpeaACTaBJIAIOT co0oit YHUKAJIbHBIC MaMATHHUKU ITPUPOIBL. Hx
9KOHOMHYCCKOC 3HAUCHUC HCBCJIIMKO, 34TO HaydYHass HCHHOCTb BCCbMa BBICOKA. B nacrosmee
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BpeMsl TIOJ] OXpaHOoi cocTosAT Toibko Ilamkuua ryba u babbe Mope, MOCKOJIBKY OHO BXOJIUT B
cocraB Kanpanakmickoro 3anoBeaHuka. Mexay TeM ObUIo Obl KpaifHe JKelaTelbHO U JIPYTuM
nonoOHbIM  BojmoemaM  mpucBouth cratyc OOIIT. K  coxaneHuio, COBpEMEHHBIH
OIOpOKpAaTHUYECKUIl ammapar WAeT Ha Takue Mepbl OXpaHbl KpaiiHe HeoxoTHO. ColimoneHue
MIPUPOJOOXPAHHBIX MEP JUISI CIy4aeB IMPOBEACHUS B MOPCKHUX BOJAOEMaX MHKEHEPHBIX paboT Win
YCTAaHOBKM AaKBaKyJIbTyp B Hallell CTpaHe MPaKTUYECKHM HE MPEAIOJaraeTcs; KpUTEpHUH,
IpebsBIsEMble K MeCTaM, IJie IUIAHUPYIOTCS MOJO0OHbIE MEpOoNpHsTHsA, HE pa3paboraHbl. B
pe3yibTare B KauecTBE BOJOEMOB, 0CO00 OJNArONpUATHBIX IS Pa3MEIICHUs] CaJKOBBIX
pPBIOOPA3BOMIHBIX XO3AWUCTB Mpearaiorcs KopmioBble TyOobl YUyma, Jlos, Ilunbsckas u Ilaman
(3enenkoB, 1996). B nByx mocinenHux ry0ax HET apKTHYECKOH (ayHbl, HO HMX KOBIIOBBIN
XapakTep W BBI3BAHHBIA 3TUM 3aTPyAHEHHBIH BOJOOOMEH, CIIOCOOCTBYIOIIUH aKKyMYJISLHH
3arps3HSAIONIMX areHTOB, 0€3yCIIOBHO, MCKIIOYAIOT U UX M3 YHUCIa BOJOEMOB, MPUTOAHBIX IS
000  XO3SIMICTBEHHOW JEATENbHOCTH, CBSI3aHHOM C HApyLIEHHEM TIHIPOJIOTHYECKOTO U
THAPOIMHAMUYECKOTO PEXKUMOB. MeXay TEM 3TO MHEHUE MOJJEPKUBAIOT JJAXKE aKaJeMUYECKUE
cnenuanuctel (Xamaman, CyxotuH, 2012), XOTs OHU JOJDKHBI MOHHMMAaTh, YTO OHO TPy0O
HapylaeT »JIEMEHTapHbIE MpaBWia OXpaHbl NpHpojabl. UYTo Kacaercs ryObl Yymbl, camoro
KPYITHOTO U3 OOCY)XJaeMbIX BOJIOEMOB, TO B HEW €CTh MeCTa, IJle pa3BUTHE aKBAKYJbTYphI
JOMYCTUMO, HO TOJIBKO IOCJE COOTBETCTBYIOLIEH T'HAPOJOrHYECKOW M THAPOOMOIOTHYECKOM
IKCIIEPTHU3.

Hamre nmparmaruueckoe Bpemsi TpeOyeT OTBeTa M Ha BOIIPOC, KaKas MpaKkTHUeCcKas AeITelIbHOCTb
BO3MO’KHA Ha aKBaTOPUU KOBIIOBBIX I'y0? OTBET MPOCT: OHU BIIOJIHE MOTYT OBITh UCIIOJIb30BAHBI
B KaueCTBE MECT MPOBEAECHHUS SKCKYPCUI IKOJIOTMUECKON U PUPOJOOXPAaHHON HAIIPABJIEHHOCTH,
JUISL peKpeallMOHHON aKTUBHOCTU M JIIOOUTENBCKOTO PHIOOJIOBCTBA, pa3yMeeTcs Mo KOHTPOJIEM
COOTBETCTBYIOLIUX CIEIHAIUCTOB U MHCTPYKTOPOB. Tak Ha3blBaeMbId Ouxutl mypuzm BOOOILIE
KpaiiHe HexkenartelleH Ha Oeperax bemoro mMops, mOCKOJIbKY Kak MpUOpexHbIe Ha3eMHbIE, TaK U
MOpCKUE OeIOMOpCKUE OMOTOINBI YPE3BBIYAWHO YSI3BUMBI M BOCCTaHABIMBAIOTCA OYEHb
MEIJICHHO, €CJIM 3TO BOCCTAHOBJIEHHE B MPUHIIUIIE OCYLIECTBUMO, YTO TOKE ObIBaeT HE BCETrJa.
Hamre npupoaHoe Hacieaue 3acity>KuBaeT TOro, YToObl ero Oepeus.

Those Amazing Scoop Inlets
Andrei Naumov, D.Sc. (Biology), Chief Research Scientist Zoology Institute RAS, St.-Petersburg

andrewnmv@agmail.com

There are a number of inlets of specific geomorphological structure, in which an Arctic fauna
remains intact since Holocene climatic optimum being isolated from its main ecotope for as
much as 5,000-6,000 years. Those inlets can serve as objects for research, which is able to solve
a wide range of theoretical and practical targets. The mentioned inlets are in need of protection
regime, which doesn’t exclude excursion and recreation activities.

There are quite a lot of nature monuments along the shores of the White Sea though officially
they don’t have this status. Mainly these are geological formations. Almost all of them are
famous and are visited by tourists. But there are such objects, which are outwardly unremarkable
but are of real biological heritage of nature of approximately 5-6-thousand years old. I mean
scoop and lagoon inlets, in which the Arctic fauna remains intact from Atlantic climatic phase up
to now, which is characteristic only for the biggest depths of the White Sea.

Several inlets are known, and almost all of them are located within the Kandalaksha Gulf.
However Dolgaya Inlet of the Solovetsky Islands was discovered among the first (Knipovich,
1893). This discovery amazed its author: the Arctic fauna of the Basin was yet unknown at that
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time, and it was considered that there were no species in the White Sea originated from the
Arctic Ocean, and the Sea itself belonged to the temperate biogeographical zone. Analogous
basin, the Babye Sea, located between Karelian shore and the Velikiy Island, was explored in
details in 40 years (Gurvich, 1934). This was followed by researches of Lov Inlet and Kolvitsa at
the Kandalaksha shore (Naumov, 1979; Naumov et al., 1986), as well as of Palkina Inlet in the
head pond of the Kandalaksha Gulf (Golikov et al., 1982). Further inlet, Nikolskaya, was
discovered at the Karelian shore near the Keretskiy archipelago. Unfortunately, as early as before
any researches of geomorphological formation and hydrological structure of this basin and its
bottom community, a research farm was organized here for mussel farming. As a result, despite
assertion that this farm doesn’t impact environment (Sadykhova, Lyakhin, 1984), in a couple of
years the inlet bottom population has been already completely destroyed by organic pollution.
Late researches came to description of degradation, practically complete destruction and next
rehabilitation of bottom biocenoses after anthropogenic load ceasing (Chivilev, Minichev, 1993;
Ivanov et al., 2009). M. V. lvanov with coauthors (Ivanov et al., 2013) report that nowadays the
Arctic community has been completely rehabilitated, however, as its primary condition is
unknown, this statement is dubious. In former times Kanda Inlet also was the part of analogous
basins, but at present it is partitioned off by two dams, along which there is a railway and
automobile road, almost completely destroyed marine fauna in the inlet (Chechenkov et al.,
1982; Yurchenko, Koryakin, 2012). Velikaya Salma should also be added to scoop inlets with
the pronounced summer stratification (Brotskaya et al., 1963; Mordasheva, Mokievskiy, 2012),
though the threshold in its entrance is not as clear as in other cases. Chupa also belongs to such
kind of inlets, still not examined very well in this regard (Naumov, 2006). It is only known that
the Arctic fauna is noted in the head pond itself, in the region of Fish factory and marine terminal
as well as in the hollow located between Kruglyash Island and capes Kartesh and Sukhaya Skala
(data of the White Sea Biostation Institute for Zoology RAS). It is quite possible that other
similar White Sea inlets will be found in the nearest future.

There are no two identical White Sea scoop inlets but all of them have common features. All of
them have difficult water exchange with the adjoining waters (Knipovich, 1893; Gurvich, 1934;
Sokolova, 1934; Brotskaya et al., 1963; Naumov et al., 1986, in print; Naumov, Martynova, in
print; Ninburg, 1990; Babkov, 1991). The main reason for this is a high threshold at the entrance
and relatively abyssal basins in the head pond. With this feature they resemble the White Sea
being its diminutive models (Naumov, 1979, 2006; Naumov et al., in print; Naumov, Martynova,
in print; Babkov, 1991). As a result waters of such inlets turn out to be divided into two layers in
summer: upper layer is desalinated and warm, and lower one is highly saline and cold (Sokolova,
1934; Naumov, 1979, 2006; Naumov et al., in print; Naumov, Martynova, in print; Babkov,
1991). The same water structure could be also seen in summer months in open areas of the White
Sea (Deryugin, 1928; Timonov, 1947, 1950; Pantyulin, 1990, 2002; Kravets, Polupanov; 1991).

The hydrologic water structure is followed by distribution of benthic fauna: desalinated warm
layer is inhabited by organisms spread in temperate boreal waters, and saline and cold layer — by
organisms widespread in high Arctic waters. What are these Arctic organisms? These include
clams Portlandia Arctica (Gray) widespread, besides the White Sea, only in the High Arctic: in
Greenland’s fiords, in the district of Spitsbergen and to the east of Novaya Zemlya (Fedyakov,
Naumov, 1989; Naumov et al., 1987). This species could be considered as an indicator of Arctic
waters. In most cases in cold-water communities of the White Sea it develops their character,
dominating in biomass and density of colony over all others. Portlandia Arctica almost always
carries in its valves hydroid Halitholus yoldiaeArcticae (Birula). Both species in the White Sea
are never found beyond the borders of Arctic communities. Arctic and boreal-Arctic species,
common with the deep-sea biocenoces of the Basin, are found almost always in cold-water area
of the scoop inlets. This is Oro freshwater shrimp Aceroides latipes (G. O. Sars), whelks Philine
lima (Brown) and Admete couthouyi (Jay), starfish Urasterias lincki (Muller et Troschel), as well
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as worms Scoloplos acutus (Verrill), Chaetozone setosa Malmgren, Cossura pygodactilata Jones,
Galathowenia oculata (Zachs), Lumbrineris fragilis (O. F. Mdller), Enipo torelli (Malmgren) and
Aphelochaeta marioni (Saint-Joseph) (Knipovich, 1893; Gurvich, 1934; Brotskaya et al., 1963;
Naumov, 1979, 2006; Naumov et al., 1986, in print; Ninburg, 1990).

Fauna of cold-water depths of scoop inlets is not very rich. To date most of species are found in
Arctic communities of Palkina Inlet (59), least of them — in Chupa (36). For comparison | will
indicate that at the relevant depths of the Basin only 47 of them are found (data of the White-Sea
biostation, Zoological Institute RAS). Biomass of Arctic communities are also not too large.
According to the data of White-Sea Biostation, Zoological Institute RAS it is the highest in
Kolvitsa (143 g/m2), and the lowest in the Babye Sea (16 g/m2), apparently because of the low
oxygen content in depths of this inlet (Sokolova, 1934). In other scoop inlets this index varies in
the range of 31 (Chupa) up to 100 g/m2 (Lov Inlet). With this the biomass of the Arctic
community in the Basin amounts at the average 27 g/mz2.

In all the mentioned inlets the share if biomass of Portlandia Arctica in benthic communities is
very high. In Palkina Inlet it is 67%, in inlets Chupa and Babye Sea 45% each, in Lov Inlet it is
18%. In most cases it is higher than in the Basin (35%) that is also rather much (data of the
White-Sea Biostation, Zoological Institute RAS). Thus, we can confidently say that this species
in all without exception Arctic White-Sea biocenoses represents a key form. If we assume that
the weight of one specimen of the species in one or another biotope reflects to some extent its
wellbeing, we can say that Portlandia Arctica happens to be in the most favorable for it
conditions in Kolvitsa. According to the data of the White-Sea Biostation, Zoological Institute
RAS, the average weight of one specimen in this inlet amounts to 0.24 g. Mollusks from inlets
Lov, Palkina and Chupa are approximately identical, and their average weight varies within 0.11
g (Lov Inlet) and 0.19 g (Palkina Inlet). Portlandia Arctica from the Babye Sea is distinctly
smaller — 0.07 g. Apparently, it is related to the oxygen deficiency in deep-sea waters of this
basin.

Arctic fauna of scoop inlets is isolated from fauna of deep waters of the Basin by extensive
shallow waters warmed up well in summer time (Naumov, 1979, 2006). Species of it in most
cases lack free-swimming larvae staying in plankton for rather long time, so there is no reason to
consider that they can get into those inlets from deep White Sea waters. How have they appeared
there? To answer you should refer to the history of the White Sea formation. Without going into
details | should note that salinization of proglacial dammed lakes in the area of the White-Sea
hollow started approximately 10,000 years ago, and in its development the Sea consequently
went through different phases (Kvasov, 1975; Naumov, 2006). At the initial stages of formation
of the young sea a field of dead ice was located in its center (Kvasov, 1975; Nevesskiy et al.,
1977). This icy island lying on the ground from all sides was surrounded by the sea waters
inhabited by the Arctic fauna. About 7,000 years ago came the Atlantic climatic phase, which is
known as a Holocene’s climatic optimum. By the beginning of this phase dead ice field didn’t
influence the bottom sediments (Nevesskiy et al., 1977). Climate changes were considerable, and
during the whole postglacial history this was the warmest time in North-West Europe
(Klimanov, Yelina, 1984; Borzenkova, 1992). At this time broadleaved woodlands grew on the
shores of the White Sea (Lebedeva, 1969). Extinction of the dead ice field in the center of the sea
had to change dramatically the character of its water exchange whereby should be formed an up-
to-date hydrological regime and the Arctic fauna should be shifted to the depths, where we can
see it now (Naumov, 2006). Meanwhile, in a number of inlets with marked local bed depressions
and a high entrance threshold, hydrological conditions arose being favorable for maintaining of
winter cold and highly saline waters during the year round, as it happens in the up-to-date scoop
inlets. Adjacent to them waters had to warm up in summer more than it occurs now that firmly
isolated the Arctic fauna of such basins from the fauna of the deep-sea trench of the White Sea
(Naumov, 2006). Thus, there is every reason to believe that the Arctic fauna of scoop inlets has
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been developing independently from the bottom population of the Basin’s depths already since
Atlantic climatic phase, and inlets should be considered as peculiar shelters maintaining the
bottom population in the isolated local biotopes.

It is interesting to note that the White Sea is in the same relations with the Arctic as scoop inlets
with the deep-sea trench of the Basin: its Arctic fauna is isolated from the fauna of the Arctic
ocean by vast spaces of the Barents Sea, where the water at depths never gets lower than 00C. it
IS more interesting that most of the scoop inlets of the White Sea (for instance, Lov, Kolvitsa and
Chupa) have several consecutive depressions each, in which one can find an ancient Arctic
fauna. This hierarchical self-similarity or as it is called now — fractality, of given basins allowed
the author to speak about such inlets as miniature models of the White Sea (Naumov, 1979). At
present the Baltic crystalline shield experiences a structural high (Armand, Samsonova, 1969;
Koshechkin, 1979). This leads to the progressive retreat of the coastline of the White Sea, and
thresholds of scoop inlets become shallower. As a result they should separate from the Sea and
turn into lakes over time (Gurvich, 1934).

Water basins occurred in the result of transformation of the entrance threshold into a stopping
not flooded even during flows but bearing obvious traces of marine genesis, really have been
discovered and are under the intense study (Krasnova, Pantyulin, 2013; Krasnova et al., 2013).
Over time they are completely desalinated, and to ascertain their marine origin is possible only
with the help of special investigations. For instance, Lake Krivoye located on the coast of Chupa
Inlet near Cape Kartesh refers to such kind of lakes (data of the White-Sea Biostation Zoological
Institute RAS).

Study of scoop inlets and emerging from them lakes is of great importance for solution of a
number of tasks. Being natural models of the White Sea, they happen to be a convenient object
for examination water exchange mechanisms in basins of the kind. Besides, such works will
allow to clarify a number of moments related to the issues of the White Sea formation as a
marine basin. The fact that the scoop inlets’ fauna has survived well during the Holocene
climatic optimum, gives the possibility to examine such a material for prognostication of global
warming impacts. It should be kept in mind that biodiversity conservation, actuality of which at
present doesn’t need specific confirmations, refers not only to preservation of rare and
endangered forms. Support of genetic diversity within any species is the integral part of this
important world program. As far as the isolation period of Arctic organisms inhabiting scoop
inlets, could be estimated with rather high accuracy based on the data of speed of structural high
and fluctuations of the World-wide ocean’s level, examination of their genome from different
ecotopes could elucidate a number of so far unclear microevolutional processes and help in
biodiversity conservation. In other words, comprehensive study of scoop inlets and their bottom
population promises to be rather interesting and important, both from theoretical and applicative
points of view.

So, scoop inlets are a valuable natural heritage, preserved in slightly modified state since
Atlantic climatic phase. Arctic communities inhabiting them are very vulnerable. Not to mention
such a powerful anthropogenic impact as dam building that turned Kanda Inlet in almost a
freshwater basin. 1 would remind that mussel marine culture Killed the whole bottom population
of Nikolskaya Inlet only during 2-3 years (Chivilev, Minichev, 1993), and it took 15 years to
recover the biotope (lvanov et. al., 2013). It cannot be otherwise in the basin with complicated
water exchange. The case is slightly better in the head-pond part of Chupa Inlet. During our
work in autumn 1974 the bottom on the opposite side of the Fish factory densely was strewed
with woodchips and tree barks, and the Arctic fauna was extremely inhibited. Now this timber-
based material has been decomposed and overlapped by young deposits, but cold-water
community has not yet recovered and in main indices is considerably inferior to those in Kolvitsa
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and Palkina inlets as well as in the Basin (data of the Biostation of the White Sea, Zoological
Institute RAS).

The White Sea scoop inlets are the unigue monuments of nature. Their economic significance is
not great, but its scientific significance is rather high. At present only Palkina Inlet and Babye
Sea are under protection as it is a part of the Kandalaksha Reserve. Meanwhile, it would be
desirable to give the SPNT status to other similar basins. Unfortunately, modern bureaucratic
apparatus makes such kind of arrangements extremely reluctantly. Following the nature
protective measures during engineering works in marine basins or aquaculture installation is not
practically stipulated in our country; criteria put forth to places, where such kind of events are
planned, are not developed. Due to this Chupa, Lov, Pilskaya and Padan scoop inlets are
suggested as basins suitable for organization of nurse fish farms (Zelenkov, 1996). The last two
inlets do not have Arctic fauna, but their scoop character and complicated because of this water
exchange, which contributes to the accumulation of pollutants, absolutely exclude them from
basins suitable for any economic activities related to the violation of hydrological and
hydrodynamic regimes. Meanwhile, this suggestion is supported even by academic specialists
(Khalaman, Sukhotin, 2012), though they should understand that it commits a gross violation of
elementary rules of nature protection. As regards Chupa Inlet, the largest of the discussed basins,
there are some places, where aquaculture development is acceptable but only after relevant
hydrological and hydrobiological expertises.

Our pragmatic time demands an answer to the question: which practical activity is possible in the
basin of the scoop inlets? The answer is quite easy: they could be used for organizing ecological
and nature-protective excursions, for recreation activities and amateur fishing, certainly under
the control of relevant specialists and instructors. The so called wild tourism is completely
undesirable on the shores of the White Sea, because both coastal ground and marine biotopes of
the White Sea are extremely vulnerable and recover very slowly, if this recovery is realizable in
principle that happens not always. Our natural heritage deserves to be preserved.

Boanbie 00bexThl CO10BEIKOr0 apxXuIeiara: NpupoAHble  HCTOPHYECKHE
0COOCHHOCTH, OLICHKA 3CTETHYECKOI NPUBJICKATEIbHOCTH

Pyoanesa Auna Cepeeesna, macucmpanm,  Cegepuwiti (Apxmuueckuil) edepanvhulil
yuugepcumem umenu M.B.Jlomonocosa, 2.Apxaneenvck. rudalyova0d4anna@yandex.ru

Xeocmosa Anna Bukmoposua, kauo. eeoepag. Hayk, Cesepnoiii  (Apxmuueckuii)
gedepanvuoiii ynusepcumem umenu M.B.Jlomonocosa, 2. Apxaneensbck.

[ToBepxHocTHBIE BOABI COJIOBEIIKOTO apXHIeara mpeacTaBIeHbl MHOTOYUCICHHBIMH 03€paMH U
0onoTamMu, a TakKe HEMHOTOYMCIEHHBIMH pyubsiMu. HacuurtbiBaercs Oonee 600 o3ep,
3a03epeHHOCTh cocTaBisieT 12 %. Ozepa pa3HOOOpa3HbI MO MPOMCXOXKACHUIO O3EPHBIX
KOTJIOBHH, OYEpPTaHHUIO, IUIOUIATM BOJAHON MOBEPXHOCTH, INIyOMHE, penbedy AHA, LBETY BOMBI,
ocobeHHOCTsIM OMOTHI. O3epa pacronararoTcs Ha pa3HbIX BBICOTHBIX YPOBHSIX. 3a JIUTEIbHYIO
uctoputo ocBocHUss COJIOBKOB OBUIO CO3JaHO OOJIBIIOEC KOJMYECTBO OCYIIUTEIbHBIX (IIs
OCYIICHUS JIyTOB M OOJIOT) M MEXKO3EpHBIX (ITUTHEBBIX, CIUIABHBIX M CYIOXOIHBIX) KaHAJIOB.
O3epHO-KaHAJIbHBIE CUCTEMBI SIBISIOTCA OJHHUMM M3 HamOojee IOCeIaeMbIX TYpUCTaMH
o0bekToB ComnoBenkoro apxumnenara. Typuctckuii mapumpyr «O3epHO-KaHalbHas CHCTEMa»
oOnajjaeT BBICOKOM 3CTETUYECKOW MpPUBIEKATENbHOCTRIO. Jls1 ee OIEHKH HCII0JIb30BAINCh
CTPYKTYPHO-(DM3MOHOMUYECKUI METO/1 U aHKETUPOBAHHUE TYPUCTOB.

CoJtoBenIKHii apXurnenar pacrnojoXeH B ceBepHoil yactu OHexckoil ryos! bemnoro mops B 165 km
K rory ot CeBepHoro noJisipHoro kpyra. C 3amazna oTAeneH OT MaTepuka IpOJIMBOM 3amajaHas
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