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(0 nmepBoM YIIOMUHAHUH Kaﬂuanakmn B INCbMEHHBIX HCTOYHHKAX

T'ennaouit Huxonaesuu Anexcanopos - kpaegeo,
akcnepm Konvckozo Lenmpa Oxpanwl Juxou Ipupoost, helmial@gmail.com
Cepeeni Anexcanoposuy Huxonos, kanouoam ucmopuyeckux Hayx,
Mypmanckuii apkmuueckuii 20Cy0apcmeerHblil YHUGEpCUumen

B HayuHoli M Hay4HO-momyJsipHOM Jsureparype XX B. Ha3plBaIMCh pa3HbIC JaThbl
ocHoBanusa Kanpanakmu. Tak, B mepBoil mNoJoBHHE Beka OBUTM MPEACTaBICHUS O
BO3HUKHOBeHMH ceneHus yxe B X| wimm pgaxe B 1X BB. ! Tem me MEHeE, NOJKPEIUICHUN B
MCTOYHMKAX 3TU CYXJCHUs He umenu u Omaromaps U. @. YmakoBy ObUIM apryMEHTHPOBAHHO
OTBEPrHYTHI 2

B xonne XX B. B KauecTBe JaThl MEpBOro yrnoMuHaHus KaHnanakiiym cTano akTUBHO
paccmatpuBathest coobuienne Coduiickoit u PocroBckoit neronuceit 1526 rosa, nmoectByroliee
0 «mOMOpIaX W JIOIUITHAX ¢ Mops-okusHa u3 Kanpmamakmickoit ryObl ¢ ycTh HuBBI-pexu»,
MpUIIEIIIUX K Benukomy KHs3to Bacuuro Il ¢ mpocs0oit 00 aHTUMHHCE U CBSIIIIEHHUKAX IS
OCBSIIIEHUSI TOCTPOEHHOTO B UX CEJICHUM Xpama. B TOT ke roJi HOBTOPOJCKUM apXUEIUCKOIIOM
MaxkaprieM CBSIIICHHHKM OBLTH TOCJTAHBI, U «EXaBIW CBSIIATu LEepkoBb PoxaectBa MoanHa
TpeTeds ¥ MHOTHX JIOIUISH KpecTuma» °. ITocie 5Toro cobsrrus, HaunHas ¢ 1540-x — 1550-x
rT., cenenre Kanpanakina u ero oburarenu (KaHIaJakKIIaHE) Y)KE PEryJSIPHO YIIOMHHAIOTCS B
HUCTOPUYECKUX XPOHUKAX. 4

Opnako B 1998 1. B cOopHuKe «BcrnomoraTenbHble HCTOPHUECKUE TUCIUILIUHEBIY ObLIN
OmyOJNMKOBaHbI JOKYMEHTHI, Jarollue Oojiee paHHIOW [aTy ynomuHaHus Kaxpanakiny,
BHOCSIIME TaKXKe SICHOCTh B BOIpPOC 00 €€ OCHOBHBIX oOutarensx Ha Hadaino XVI Beka. OT10
rpamothl 1517 1. Benmukoro kHs3st Bacumus |l cOoprmkam nonckoi nanu. JJOKyMeHTHI ObUIH
oOHapyxeHbI B apxuBax Konenrarena u Tpomcé.

B nHCTpyKIMHK JaHBIIMKAM YIOMHMHAETCS psiji TOIOHUMOB, CBsA3aHHBIX ¢ Kannanakmiei —
Kanpanaxurcknii oroct, Kanmanaxira, Kagnanakmckuit py6ex. ° 13 HCTOYHHKOB CIIELyET, UTO
B Kannanakmie cobupanachk gaHp ¢ MecTHOro HaceneHus. Croja e Ui OTHpaBKU B MOCKBY
CBO3WJIACh JJaHb, COOpaHHas ¢ APYrMX CaaMCKHUX MoroctoB. Kanpamakia paccMaTpuBaeTcsl Kak
pyOex, rpaHMIa, OTAEIAIONIAs TEPPUTOPHUI0 CAAMCKHX IMOTOCTOB OT OCHOBHOM TEPPUTOPHUH
Pycckoro rocynapcrsa Hauana XVI B.

PaccmarpuBaeMble JOKYMEHTHI NMPUBOIAT K clenyromemy BbiBogy. B nawane XVI B.
CyLIECTBOBAJIO nocesieHne Kannanaknickuil moroct, HacejaeHue KOTOpOro, Mo BCe BUAUMOCTH,
ObUIO B OCHOBHOM CaaMCKHMM. DTOT BBIBOJI COOTHOCHUTCS C JaHHBIMH JIETOIMCHOTO pacckasza 1526
I. 0 Ipoch0e KIOMOPIIEB U JIOIUISIH», MPOKUBABIIUX Ha obepexbe Kannanakiickoii ryosl, AaTh

' ABen-Asenckuit B. Kanjanakua (Ucropuko-skonomudeckuii ation) // Kapeno-Mypmanckuii kpait. — Nel0-11. —
1928. — C.28; T'eorpadmueckuii cnoBaps Konbckoro noxyocrposa. — JI., 1939. — T.I. — C.38; Ky3pmun I'.T"., Pazun
E.®. Kannanakma. — Mypmanck, 1968. — C.19.

2 Vmakos W.®.Crapunnas Kanpanaxma // Komcomonen 3amomsapes. — 11 mosbps. — 1991; On xe. W36panusie
npounsseaenus. — Mypmanck, 1998. — T.3. — C.33.

¥ Codpuitckuii BpeMEHHHK, M pycckast 1eTomuch ¢ 862 mo 1534 rox. Yacts Bropast, ¢ 1425 no 1534 rox. M.: Tu.
Cemena CenuBanoBckoro, 1821. (M3nan ITaBex Crpoes). — C. 359; Ucropust rocymapera Poccuiickoro, counHenue
H. M. Kapamsuna. M3manne msaToe B TpexX KHHUrax, 3aKIIOYalOMMX B ce0Oe JBEHAIATh TOMOB, C IIOJNHBIM
NPUMEYaHUEM, YKpaIIeHHOE TIOPTPETOM aBTOpa, IpaBUpOBaHHEIM Ha ctanu B Jlonnone. M3manune WM. Ditnepnunra.
Kuwra Il (tomsr V, VI, VII u VIII). Hpumeu. k VIl Tomy Hcropuu rocymapcrsa Poccuiickoro. CII6.: Tui.
3. Ilpama, 1842. - C. 57.

4 Kopernkuit B.1. Conosenknit erormcert koura XVI B. // Jleronncn u xpornnku. — 1980 1. — M.,1981. — C.235.

> Bosrpun B.E., Hlackonsckuit W.I1., Hlpanep T.A. I'pamorts! Benukoro kus3s1 Bacunus |1 coopmmkam nann B

Jlorickot#i 3emite // Beriomorarenbhsle neropuueckue quctutuiinael. — T. XXV, — CI16.,1998. — Nel. — C.131-132;
Ne2. - C.134-135.



CBSIIEHHUKAa W aHTUMHHC s uepkBu Moanna Ilpeareun. Takum oOpa3oMm, BKIIOYEHHE
Kanpanakuickoro morocra B JAHHUYECKYIO 3aBUCUMOCTb OT MOCKBBI CONPOBOXKJIANIOCH
XPUCTHAHU3ALUEH U CTPOUTEIIBCTBOM XpaMa.

PaccmaTtpuBaemble UCTOYHUKHA MOTYT CIYXUTh OCHOBAHHUEM ISl TOTO, YTOOBI MPU3HATH
1517 r. mocroBepHOU aartoii mepBoro ynomuHaHus Kanmanmakmm (Kanmangakiickoro morocra) B
MUCbMEHHBIX MCTOYHHKAX KaK CEJICHUs, HacelleHWe KOTOPOTO B TO BpeMs ObUIO B OCHOBHOM
caamckuM. C pa3BUTHEM XPHCTUAHU3AIMH M TPUTOKOM PYCCKUX KOJIIOHHUCTOB Ha MOOEPEkKbe
benoro mopss Mensuics sTHMuYeckuil coctaB Kanpamakiiu, cTaBmIeil BCKOpE CEIEHUEM C
Peo0IaJaoNINM ITOMOPCKUM HACEIICHHUEM.

About first mention of Kandalaksha in archives and manuscripts

Gennady Alexandrov Local history expert,
Kola Wild Life Protection center expert, helmial@gmail.com
Sergey Nikonov, Ph.D. (History), Assoc. Prof. of the Department of History and Law
of Murmansk Arctic State University

In academic and popular-science literature of the XX century there were different dates of
the foundation of Kandalaksha. For example in the first half of the century there was an idea of
the origination of a settlement in the XI or even in the IX century. Nevertheless, there was no
confirmation of this estimation in written sources. Thanks to I.F.Ushakov, these claims were
overridden in a well-argued manner.

In the end of the XX century the reference in Sofia and Rostov chronicles in 1526 was
most actively considered to be the first mention of Kandalaksha. It says that there were “the
Pomorians and the Lapps from the seaside, from Kandalaksha Bay on the mouth of the Neva-
river” («momopusl U JOIUITHE ¢ MOpsi-okusiHa n3 Kanpanakuickoi ry0Obl ¢ ycth HuBBI-pekm»),
who came to grand prince Vasily I11 asking for antimension and priests to dedicate a church that
had been built in their settlement. The same year the priests were sent by the archbishop of
Novgorod Makariy, and “while going have dedicated the church to the Navity of John the
Precursor and have baptized many Lapps” («exaBmu cBsimaiu 1iepkoBb PoxxnectBa MoanHa
[Mpenreun n MHOTHX JIOTUISAH Kpectuiay). After that event, beginning from the 40s and the 50s
of the XVI century, the settlement Kandalaksha and its inhabitants have been regularly
mentioned in annals.

Yet in 1998 in a collected book called “Supportive historical disciplines” some documents
were published that gave an earlier mention of Kandalaksha and, what is more, provided clarity
about its inhabitants of the beginning of the XVI century. These were missive letters dated by the
year 1517 from great prince Vasily Il to collectors of tribute from the Lapps. The documents
were found in the archives of Copenhagen and Tromso.

The instruction to the collectors gives a range of toponyms, connected to Kandalaksha, —
Kandalaksha pogost (region), Kandalaksha, Kandalaksha border. The sources say that the tribute
was collected from the people of Kandalaksha. What is more, it was the place where the tribute
collected from other Sami settlements was brought to before being sent to Moscow. Kandalaksha
was considered a border, a frontier between the main territories of Russia of the beginning of the
XVI century and the Sami territories.

The reviewed documents lead to the following conclusion. At the beginning of the XVI
century there was a settlement called Kandalaksha pogost, the population of which was,
apparently, mainly Sami. This conclusion correlates with the data of the annals narrative of 1526
about the request from “the Pomorians and the Lapps”, who inhabited the coasts of Kandalaksha
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Bay, for a priest and antimension for a church of John the Precursor. Therefore, the connection
of the Kandalaksha region to the tribute dependence from Moscow came along with
christianization and construction of a church.

The reviewed sources can also be an argument for acknowledging the year of 1517 as an
authoritative date of the first mention of Kandalaksha (as Kandalaksha pogost) in written sources
as a settlement with its population mainly Sami. The ethnic set of Kandalaksha has been
changing along with the development of christianization and afflux of Russian colonists to the
coast of the White Sea, and soon the population of the settlement has become mainly Pomorian.

Baunsinue cagkoBoil aKBaKyJbTYPbl JI0COCEBBIX HA IKOJIOTHIO

N IMKHE NOMYJAIUU aTIAHTHYECCKOI'0 JIOCOCH

Anexceti Baoumosuy I'onenxesuu, bapeny-omoenenue WWF,

2. Mypmanck, agolenkevich@wwf.ru

B noxnane naercs knaccugukanus M ONMMCaHUE OCHOBHBIX 3KOJOTMUECKUX IMpoldiieM, a
TaKXKe Yrpo3 JUKUM MOMYIALUSAM aTIAHTHYECKOTO JOCOCs, KOTOPbIE BBI3BIBAIOT CaJIKOBBIC (hEPMBI
M0 Pa3BEJCHUIO JIOCOCEBBIX. B CBSA3M C 3TUM BBIpaKeHa 00ECIIOKOCHHOCTH 110 OBOAY CYAbOBI TUKHUX
MOMYJISIUM aTJIaHTHYECKOTO0 JIococs Ha KoJIbCKOM MOJIyOCTpOBE U IPEUIOKEH Pl MEp 110 UX 3aLUTE.

ATIIAaHTHYECKHUH JIOCOCH SABISIETCS BaXKHEHITNM OOBEKTOM aKBaKylIbTYphl. 3a HocieHue 35 Jet
IIPOM3BOJICTBO CAJKOBOT'O aTJIAHTUUYECKOrO Jiococsi B CeBepHON ATIAHTUKE YBEIMYMIIOCH C D THIC.T B
1980 r. no 1,5 man.T B 2014 1., ipu 310M 0KO0J0 79% OT 0011IETO 0OBbEMA MPUXOANUTCS HA HOPBEKCKHUE
dbepmbr [1]. [poaykius BeIpalieHHOTO aTiaHTHUYeckoro jiococs B Poccun B 2013 r. cocraBumia 22,5
TBIC.T, YTO 3HAYUTEIBHO NpeBocxoauT ypoBeHb 2003-2009 rr. [2].

CanxoBasi TEXHOJIOTHS, KOTOPasi UCIIOJIb3YETCs AJIsl BbIPAILMBAHUS JIOCOCEBBIX, SIBIISIETCS CAMBIM
peHTa0eIbHBIM HHTEHCUBHBIM METOJIOM BhIpaluBaHus pel0. OJHAKO €e HEeraTuBHOE BO3JICHCTBHE HA
SKOJIOTHIO U JUKUE NOMYJALMH aTIaHTHYECKOI'O JIOCOCS BBI3BIBAET cepbe3Hble omaceHus. B CMU
pPeryasipHO TOCTYHAlOT COOOLICHHWS O MHOTOYMCIEHHBIX CIy4asX »JKOJIOTHYEeCKUX OeacTBUi
pa3IMYHOTIO YPOBHS, CBSI3aHHBIX C JIEATENBHOCTBIO JIOcOCeBBIX epM Hopseruu, a coBceM HelaBHO,
aerom 2015 r, u B Poccunm na Koznbckom mnomyoctpoBe mpousonuio mepsoe YII, mociencrsus
KOTOPOTO HE YTHUXAIOT 0 CUX HOop. B pe3ynbrare rpyObix HapymeHHi HOpMAaTUBOB B caakax OO0
«Pycckoe Mope — akBakyJabTypa» Hadajoch 3a0ojeBaHME, KOTOPOE NPUBEIO K MAaccoBOi rubenu
nococst. OpraHuzanusi He CMOIJIa YTMIM3UPOBaTh COTHM TOHH MEPTBOHM pBIOBI M IpoM3BENa ee
HECaHKI[MOHHPOBAHHbIC 3aXOPOHEHHMSI, YeM HAHECNa CepPbe3HbIN yiepO okpyxkaromei cpeae[3].

DKOJIOTUYECKUE YIpO3bl M HEraTMBHOE BO3JECHCTBHE CaJKOBOM aKBaKYJIbTYpPbI JIOCOCEBBIX
XOPOIIO MU3YYEHBI M JIETAILHO OMMCAHBI B HAyYHOH nuTepatype [4-10]:

1. Opranuueckoe 3arpsi3HeHUE (IKCKPEMEHTHI PbIO U OCTATKH KOpMa).

2. XuMHU4YeCKoe 3arpsi3HeHue (Iperaparthl, MPEMATCTBYIOIINE OOPACTaHUIO BOJOPOCISAMH
CeTKH CaJIKOB; MOIOIINE aHTUOAKTEPUAIbHBIE W YHUCTSIINUE CPEJCTBA; AaHTUOUOTHKHU H
MPOTHBOIIAPA3UTAPHBIC MTPETAPATHI).

3. IlobOeru U3 caakos.

4. T'eHeTHYeCKOE 3arpsi3HEHUE U JETPaaalus TUKAX MOy,

5. Pacnpoctpanenue HHPEKITMOHHBIX OOJIE3HEH U MTapa3uTOB.

Kpome 3Tux oCHOBHBIX (PAKTOPOB, MOKHO OTMETHUTh U APYrHE HETATUBHBIC ACMEKThI CaJKOBOMH
aKBaKyJbTYpBl: TMPOCTPAHCTBEHHAs] KOHKYPEHIMs, KOH(MIUKTHI ¢ MECTHBIMH XHIIHUKAMH,
UCIIOJIb30BaHUE BOHBIX OMOJIOTHYECKUX PECYPCOB B KauecTBe Kopma [4].
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1. Opranuveckoe 3arps3HeHue (9BTpodukarms). CambIM 3HAYUTEIBHBIM 3KOJOTHYECKHM
3arpsI3HEHUEM IIPU DPA3BEICHUU aTIAHTUYECKOTO JIOCOCA B CaJKaX SABJICTCS 3arpsi3HCHHUE BOJbI
OpPraHMYECKMMH BELIECTBAMHU. 3TO HECHEICHHbI KOpM M ¢ekanuu. YacTb 3TOM OpraHuku
OTKJIaJpIBACTCA Ha OHO IOJ CAJKaMH, a 4YacThb PA3HOCUTCS HA THICSYM METPOB. DTU OTJIIOKEHUS
OPUBOAAT K AKTUBHOMY pOCTY OaKTEpHUalbHOTO Mara Ha JHE M  BO3HHUKHOBEHHUIO CIIOS BOJIBI,
JUIIEHHON Kucnopona. M, HakoHer, OOJbIlIe MOJOBUHBI BHECEHHONH OPraHUKUW MUHEPATH3YeTCs H
BBOAMTCS B OMOJIOTHYECKUI KPYrOBOPOT B Buje hocdhaToB 1 aMMOHUSA. ITO MPUBOAMT K YBETUUCHUIO
pocTa HUTYATBHIX BOJOPOCIEH, CYIIECTBEHHBIM M3MEHEHUSM B OCHTOCHBIX 3KOCHCTEMaX M CHUKECHUIO
YPOBHS KHCJIOPOJA IO CJI0EM HUTYATBIX BOJOPOCIIEH.

2. Xumnueckoe 3arpssHenue. [Ipoune BpeaHble 3KOIOTHYECKHE BO3CHCTBUS BOSHUKAIOT U3-32
XMMUKATOB, UCIIOJIb3YEMBIX HA PA3JIUYHBIX dTalax POU3BOJCTBA:

* [Ipenaparkl, MPEMATCTBYIOMKE 00PACTAaHUIO BOJAOPOCISIMU CETKU CaJIKOB,;
* MOIOIIME aHTUOAKTEPHATIbHBIC M YHCTALINE CPEACTBA;
* pa3jaMyHble aHTUOMOTHKH U aHTUIIAPAa3UTaPHBIC BEIIECTBA.

XUMHUYECKUE BEIECTBA UCTIOJIB3YIOTCS Ui OOphObI ¢ OONE3HIMHU, BHI3BIBAEMBIMH OaKTEpUSIMH,
IUIECHEBBIMU TpubaMu U napaszutamu. [[is GopbsObl ¢ T0COCEBOI BOLIBIO MPUMEHSIOTCS MECTHIIMIbI,
KOTOpbIE T'YOUTENbHBI A PaKOOOPa3HBIX M JAPYruX OECHO3BOHOYHBIX €CTECTBEHHBIX OMOLIEHO30B.
Canxu Takke 00pabaThIBalOTCS albIUIUAAMH, BBLACSIOIIMMU OKCHUJ] MEJIH, U3-3a YEro CoAep KaHue
MeIY B JOHHBIX OTJIOKECHUAX BOMU3U (pepM MOXKET yBEIUYUTHCA. BoJblIoe KOJMUecTBO XMMHUKATOB U
AHTUOMOTUKOB M MX HEOPEKHOE HCIOJIb30BAaHUS YPE3BBIYAHO ONMAcHO, OCOOCHHO KOrjaa pasMep
OPEANPUATHS, Pa3BOIAIIEIO prI0y B cajkax, JOCTATOYHO BEJIMK B MaciiTtabax JaHHOTO BojoeMa U
CPaBHUTEIILHO C YCIOBHIMH BOJI00OMEHA.

3. Tloberm u3 camgkoB. C 1990-x rogoB KOJMYECTBO AaTIAHTHUYECKOIO JIOCOCS B CaaKax
3HAYUTEIBHO IMPEBBINIACT YHCIEHHOCTh €ro JUKUX copoauuei [5]. XoTs U3 caakoB MO pa3iudHbIM
INPUYMHAM YXOJTUT OTHOCUTENBHO HEOONBLION MPOIEHT JOCOCSH, YHMCICHHOCTh COEXaBIIUX pBIO
3HAYUTENbHA IO CPAaBHEHHMIO C YHCIEHHOCTBIO JIOCOCS €CTeCTBEHHbIX mnomyssiuuidi. B Hopserum
Aexnapupyemsiii yxon ococeit u3 caakos B 2000-2011 rr. BapbupoBaji Ha ypOBHE B HECKOJIBKO COTEH
ThICSY ocoOeil exerogHo [6]. OmHako peanbHBIN €XKEroAHBI YPOBEHb YXOJOB OBbLI OIIGHEH B
HECKOJIbKO MWJITHOHOB ocoOeil [7]. COexaBmive W3 CaJKOB JIOCOCH MOTYT PacHpOCTPaHHUTHCS Ha
OOIIMPHOI MOPCKOW aKBaTOPUU MU 3aXOJUTh B PEKH, YTO NMPHUBOIUT K CEPHE3HOMY 3KOJIOTHUYECKOMY U
TeHETUYECKOMY BIIMSHHIO HAa €CTECTBEHHbIE MOIMYJISALUH aTJIaHTHUYECKOTO JIOCOCH.

4. I'enernueckoe 3arps3HeHue. [ eHeTnyeckoe BIMSHUE HA JMKOIO JIOCOCS cOeXaBIIUX C GepM
ppIO OBLIO BCECTOPOHHE M3YYE€HO W B HACTOSINEE BpeMsl CUMTAETCsl Cepbe3HOil yrpo3oil s
TEHETUYECKOM  LIEJIOCTHOCTM  €CTECTBEHHBIX  HOMyJAUud.  YHMCTOKPOBHBIE,  €CTECTBEHHO
HBOJIIOLIMOHUPOBABIIME BHJbl, OOHUTAIOUIME B ONPEICICHHOM pETHOHE C  OIpenelEHHBIMU
JKOJIOTMUECKMMH YCJIOBHUSIMHM, MOTYT MCUE3HYThb B PE3yJbTaTe TI'€HETHUECKOTO 3arps3HEHUs —
HEKOHTPOJIMPYEeMOW TMOpUAN3AMK, UHTPOTPECCUU M 3aMEIICHUS MECTHBIX T'€HOTHUIIOB YY)KHMH, HE
IPUTOAHBIMHU B JAaHHOM MECTHOCTU. ECTECTBEHHO HBOJIIOLMOHUPOBABIIME MOMYJIALHUA MOTYT
HCYE3HYTh B PE3YJIbTATE T€HETUYECKOTO 3arpsI3HEHUS U 3aMEIICHUS] MECTHBIX T€HOTHUIIOB Yy)KUMHU, HE
NPUTOJHBIME B AaHHOW MecTtHOcTH [8]. IlpucyTrcTBHME MCKYCCTBEHHO BBIPAIICHHBIX OCOOCH TakKe
CHIKaeT 3(QQPEeKTUBHBIA pasMep MNOMyIsluU. TakuM o0pa3oM, HAMOJHEHHE AUKUX MOMyJIALUi
cOeXaBIIUM M3 CAJAKOB JIOCOCEM MOXET ObITh ropa3no Oouiblield Yrpo3od, ueM 3TO OOBIYHO
IIPEJICTaBIISIETCA.

5. Pacnipoctpanenune nHpekunoHHbIX Oosie3Helt 1 napasutoB. Uudekuuu. 3a msate aet ¢ 2007 mo
2012 rr. B akBakynbType HopBerum exeromHo ortmeuanoch or 473 mo 509 cimywyaeB BCHbIIIEK
uHpeKUnOHHBIX 3a0oneBannid [9]. CoOexaBmmii ¢ ¢epM WHPUIUPOBAHHBIA JIOCOCH MOXKET
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pacnpoCTpaHUThCS Ha OOJIBIIONW aKBaTOPHM, 3aXOJUTh B PEKM W B3aUMOJCHCTBOBATH C IHKHUM
J0COCEM, PACHpOCTpaHssl TMAaTOrCHbl U3 MOPCKHX CAIKOB B JMKHE IMOIYJISIUHU, KaK B MOpE, TaK U B
pekax. YuuTbIBast MacITaldbl yXo1a JIOCOCS ¢ MOPCKUX (hepM M KOJIMYECTBO BCIBIIIEK MH(EKIIMOHHBIX
3a0oJieBaHMl, COSKABIIUE JIOCOCH TPEICTABISIFOT MOIIHBIA BEKTOP PacHpOCTPaHEHUs MATOTCHOB B
€CTECTBEHHOH Cpe/ie U B JUKHX MOy siuusx jgococs [10].

Ilapasutel. ['MpogakTHie3 JIOCOCEBBIX SBISAETCA PE3YJAbTATOM XO3AWCTBEHHOM ICATEIBHOCTH
YyeJoBeKa M BO3HUKAeT MpU 3apakeHWu pbi0 mapasutrom Gyrodactylus salaris, mpunamnexammm x
wiockuM uepBsiM. K mpumepy, momynsinust cemru p. Kepers B Pecnybnuke Kapenus 3HauntenbHO
[IOCTpajajia OT TMPOJAKTUIIE3a, BBI3BAHHOIO MHTPOIYKLUENH 3TOT0 omnacHoro napasura. B Hopseruun
MOTEPH PHIOOJIOBCTBA OT PACIPOCTPAHEHUS Napa3uTa MPHUBEIN K CHHKEHUIO OOIIEro BBUIOBA JUKOTO
nococst Ha 45%.

Mopckas Bomib (Lepeophtheirus salmonis) — Bua BecJIOHOTHMX PayKOB, MOCENISCTCS HA KOXKE U
*abpax Jiococell W MUTAeTCs MOKpoBamu Tena. JlococeBas BOIIb SBISCTCS OJHHUM U3 CaMbIX
pacrpocTpaHEeHHBIX MApa3’UTOB B CAJKOBBIX XO3SHCTBaX M OCOOCHHO OMacHa JUIsl MEJKHX PbIO.
KynbTUBUpYEMBIil JIOCOCH XKHBET B OUYCHb OTPAHUYEHHOM IPOCTPAHCTBE, YTO OJATONMPHSITCTBYET
Pa3sMHOXCHHIO Tapa3suTOB. B CBsi3u ¢ TeM, 4YTO OOJBIIMHCTBO (epM pacrojaracTcs Ha IyTsIX
MUTpAIMid JTUKUX JIOCOCEH, MapasuThl MOTYT PACHpPOCTPAHSATHCA Ha JUKYIO pbIOy B IEpPHOJ, KOT/a
MOJIOJIb aTJIAHTUYECKOTO JIOCOCS CKAThIBACTCS B OKeaH [2, 4].

WTak, onycaHHbIE BBILIE YTPO3bl OKA3bIBAIOT HETaTUBHOE BO3JEHCTBHE Ha SKOJIOTHIO (BOPAOB
HopBerun u aukue NOMyJSIUM aTIAHTUYECKOTO Jococs. Pa3BUTHE MPOMBIIUIEHHON aKBaKyJIbTYpPbI
aTJIAHTUYECKOro Jococs B MypMmaHCKOH 007acTH, TJe COXPaHUJIMCh €CTECTBEHHBIC MOIMYJSIUU
aTJIAHTUYECKOTO JIOCOCS, MOXKET HETaTUBHO CKa3aThCsl HA COCTOSIHUU 3aI1acoOB U YHCICHHOCTH JUKOTO
Jococst B pekax peruoHa. Jto mpotuBopeuut Cratbe 3 P33 No 148 «OO6 axBakynapType...» OT
02.07.2013 r., rae 3akpemjeH NpPUHIMI, COTJAaCHO KOTOPOMY aKBaKyJbTypa  OCYIIECTBISETCS
crioco0amu, He JOMYCKAOIMMHI HaHECeHHUs yiiepOa OKpyKaromel cpeie U BOJHBIM OHOJIOTHYECKUM
pecypcaMm, a TakXe CTaBUT IIOJI COMHEHHE LEeJNecOO0pa3HOCTh  PELICHHUs MpPOJO0BOJBCTBEHHOM
porpaMMbl M MPOTPaMMBI IO UMIIOpTo3amMerieHuto PO nanueiM ciocoboM. Ha ojHO# varie BecoB —
COMHHUTEJILHOTO KauyecTBa, HO JEIMKAaTeCHass M BBICOKOpEHTaOelbHas MPOAYKIMS, Ha APYyroh —
COXPAaHHOCTh JKOJIOTUM TNPHUOPEKHBIX PaiOHOB  HAIIMX CEBEPHBIX MOpEH M AMKHUX MOMyJIsALUi
aTJIAHTUYECKOT'O JIOCOCS, YUCIEHHOCTh KOTOPBIX 32 MOCJIETHHE ['Obl CTPEMHUTEIBHO COKPALIAETCS.

B cBs3u ¢ sTtum HCOGXOI[I/IMO B KpaT‘-IaﬁI].IHe CPOKHM NPHUHATH BCC BO3MOXHBIC MCPBI II0
CHIDKEHMIO HETaTHUBHOI'O BO3ACHCTBUS YK€ CYHICCTBYIOIIUX U TNNIAHUPYEMBIX CaAKOBBIX (I)CpM:

1. Ha ocnose cornamenuii u unctpykuuit HACKO pa3paboTtaTh psii HOpMaTHUBHBIX JOKYMEHTOB,
PErIaMEeHTUPYIOLINX AeITEIbHOCTh PHIOOBOIHBIX MPEITPUATHH.

2. Pazpaborarb  KpuTE€pUHM  OLIEHKM TAaKOrO BO3AEHCTBUS U TIOCTOSHHBIH MOHUTOPHUHT
JEeSITeIbHOCTH XO3SUCTB aKBAKYJIbTYpPhl M MX BIUSHUS Ha Cpely OOMTAaHUS BOIHBIX OMOJOTHMYECKUX
peCypCoB.

3. OO6ecrnednTh NPO3PAYHOCTh U HE3ABUCUMBIM KOHTPOJIb IEATELHOCTH CaJKOBBIX X03SHUCTB.

JUis  CHWKEHHsT BO3JCHCTBHUS CaJKOBOM AKBAaKYJIbTYyphl Ha 3KOJOTHIO MBI PEKOMEHIYEM

BOCIIOJIB30BaThCsl  YCIAYyraMH JKOJIOTHUECKO# ceptudukanmu no crangapram ASC  (Aquaculture
Stewardship Council) [4].
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In the report classification and description of the principal environmental problems and
threats to wild populations of the Atlantic salmon caused by salmon farms are presented. Concern
about the future of wild populations of the Atlantic salmon of the Kola Peninsula is substantiated and a
set of measures for their protection is proposed.

Atlantic Salmon is the most important species of aquaculture. In the last 35 years
production of cage Atlantic Salmon increased from 5000 tons in 1980 to 1500 000 tons in 2014,
Norwegian share of the total amount being 79% [1]. In Russia the production of cage salmon is 22 500
tons, which is much more than was in 2003-20009. [2]

Cage fishery that is used for salmon breeding is the most cost-effective method of fishery.
But it has strong negative impact on the wild populations of the Atlantic salmon and generally on the
environment. Mass media regularly informs of various cases of environmental disasters caused by
Norwegian salmon farms, and in 2015 the first accident on a big scale happened in Russia, in Kola
peninsula. Serious violation of technology by the fishery company “Russkoe more — akvakultura”
resulted in mass extermination of salmon. The company could not find the way to utilize hundreds of
tons of dead fish and illegally dumped it, which caused serious harm to the environment [3].

Environmental threats and negative impact of salmon cage fishery are well known and
described in detail in scientific literature [4-10]:

Organic pollution (excretion and fodder remains).

Chemical pollution (chemicals used to clean cages, antibiotics and vermicides).
Fishes escaping from the cages.

Genetic pollution and degradation of the wild populations.

Spreading of the infectious diseases and pests.

ISAEIE A

Besides these there are other negative factors of cage fishery: spatial competition, conflicts
with local predators, feeding on marine bio resources [4].

1. Organic pollution (eutrophication). The most significant negative factor of cage fishery is
pollution of the water by organic materials — excretions and uneaten fodder. A part of this organic
material is deposited on the sea bottom under the cages and part of it spreads over thousand miles.
These deposits result in the active grow of bacterial tuft on the bottom and increasing layer of water
without oxygen. More than half of the organic material mineralize and enters bio circulation in the
form of phosphates and ammonium. This leads to active growth of filamentous alga, significant
changes in benthos ecosystems and reduced concentration of oxygen under the layer of filamentous
alga.

2. Chemical pollution. Other negative impacts are accounted by chemicals used for various purposes:
« chemicals that prevent overgrowing of the cages by the seaweeds;

» chemicals used to clean cages;



« various antibiotics and vermicides.

Chemicals are used to fight diseases caused by bacteria, mold fungi and parasites.
Pesticides used to fight salmon louse are harmful for shellfish and other invertebrates of natural biotic
communities. Algaecides are used to clean cages, resulting in higher than normal concentration of
copper oxide in bottom deposits. Excess amount of antibiotics and chemicals and their careless
application is very dangerous, especially if the scale of fishery is big compared to the scale of the
water body it is situated in and water retention period is relatively long.

3. Escapes from the cages. Starting from the 1990-s the amount of salmon in cages exceeds wild
salmon population [5]. While only small percentage of fishes escape from the cages in absolute
numbers this amount is significant compared to the amount of wild salmon. In Norway the reported
amount of escapes in 2000-2011 varied around several hundreds of thousands annually [6]. Rut real
numbers are estimated to be several millions fishes annually [7]. The escaped fishes can distribute
around vast sea area and enter rivers, which results in significant genetic and environmental impact on
wild population of the Atlantic salmon.

4. Genetic pollution. Genetic influence of the escaped farm salmon was studied in detail and now is
considered to be an urgent threat for genetic integrity of wild salmon population. Genuine species that
are the result of natural evolution in certain place with certain environmental conditions can disappear
because of genetic pollution — uncontrolled hybridization, introgression and displacement of the local
genotypes by alien ones, not suitable for the certain locality [8]. Presence of artificially bred fish also
reduces the effective population size. So adding artificial salmon to the wild populations can be much
more grave threat than it is generally considered.

5. Distribution of infectious diseases and parasites._Infections. For the 5 years between 2007 and
2012 the reported number of infectious outbreaks in Norwegian fisheries was between 473 and 509
[9]. The infected fishes can escape cages and enter rivers, bringing the infection to wild salmon
populations both in the sea and in the rivers. Taking into the account the scale of the problem, that is,
number of escaped fish and number of infectious outbreaks, this situation is a significant factor of
distribution of pathogens to the natural environment and wild salmon populations [10].

Parasites. Gyrodactylosis of salmon is to a major degree a result of negative impact of industry on the
environment. It follows the invasion of a parasite Gyrodactylus salaris, a species of flat worms. For
example the wild salmon population of Keret river in Karelia has suffered significantly from
gyrodactylosis caused by introduction of this dangerous parasite. In Norway, distribution of this
parasite resulted in 45% decrease in the catch of wild salmon.

Salmon louse (Lepeophtheirus salmonis) is a species of copepod that settles on skin and
in branchia of salmon and feeds on their body tissue. This louse is the most widespread parasite in
fisheries and is particularly dangerous for small fishes. The artificial salmon lives in a very constrained
environment, which also greatly contributes to propagation of the parasites. With most fisheries being
situated on migration routes of the wild salmon populations, the latter can be aslo infected with the
parasites when the young fish travel from the rivers to the sea [2, 4].

So, it is now clear the described threats have a negative impact environmental conditions
and wild salmon population in Norwegian fjords. Development of industrial salmon aquaculture in
Murmansk region where wild salmon populations still exist, can negatively affect the numbers and
quality of the wild salmon in the rivers of the region. This fails to satisfy The Article Ne3 of the
Federal Law Ne148 “Aquaculture” of 02.07.2013 that states: “The aquaculture must be
implemented with methods that do not inflict any harm on the environment and water biological
resources”. Even if the goal is as important as implementation of the Food programme, feasibility of
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this approach towards it is rather questionable. Whether profits gained from the production of this
delicious but poor quality food balance out deterioration of the environment of our seas and wild
salmon populations that has decreased dramatically in the recent years — is a question .

So it is necessary to urgently take all the possible measures to ensure minimization of the

negative impact of existing and planned fish farms:

[4].

1. To develop regulations for fisheries basing on expert instructions.

2. To develop criteria for impact assessment and carry on constant monitoring of the
fisheries and their impact of the water environment.

3. To ensure transparency and independent control of the fisheries. Environmental
certification based on standards by ASC (Aquaculture Stewardship Council) can be
recommended
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Kak B CCCP nbITaJuch c034aTh rarayby X03dicTBAa

1 Mo4Y€MYy M3 3TOro HU4ero He BbIILI0

H.A. I'opsuuro (Anexcanopa I'opsiuko).
Konvckuu sxonocuueckuii yenmp;
Accoyuayus «Mopckoe nacrnedue». alexandragor4@yandex.ru

[TpuBoAsITCS MAJOM3BECTHBIE TaHHBIE O MOTMBITKAX CO3/1aHus raraubux xo3saiicts B CCCP
B 1930-1950 rr. PaccmarpuBaroTcs NpHUYUHbI, 0 KOTOPbIM raraubu xo3siictea B CCCP Tak u He
ObUTM CO37aHbI, HECMOTPSI Ha MOJIXOSIINE MPUPOIHBIC YCIOBUS M HaydHbIE HCCIIEJOBAHMA,
MPOBE/ICHHBIE CIIEIUATBHO I UX CO3/IaHUS.

M=uorue cubimany, yro B Hopeerun u Mcianaum Ha NPOTSHKEHUM HECKOJIBKHUX
CTOJIETHI CyllecTBOBajla KyinbTypa raraubux xo3saicTB. CymectByer oHa B Mcmanguu u
ceronns. I'aru 31ech He OOSTCA YeNOBEKa U B OOJBIIOM KOJMUYECTBE THE3ISATCS PSIOM C HHM.
YesnoBeK BBINOIHAET PAJ MPOCTHIX OMOTEXHUYECKHX MEPOIPHUITUN U B pe3yibTaTe coOupaer
rarauuii myx, B OyKBaJIbHOM CMBICJIE CJIOBA BAJISIOLIMICS IO HOTaMHU.

B Hcnanauyn — eIMHCTBEHHOM CTpaHEe MUpaA, TZI€ CETOJHS CYLIECTBYET Pa3BUTOE
raraybe XO3sICTBO, €XerojHo cobupaercs okojio 2,5 - 3 TOHH raraybero myxa. CTOMMOCTb
raraubero myxa cocrasisger 1500 eBpo/kr. Takum oOpa3zom, myTeM HECIOKHOU paboThI, 3a cYeT
BO300HOBIIIEMbBIX TIPUPOIHBIX PECYPCOB, HUKOTO HE YOuBas (IyX coOMpaeTcsi U3 THe3/ia KUBOM
rary, a He OUIMIIBIBACTCS C MEPTBOM MTHIIBI), CTPaHa MOJIY4aeT JOXO/ OKOJIO 4 MUJUIMOHOB €BPO.
3aMeTuM Takke, 4YTO BECh UCIAHICKUH myXx cobupaet Bcero 350 epMepoB u 4yTO Bce HACEICHUE
ctpansl Mcnanauu cocrapinset Bcero 300 000 genoBek.

Jlnist cpaBHEHHS: Y HAac B OJJHOM Tosibko Kapenuu sxuBeT B iBa pa3a OoJjbllie Hapoay,
oko10 630 ThIC., a B MypmaHckoit 001, — okos10 760 ThIC.

Ilouemy s cpaBHuBatro HaceneHue Mcmangum c  HaceneHuem Kapenuun u
Mypmanckoit ob6nactu? IToToMy 4TO 3TH paiioHBI, Tak ke, Kak ¥ Vcnanaus, sBISIOTCS MECTOM
oOutanus raru. M BOZHUKAeT eCTECTBEHHBIN BOIIPOC: MOYEMY K€ Y HAC HUKTO HE 3aHUMAJICS U
HE 3aHMMACTCs raraybMMHM XO3SHMCTBAMM — JE€JIOM JOXOAHBIM U IIPUATHBIM BO BCEX
OTHOILICHUSX?

Ha camom gene, B CCCP npennpuHuMalivch MONBITKH CO3/1aTh rarauby X03sIHCTBA,
U NpEIIPUHUMAINCh BeCbMa HMHTEHCHBHO. HO M3BECTHO 0 HUX — naxke B camou Poccum —
ropas/io MEHbIIIE, YeM O Taraubux xo3siictBax Mcnanauu.

B 1930-60-xx rr. B Poccum mpoBoamiace macca Hay4dHBIX HCCIIEIOBaHUM,
HAIpPAaBJICHHBIX Ha pa3pabOTKy METOJIOB OpPraHM3AIMH TaraybhX XO3SMCTB, BBHIILIIO HECKOJIBKO
JECATKOB IMyONUKAlM{, TOCBAIIEHHBIX CO3JAHUI0 TaradbMX XO3SHUCTB M  COJEPIKaIINX
noAPOOHBIE U JENbHBIE MHCTPYKIIMU CHEIIUAIUCTOB M0 UX CO3AaHHIO.

OpHako camblifi TIEPBBIA OMBIT, CBs3aHHBIN ¢ TaraubuM xo3siiictBom B CCCP, Obun
MIPOBEJICH €IIIe JI0 MOSBICHUS BCEX ITUX MHCTPYKIUI. JTo npouszonwio B 1925 r. B ConoBenkom
ouocaze, cymecTBoBaBiieM BHyTpu COJIOBELIKOTO Jiarepss oco0oro HazHadeHus. IMEHHO TaM U
Torjna OBIBIIMK yuuTenb 300joruu KyOaHCKOW TMMHa3uH, a Ha TOT MOMEHT 3/K, Murpodan
WBanoBuuy HekpacoB, mocTaBuil CHayaia BOMPOC 00 OXpaHe raru W JOOWJICS OpraHu3aluu
3anoBenHuka (B pamkax CosoBerkoro arepsi!), a MOTOM Hayal OMBITHI MO OpTraHU3alHH
raraybero Xo3sMcraa.

OmnpiTel 5T M. HeraCOB Ha4dall € I/IHKyGaI_II/II/I raradybux suil, C06paHHBIX N3 THEC3Q JUKHX rar.
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«Ha npocmoti pycckou neuxe 6biiu NOCMAgIeHbl NPOCMble AUWUKU C MOHKUM CII0EM 2a2aibeco
nyxa Ha OHe Kadico020 AWUKA, U my0d KIAIUCh 8 00UH P 83amvle C 2He30, YiHce HACUNCCHHbIe
eazauvu anya. Heobxooumas memnepamypa noodepaicusaniace 6e3 mepmomempa, maxk KaK 6
pacnopsaxcenuu buocada ne 6v110 HU 00HO20 MepPMOMEmMPA, YIMUM MAKHCE 0OBACHAEMC U MO,
Umo cOenaHublll UHKYOamop He Moz Obimb UCNONIB308AH 8 9MOM 200). Bceeo cazauvux auy OvLio
cobpano 189 wm., uz nux ewieerocve nmenyos 157 wm.» (HexkpacoB M. OnbIT ojoMaiiHeHHs
raru B CosioBerikom ouocane. «XXKupas npupoga» Ne23. 1925).

B 1926 r. onbIT OBLT MOBTOPEH, OJHAKO HE CTOJNb yAAYHO, a €IIe Yepe3 HECKOJBKO JIEeT
3aKOHYMJIACh cpaBHUTeNbHas BosbHUIla HAa ConoBkax, CJIOH 6w mpeobpazoBan B CTOH —
TIOpPMY, U HHUKaKkuxX OHOCaZoB TaM Yyxe He Obuto. [lampHelimasi cyap0a 3aKIFOYEHHOTO
Mutpodana BanoBruua HekpacoBa, mepBOro pyccKoro 4eIoBeKa, MbITABIIErOCsS Pa3BOIUTh rar
B HEBOJIC, HEM3BECTHA.

B 1930-x rr. Ha HameMm ceBepe — y)Ke He B Jlarepe, a Ha BoJjie — ObLJIO CO3J1aHO JiBa
sanoennuka: Kannamakmickuit (1932 r.) u «Cemb octpoBoB» (1938 r.). Celiuac 06 3TOM Maiio
KTO NIOMHUT, HO MOHAYally B Ha3BaHUAX 000UX 3alIOBEIHUKOB IMPUCYTCTBOBAJIO CJIOBO «rara», u
IJIaBHOM MX 3a/aueil ObLJIO Kak pa3 M3y4eHHE BOINPOCOB, HEOOXOAMMBIX JUIS CO3JaHMS rarauybux
XO3SIUCTB.

B o00oux 3amoBenHuMKax € MOMEHTa co3gaHus W a0 cepeamHbl 1950-x rr.
aKTUBHEWIINM 00pa3oM MPOBOAMINCH Pa0OThI, OOBIYHBIC /IS TaraubuX XO3SHMCTB U COBEPIICHHO
HECOBMECTHMBIE C OCHOBHBIM TNPHUHIMIIOM 3aMOBEJHHMKA B €r0 KJIACCHYECKOM MOHUMAaHUHM —
NPUHIUMIIOM HEBMEIIATEIbCTBA B €CTECTBEHHbIE IPUPOJIHBIE MTPOLIECCHI.

B OGonbiiom KoIHMuecTBe CTPOUJIUCh HCKYCCTBCHHBIC THC3I0BbA MJIA Tar — B
HAACKAC YBCIIMYUTL KOJIMYCCTBO THE3AAIIUXCS Ha 3alIOBCIHBIX OCTPOBAX CAMOK. HHuTEHCUBHO
YHUYTOXKAJIUCL Bparu raru — JIMChbl, KPYIHBIC Yauku, BOPOHHEI, OpJ'IaHLI-6eJ'IOXBOCTBI (HLIHC
3aHCCCHHBIC B KpaCHYEO KHI/IFY) HpOBOI[I/IJII/ICB OIIBITHI 11O I/IHKY6aI_II/II/I " BbIpalllUBAHHWIO raravar.
Ilo CyTH, B HadaJl€¢ CBOCTO CYHICCTBOBAHHA 3allOBCAHUKH OTU ObLIH IEpBbIM B Poccuu
roCyadapCTBCHHBIM IPOCKTOM CO3JdaHUSA Taradbero xo3siicTBa. MIMEHHO Tak W IOHUMAajd, U
Ha3bIBAIM ce0sl ITH 3aIlIOBCIHUKN B COXPAHUBIIHUXCA MOOKYMCHTAX — <«OIBITHOC Traradbe-
IMPOMBICJIOBOC XO03SMCTBO», «OIBITHOE Tarauybe IIyX0BOC XO3SMCTBO».

Hckycemeennasn unkybayus auy 2azu 6 sanosednuxe «Cemb ocmposos». 1939 2. //
Artificial incubation of eider eggs in the Seven Islands reserve, 1939
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B 1940-45 rr. na HoBoii 3emsie mo opraHu3anuu raradybux xo3siictB pabotama H.II.
JleMMme — JKEHIIMHA, 3aMeyaTellbHas BO MHOTMX OTHOILEHHUSX, IEepBas B MHpE >KEHIIUHA-
noJisipHuna. B onnHOUYKy oHa o0cienoBana HECKOJIIBKO JECATKOB OCTPOBOB C T'HE3/I0BBSIMH TarH,
yCTaHaBIMBaja HCKYCCTBEHHBIE YKDBITHS UIsl THE3J, OPraHM30BbIBaJIa OTCTPEN XHUIIIHHUKOB,
oOyd4ana MECTHBIX TPOMBIIICHHUKOB a3aM raraybero Xo3sicTBa U MpaBUIbHBIM MeTo1aM cOopa
nyxa. 3a MATh JIET MMOJ ee PYKOBOJCTBOM ObLIo coOpano 5354 kr (B cpemnem 3a rox 1077 kr)
IpeBapuTeNbHO oOuHileHHoro myxa. B 1946 r. H.IL. Jlemme 3ammTuna auccepTanuio
«['HEe370BBIE KOJIOHMM Taru OObIKHOBeHHONW Ha HoBoit 3emie W opraHuzaimsi raraybero
XO35UCTBAY.

I'arausn xo3ssiictBa, opranuzosannsle H.II. Jlemme na HoBoli 3emuie, ImpocylecTBOBaIn
no 1954 r., xorga HoBast 3emis cTajia MOJUTOHOM 7Sl SIACPHBIX UCTIHITAHUN U BCE HACEIICHUE
ObUIO OTTYZAA BbICENICHO. broTexHUYecKre ONBITH B 3alI0BETHUKE ObUIM MpPEKpaleHbl BO BTOPOi
nosioBuHe 1950-x IT., KOrja OCTBUIO YBJICUEHHE «IIEPENEIKOW MPUPOIBI». ITO BCE MPUYMHBI
oObekTHBHbIE W TOHsATHBIE. Ho Benp paboTel, mpoBoauBmivecs W Ha Hooit 3emuie, u B
3allOBEIHUKE, BOBCE HE IPEAINOJIArajf, YTO TOJBKO HMX TEPPUTOPHEH CO3/JaHUE Taraybux
X034HCTB orpanmyurcs. OHM paccMaTpUBald CBOIO paboTy Kak croco0 MOATOTOBKM HAYYHO
000CHOBAHHBIX MHCTPYKLIUH, C TIOMOIIBIO KOTOPBIX rarayby Xo3siiicTBa Oy yT OpraHU30BaHbl Ha
ceBepe MOBCEMECTHO. Bce HamucaHHbIE YUEHBIMH MHCTPYKIMM TBEPJIMINA MMEHHO O TOM, UTO
raraybd THE3J0BbS HAJOOHO «3aKpEeMHUTh» 33 KOHKPETHBIMH KOJXO3aMHM, KOTOphIe OyayT
UCIOJIb30BATh UX KaK OJIHY M3 CTaTell 10X0/a.

Hoquy npu TaKOM MOIIHOM HUCTOPUHU W IMOATIOTOBKE, IMPU TOM, YTO MaATCpUaJlbl U
HHCTPYKIMU II0 OpraHu3aliu raradybux XO3SMCTB  OBLIN OHy6J'II/IKOBaHBI n yYCCPpAHO
pacnnpocCTpaHsainCb, BHC OIMMUCAHHBIX HCCIeNOBaHUM TaK U HE OBLIO MMPCATIPUHATO HHU €IMHOMN
IOMNBITKH CO31aTh raradybe XO3MCTBO? IIonararo, 4TO TIABHBIX MNpUIruH ObLIO JABC.

HCpBOC. I[JBI CO3JaHHUs MOJHOLIEHHOTO raraybero XO03sMCTBa rarv JOJDKHBI HE 00AThCS
YCJIOBCKA U HNAXKE TAHYTHCA K HEMY. I[J'I}I 9TOI'0 JIIOJHU HC OOJIXKHBI HUX 00MXKaTh KakK B paﬁOHax
THE3J0BaHUA (B 3aHOBC,ZLHI/IKaX), TaK U B IPYTUX MECTAX, rAC OHU KOPMATCA, JIMHAKOT, 3SUMYIOT. v
Hac XK€ TaKoi CUTyallul HUKOT A HE OBLIIO. HpI/I BCCX YCHIIMAX 3allOBCIHUKA I10 OXPAHEC Iraru, B
HCHOCPCHCTBCHHOﬁ OJIM30CTH OT HCTro, a MECTaMu U Ha €0 TCPPUTOPHUU Trary ,Z[O6BIB8.J'H/I CaMbIM
6CCHCpCMOHHBIM 06pa30M. CBI/I,Z[GTCJ'IBCTB TOMY UMEETCA ThbMa, IIPOLUTUPYIO TOJIBKO OJHO.

«B Hauane emezdoeanus cacy mpesoxcam 6 benom mope oxomuuxu, npuesdicarowue u3
Tosxonowr u Kogovl. B nepuod nacusicusanus mecmuule sxcumenu u3 Yeproil peuxu 3ae3aicaom
Ha 0-6a 6 babvem mope u na Benuuauxy u obupaiom siiya, npudem 3a6uparom 6cio Kidaoky u
ecnu B803MOXMCHO, noeam u ymky. Becnou uz Kepemu, Jloyx u Ilempo3zasodcka oxomHuku
npuesdicarom oxomumoucs 3a ymkamu Ha Kemw-1yoer, Haymuxy u Cpeonue nyowsl, cmpensaiom,
KOHEYHO, 21A8HbIM 00paA30M 2a2y KaK Hauboiee MHO2OYUCIEHHYIO U 1e2KOO0CMYNnHYo Ouub. OHU
oadice He CMONLKO YOUBAm Nmuyy, CKOIbKO PACNY2UBAOmM ee, He 0das 803MONCHOCU
CHOKOUHO 8blOpams mecmo 0ns eHe3008aHusl... B 1948 200y 6 Kemv-nydax 6 konye mas Oviia
KOMNAHUsL OXOMHUKO8 8 T uenosex, cpedu Hux Ovll npoxypop JIoyxckoeo p-Ha u npokypop u3
Ilemposzagoocka. Ownu npuexaru ¢ HNONYMHLIM OOMOM U JHCUIU HeOenro, Cmpess
npeumywecmeentno 2azy... Ilocie ux omwvezda mecmmuvie dxcumenu ecogopam: <«IIpoxkypopam
MOJCHO OXOMUMBCS, 3HAUUM, U HAM ModxcHO». B 1947 2. na Kemwb-1yovl npuexan npedcedamens
Jloyxckoeo patiucnonrkoma Xpeobmos. «Ou cobpan emecme ¢ KOMHAHUEN OXOMHUKO8 OObUioe
Konuuecmeo suy. [loka on cnan, y He2o 6viiu ykpaoeuvl coopanuvie um suya. Ipochysuucy ou
PACChinanl MHO2OUUCTIeHHbIe Yepo3bl no aopecy eopa». Momobomul u napoxoovl uz Kepemu u
Kemu, peiicot komopwix nescam 661u3u Smux oCmposos, CHUmMarom c6oumM 00a20M 3aumu Ha o-
6a u cobpamu sya, a NONYMHO, eCiu 03MOINCHO, U HOOXOMUMbCS HA Hee. [[pobosble pyiichbs y
KOMAaHObl O0Mo8 He pedKocmy, a 3aKkoHomepHocmsb. CPoKos oxomwl, KOHEUHO, He coO00anm,
nmuya 6bemcs om 8bl800K08 U HA 2He30e... 3anpem 0 000blYe 2a2u 6 meyeHue Kpyaio2o 2004 6
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Yepnoii pexe u Iloskonoe neuzgecmen. B Hunvma-cybe uszgecmno monvKo npedcedamento
konxosa I1.@. Hsanosy». (Benpuniies, 1949).

Bropoe. B Hcmanamm xaxaeii w3 350 cOOpIIMKOB TMyxa SIBISETCS YacCTHBIM
COOCTBEHHHMKOM 3€MJIM, Ha KOTOPOM THE3JATCA raru — y4acTKa MOPCKOIO MOOEpexbs W/Win
ocTpoBoB. Kak mpaBuio, 3T0 y4acTKH, KOTOpbIe HAXOJAATCS B COOCTBEHHOCTH OJIHOW CEMbH Ha
NPOTSHKEHUH MHOTHX TOKOJeHUH. I KaXKa0To BiaJleNiblia raraybero Xo3sicTBa 3To e2o 3eMils
U e20 Taru, U OH OTHOCHUTCS K HHUM COOTBETCTBEHHO. [IpM 3TOM OH yBaKaeT YaCTHYIO
COOCTBEHHOCTh cocena. M mpu 3TOM Bce coceau JKUBYT M JCHCTBYIOT B PaMKax €IMHOM
KyJBTYPHOU HapaJurMbl.

VY Hac HeT HU oOuIel KyIbTypHOH MapajurMbl, HU YBaXXEHHUS K COCEAYy M €ro 4acTHOU
cobctBeHHOCTH. [10 GOJBIIOMY CUETY, Y HAC U YACTHOW COOCTBEHHOCTH-TO TOJIKOM HET — TaKOH,
B CYILIECTBOBaHUU KOTOPOW 3aBTpa Thl MOKEIIb OBITh YBEPEH, HE TOBOPS YK 00 YBEpEHHOCTH B
TOM, 4TO OHA IEPEUIET TBOUM JECTAM U BHYKaM.

Jlymao, 4yTO MMEHHO 3TH MOMEHTHI SBISIOTCS KIIOUEBBIMU. ECTh emie psa Menkux
00CTOSATENBCTB, HO OHM OTHOCATCS YK€ K 00J1aCTH TEXHHMUYECKUX BOIMPOCOB U pEIIaeMbl. A BOT
IIPEO0I0JIETh 1B BBIIIEHA3BAHHBIX OOCTOSATENILCTBA BPSI JIU MOJ CHIy YaCTHOMY 3HTYy3Hacty. U
3TO OYEHb MEYaAIbHO, IOTOMY YTO BMECTO MPOIBETAIOLIUX IaraybuX X0O35IMCTB MBI MO-TIPEKHEMY
UMeeM OXOTy Ha rary, KoTopas, Kak cnpaBeayuBo Belpaswics Yapnes Tayncenn eme 100 ner
Ha3aJl, €CTb yOUHCTBO TyCsl, HECYILIETO 30JI0ThIC SHIIA.
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On an attempt of eider breeding in USSR and why it did not succeed
Aleksandra Goryashko

The Kola Environmental Center, the Sea Heritage Association

alexandragor4d@yandex.ru

This study provides some out-of-the-way facts concerning the attempts of eider breeding
in USSR in the period from 1930s to 1950s and an analysis of the reasons why they did not
succeed despite of the appropriate environmental conditions and targeted scientific research.

14


mailto:alexandragor4@yandex.ru

It is well known that in Norway and Iceland the culture of eider breeding existed for
centuries. It still exists today in Iceland where eiders are not afraid of humans and often nest near
them. As a result of a few simple biotechnical measures people are able to collect the eider down
which is literally under their feet.

In Iceland, the only country with a developed eider breeding, 2.5 — 3 tons of eider
down are collected annually. The price of eider down is €1500 per kg. Thus in an easy way,
using the renewable natural resources, without murder (the down is collected from the nest of a
living bird, not plucked from a dead body), the country earns an income of about €4 million. It is
also worth noting that all the down is collected by only 350 farmers and that the total population
of Iceland is just around 300 000 people.

For reference: the population of Karelia is twice more than that, about 630.000
people, the population of the Murmansk region is about 760.000 people.

Why should one compare the population of Iceland to this of Karelia and the
Murmansk region? Because those regions, as well as Iceland, are the habitats of eiders. The
question that arises naturally is why no one around here has ever bred eiders, even though this
business is both enjoyable and profitable?

The fact is that in USSR there were quite active attempts to establish eider-breeding
farms. But even in Russia people know much less on this subject than they know about eider
breeding in Iceland.

In the period from 1930s to 1960s a large number of studies has been conducted to
develop the principles of eider breeding, which resulted in a few dozens of publications on the
subject providing the detailed practical instructions by experts.

Yet the very first experiment connected to eider breeding in USSR had been
conducted long before all these instructions appeared. This experiment took place in 1925 in a
biological garden which existed as a part of the Solovki prison camp. That was where and when
a former zoology teacher of Kuban secondary school, then a prisoner, named Mitrofan
Ivanovitch Nekrasov, first took up the question of the eider protection, insisted the creation of a
reserve (in the confines of the Solovki prison!), and later started an experimental farm.

He started his experiments by incubation of eider eggs taken from the nests of wild
eiders. “The boxes with a thin layer of eider down covering the bottom of each of them stood
upon a simple Russian stove, and the eggs taken from the nests, already set, were put inside in a
row. The necessary temperature was maintained without a thermometer because there were no
thermometers at the Garden’s disposal, and this is also the reason why the incubator could not
be used the same year it was built. There was a total of 189 eider eggs, and 157 of them

hatched”. (HekpacoB M. OmbiT ogomaniHenus raru B ConoBenikom onocaje. «XXKupas mpupoga»
Ne23. 1925).

In 1926 the experiment was repeated but not with the same success, and a few years after
that the relative freedom enjoyed in Solovki came to an end, the prison camp was transformed
into a simple prison, with no more biological gardens. What happened to the prisoner Nekrasov,
the first Russian who has ever tried to breed eiders in captivity, remains unknown.
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In the 1930s in the Russian north — this time outside the prison — two reserves were
created: the Kandalaksha reserve (1932) and The Seven Islands (1938). Today, hardly anybody
remembers that at first the names of both reserves contained the word “eider” and that their
primary goal was to explore essential questions for further establishment of eider farms. Since
the day of their creation and up to the middle 50s the both reserves were places of intense
activity, quite usual for eider farms, but contradictory to the main principle of a reserve in
traditional sense — this of observation of the natural processes without intervention.

Artificial nesting places were built in the hope to enhance the number of nesting
females on the protected islands. The natural enemies of eider — foxes, big gulls, ravens, white-
taled eagles (since listed into the Red Book) — were culled on a massive scale. There were
experiments in incubation and rising of baby eiders. In fact, those reserves were initially the first
national project on establishment of eider farms. This is exactly how the reserves referred to

themselves in extant documents — “experimental eider-breeding enterprise”, “experimental eider
down enterprise”.

In 1940 - 45 the establishment of eider farms on the Novaya Zemlya was led by
N.P.Demme, an outstanding woman in many respects, the first female polar explorer. She alone
inspected a few dozens of islands with eider nestings, she installed the protective covers over the
nests, managed predator culling, taught the local manufacturers about eider breeding and down
collecting. In five years under her direction a total of 5354 kg of purified eider down was
collected (in average 1077 kg per year). In 1946 N.P. Demme defended a thesis “Nesting
colonies of common eider on the Novaya Zemlya and establishment of eider farms”.

The eider farms established by N. P. Demme survived until 1954 when the Novaya
Zemlya has been turned into a nuclear test site and the whole population was evicted.
Biotechnical experiments in the reserves stopped in the second half of the 50s, when the passion
for “nature rearrangement” has gone. Those reasons are objective and clear. However the
activities both on the Novaya Zemlya and in the reserves did not at all imply that the eider farm
establishment would confine itself to those territories. They viewed their work as a way to
formulate the scientifically proven instructions which would help to establish eider farms
anywhere in the North. All the instructions written by scientists insisted that each eider nesting
must be assigned to a certain collective farm (“kolkhoz”) which will use them as one of the
sources of revenue.

Why despite such solid history and preparations, despite the fact that the reports and
instructions on establishment of eider farms were published and eagerly distributed, there was no
single attempt to establish one? | think there are two main reasons behind it.

First, it is possible to establish a fully functional eider farm only if the birds are not afraid
of humans and even are drown to them, which happens if people do not harm them either in their
nesting areas (reserves) or elsewhere where they feed, mew or pass the winter. This condition
has never been fullfilled. Despite all the efforts in protection of eider, in close proximity to the
reserve and even on its territory eider was caught in the most indelicate manner. There is plenty
of evidence, | will cite only one:
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“At the beginning of nesting in the White sea eider is disturbed by hunters coming from
Poyakonda and Kovda. During the brood time locals from Chyornaya Rechka come around the
islands of the Babye More and to Velichaikha, rob the eggs taking them all out of the nests and,
if possible, catch the ducks. In the spring hunters from Keret’, Loukh and Petrozavodsk come to
Kem’-Ludy, Naumikha and Sredniye Ludy to hunt the ducks, and, naturally, kill mainly eiders as
an abundant and easy game. They not so much kill the birds as scare them away thus not
allowing them to choose a proper place for nesting... In the end of May 1948 a group of hunters
came to Kem’-Ludy, among them the attorney of the Loukhski district and an attorney from
Petrozavodsk. They came on a passing boat and stayed for a week killing mainly the eiders.
After their depart the locals say: “If the attorneys are allowed to hunt, then so are we”. In 1947
the head of the Loukhski district executive committee, Khrebtov, came to Kem’-Ludy.
“Accompanied by a big group of hunters he had collected a lot of eggs. While he was sleeping
someone stole the eggs. After awakening he indulged in threats against the thief”. Motorboats
and steamboats from Keret’ and Kem’ whose routes pass near those islands consider as their
duty to come by in order to take out the eider eggs and, if possible, to hunt the birds. Scatter guns
on the board are more a regularity than a rarity. There is obviously no observance of hunting
terms, people Kill the nesting birds and those with a brood of young...The ban of year-round
eider hunting is not known to inhabitants of Chyornaya Rechka and Poyakonda, and in Nil’ma
Guba it is familiar only to the head of kolkhoz P. F. Ivanov” (Benpusues, 1949)

Secondly, in Iceland each of 350 down collectors is a private owner of the land where
eiders nest. Usually they are owned by the same family through generations. Every farmer
regards it as his own land and his own eiders, with respective attitude to both. Morover everyone
respects the private property of neighbours. And all the neighbours live and act under the same
cultural model. As for us we do not have any shared cultural models nor respect for neighbours
and their private property. Generally speaking we have no real private property, no assurance
that tommorow it will exist at all, let alone pass to our descendants.

I think those are the key points. Yet there is a range of less essential issues, but they are
merely technical and could be succesfully dealt with. But the two aforementioned conditions are
hardly what an enthusiastic individual could fight against. And this is sad, because instead of
prosperous eider farms we still have eider hunting which, as remarked by Charles Townshend
100 years ago, is similar to killing a goose laying the golden eggs.

HN3mepenne onTHYECKHUX XapaKTePUCTHK

kéarToro Bemecrsa B besiom mope

Konoynos A. B., Cauxm-Ilemepbypeckuii 2ocyoapcmeennbviil yHugepcumem, xageopa O0KeaHonro2ul,
unocenep-uccredosamens, koldunovaleksey@gmail.com.

IHlempocan Hamanus Baaducnasosna, Canxm-Ilemepbypeckuil 20cyoapcmeenuviil  yHugepcumen,
Kagedpa oxeanonozuu, undxicenep, natpetrspbsu@yandex.ru

JKénroe BemecTBO SABNSETCS BaXHBIM 3BEHOM MOPCKOH HSKOCHCTEMBI M HMEET
CYIIECTBEHHOE 3HAYE€HUE IPU MOHUTOPHHIE 3KOJIOTUYECKOTO COCTOSIHHS BOJ, OCOOEHHO B
ycTheBbIX oOmactsax. B 2014 u 2015 rr. ObiM mpoBEAEHBI MCCIIEOBAHUS HAa aKBATOPUU OT
Bonwsmoro Keperckoro peiina 1o Beixoaa u3 nposuba bonbias Canva Kannanakickoro 3anusa
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benoro mops. IlomydeHHble naHHBIE MO3BOJSIOT NPOAHATM3UPOBATh, HACKOJIBKO OBICTPO
YMEHBIIAETCS B BOJIE KOJIMUYECTBO KEITOT0O BEIIECTBA 10 MEpE YAAJIEHUs OT ycThs p. Keperts.

B npupoaHbIX BoJIax conepiKarcs MpOoCThie MO XMMHYECKOMY COCTaBY HEOPraHHMUECKHUE
COCIMHEHUS B BHJEC pPACTBOPEHHBIX B BOJE HMOHOB M MOJIEKYJ, a TaKXe MHOXECTBO
pa3sHo0Opa3HbIX OpraHndeckux BemecTs. [1o cBoel mpupoae T OpraHuYecKre BEIIeCTBAa MOTYT
OBITH pa3JeNiCHbl Ha BEIECTBA, BXOJSIINE B COCTAB JKUBBIX BOJHBIX OPraHU3MOB (pbIO, 300- U
(duTOIIIAHKTOHA, 3000€HTOCa, MAKPO(PHUTOB, HAHOIJIAHKTOHA M Pa3JIMYHBIX MHUKPOOPTaHU3MOB),
a TaKKe Ha BEIIECTBAa, SBIAIOMIMECS MPOJIYKTOM HX pacmaja ¥ TNpeACTaBIsIolue coOoin
NPOMEXYTOYHOE 3BEHO MEK/Ty )KUBBIMU OpPraHU3MaMH U HEOPraHMYECKUMH coequHeHHs MU [1].

Opranuyeckre BeIIECTBAa, OTHECEHHBIE KO BTOPOHM TpyIIle, UTPAlOT BaXKHYIO POJb B
OMOJIOrMYEeCKOM KPyroBopoTe okeaHa. OHU MOTYT HaXOJUTHCS B ABYX (pOpMax: B3BELICHHOH U
pacTBopéHHOU. Pasznenenue 310 BecbMa YCIOBHO. PacTBOpEHHOE BEIECTBO IPEACTABICHO
KOJUIOMJIHBIMH U MOJICKYJIIDHBIMUA COEJIMHEHUSIMH (MCTUHHO PAaCTBOPEHHOE BEIIECTBO), M ITO
YacTh OPraHUYECKOr0 BEIIECTBA, KOTOPas MPOXOAMT IMpHU (GUIbTpAlMK NpoObl BOJBI Yepe3
¢ueTpel ¢ pazmepoM nop 0,45-1 mxm. B3BenieHHOe OpraHMYEcKOe BELIECTBO TaKUM (DUIBTPOM
yaepxuBaercs. Kak yke TOBOpUIIOCH, pa3lielieHue 3TO JOBOJIBHO Ipy0oe, T.K. MellKas B3BECh
4yepe3 Takou (GUIIBTP BCE JKE MOXKET NpouTH [2].

XWMHUYECKUH  COCTaB  PACTBOPEHHOTO  OpPraHUMYECKOTO  BELIECTBA  YPE3BBIYANHO
pa3HooOpa3eH. OOBIYHO BBLACISIOT YETHIPE OCHOBHBIX TPYIIBl XUMHYECKUX COCAMHEHUH,
00pa3oBaHME KOTOPHIX BO3MOXKHO B OKEaHCKOH BOJE€ TPH pPas3lOKECHUU OpraHu3moB. 1)
OpraHMYecKue BEIIeCTBA, HE cojepkaimue a3oT (KpoMe JWOHUIOB);, 2) a30TCOAEpIKallue
coenuHeHus; 3) nunuAbl (KUPOMOJOOHBIE BeliecTBa); 4) CIOXHBIE BEIECTBA, BKIIOYAS
rymycoBeie Kucnotel [3]. MccienoBaHWro BeIIECTB M3 IOCIEIHEH, YETBEPTOW TPYIIIEI
MIOCBSILEHO IPEIaraéMoe UCCIe0BaHue.

['ymycoBBIE KHCIOTHI TO DSy CBOMCTB OJNM3KM MOYBEHHBIM TymycaMm cyuid. Bumy
0COOBIX CBETOMOIJIOMIAIONINX CBOIMCTB 3Ty TIPYIIY BELIECTB HA3BaIM JKENTHIM BEIIECTBOM.
[Tornomenue *ENTHIM BELIECTBOM PE3KO BO3pAcTacT B CTOPOHY KOPOTKHMX BOJIH CBETA, UYTO U
00yCIIaBIUBAET €ro >KEITOBATYI0 OKpacKy. BeposiTHO, 0Opa3oBaHue *ENTOrO BELIECTBA CBSI3aHO
C pa3pylIeHHeM MUIrMEeHTOB (XJIOpOQWIIOB M KapaTHHOMIOB) B 3€ICHBIX BOJOPOCISX.
Xnopouinam uMeeT JBe CUIIbHBIE IOJIOCHI MMOTJIOIIEHUS CBeTa — CHHIOI M KpacHyro. [lpu
Pas3yIoKEHUU B MEPBYIO OUepelb Mcye3aeT XI0po(uLT @, ¢ KOTOPhIM CBsI3aHa KpacHas 1oJjoca, 1
ocraercs OOJBIIOE «CHHEE» IMOTJOLICHNWE, XapaKTepHOe s JKENTOro BellecTBa. TOYHBIN
XUMHUYECKHI COCTAB JKEITOr0 BEIECTBA IJIOXO U3BeCTeH [3].

B Mopckoit Boze mo0oe OpraHu4ecKoe BEIIECTBO, M KENTOE BEUIECTBO B TOM YHCIE,
MOJKET BO3HHKATh B OCHOBHOM JIByMs IyTSAMU: 1) BBIHOCOM C cyIH (TJ1aBHBIM 00pa3oM peKamu)
— aJUIOXTOHHOE BELIECTBO; 2) 0Opa30BBIBATHCS HEMOCPEACTBEHHO B MOPE IMPH Pa3IoKCHUH
TUTAHKTOHHBIX OPraHU3MOB — aBTOXTOHHOE BEIIIECTBO. B CEBEPHBIX MOPSX aNIOXTOHHOE KENTOE
BEIIECTBO MPeoOIiafaeT HaJl aBTOXTOHHBIM BBHUY OOJIBIIIOIO PEYHOTO CTOKA, U B ICJIOM OTH
MOpsi OOTaThI )KEITHIM BELIECTBOM.

JKénroe BewmecTBO SBISAETCA BaXXHBIM 3BEHOM MECTHOM MOPCKOM 3KOCHCTEMBI,
reTepoTpodsl U OAKTEPHM HCIOJB3YIOT €0 «CTPOUTEJbHbIE OJOKHU» - aMUHOKHCIIOTHI, caxapa,
aMHUHOcaxapa, )KUPHbIE KHCIOTHI U KapOoTUHOM B [3]. BimsiHue Ha pocT PUTOIUIAHKTOHA MOKET
ObITh MBOSIKUM. C OJIHOW CTOPOHBI, NPUCYTCTBHE KENTOrO BEIIECTBA B IMOBEPXHOCTHOM CIIOE
YBEIMUYUBACT IOTJIOIIEHHE CBETa, TEM CaMbIM CHOCOOCTBYs JIy4llleMy MpOTPeBY BOJ, UTO, B
CBOIO OYepelb, BBI3bIBAET OypHOE pa3BuTHe (uTOoIIaHKToHa. C APYroi CTOPOHBI, IPUCYTCTBUE
B BOJIE KENTOrO BELIECTBA MOXKET HA00OPOT 3aMeUIsTh POCT (PUTOIUIAHKTOHA, OCOOCHHO Ha
riyOuHe, 3a c4ET YMEHBIICHUsI OCBELIEHHOCTH B BOAHOI Touiie. Kpome Toro, xenToe BelecTBo
— OJlHa U3 IPUYMH CBEUEHUS MOPSI.
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JKénToe BemeCTBO HMEET BaXXHOE 3HAYEHHE IPU MOHUTOPUHIE HKOJIOTHYECKOTO
COCTOSIHHSI BOJ M MOXET pPAcCMaTpuBaThCs B KauyeCTBE HALEKHOIO Tpaccepa g OLEHKHU
TpaHcGOpMaIlUU PEYHBIX BOJ B YCThEBHIX 0ONacTsx. Emé oaWH BaXKHBIM aCHEKT H3Yy4eHUS
JKENTOTO BEIIECTBA - €r0 MPUCYTCTBUE MOXKET BHOCHTH 3HAYUTENbHBIC OMIMOKH B M3MEpPEHUS
CIyTHUKOBBIMH CIIEKTPOMETpPAMU KOHIICHTpaIu XJopoduia B Mopckoil Boae. [lormomienue
CBETa MPOUCXOTUT B CXOXKUX JHMANAa30HAX, M OTIACIUTh B TAaKUX H3MEPEHHSX XJIOpOo(Huut oT
JKEJITOrO BEIIECTBA SIBISICTCS CIOXKHOM 3a1aucH.

Paiton uccnenoBanus — mecto BmageHus peku Keperp B ry0y Uyma (CM. pHCyHOK).
31ech B MOpPCKHE BOJIbI BIAJAIOT MpecHble BOAbl peku Keperb. B mecre BmajeHust 3aMeTHO
YeTKOe pa3elieHue — pEYHbIE BOJbI, KaK MEHee IUIOTHBIE, JIe)KaT Ha MOPCKHX, T.€. B
MIOBEPXHOCTHOM CJIO€ IIPe00Ia1aloT BOJbI C PEUYHBIMHU XapaKTEPUCTUKAMU: IPECHBIE, C BBICOKHM
COJIep’KaHUEM PACTBOPEHHOIO0 OPraHMUYECKOro BeliecTBa U OuoreHoB. Ilo mepe ynaineHus ot
YCThSl BOJIBI CMEIIMBAIOTCS M UX CBOMCTBA CTaHOBSTCS Bce Oosee OMM3KUMH K MOpcKuM. OT6Op
po0 ¢ MOBEpXHOCTHOTO TOpu30oHTa HpoBoauics B etHuil nepuo 2014 u 2015 rr. [lockonbky
XKENTOE BEIIECTBO 00JIaAaeT XapaKTepPHbIMU CBOWCTBAMM IOTJIONIEHHS], TO ObLTH HCHOJIb30BAHBI
ONTUYECKUE METO/IbI UCCIIECIOBAHUS.

z
5

Date 355 nm, m™*
26.07.15 14,5089
26.07.15 | 1446284
26.07.15 | 13,67982
26.07.15 | 13,26528
26.07.15 | 1386406
26.07.15 | 14,2786
09.08.14 | 244118
09.08.14 2,5333
09.08.14 | 2,67148
09.08.14 | 1,95755
09.08.14 | 2,16482
09.08.14 | 1,91149
09.08.14 | 2,27997
09.08.14 | 2,14179
09.08.14 2,18785
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Cxema PACROIOHCERUA MECM 635MUA l’lp06 6000l U U3MEPEHHbIE SHAYECHU

B aBrycre 2014 r. u B uronie 2015 r. ObuIH NpOBENCHBI MCCIEA0BaHUS (CM. PUCYHOK) Ha
akBaTopuu oT bonbmoro Keperckoro peiifa 1o Beixona u3 nponusa bonbmas Canma. ['myOuHb
JMaHHOM akBatopud -- oT 12 M B bonbmom Keperckom peiine 1o 50 m B nposmse Bonbiias
Canma. IIpoOsl BOJBI OTOMPATUCH TOJIBKO C MOBEPXHOCTH, TAaK KaK BIUSHHUE KEITOrO BEUIECTBA
Ha ONTHYECKHE CBOMCTBA BOJ BA)KHO MMEHHO JJISl IOBEPXHOCTHOTO CIIOA.

HOHY‘ICHHLIG JAaHHBIC MO3BOJIAIOT MMPOAHAIN3UPOBATH, HACKOJIBKO 6LICTpO YMCHBIIACTCA
B BOJIE KOJIMYECTBO JKEITOrO BEIECTBA IO MCPE YyHAJICHUA OT YCTbA P. KepeTL, YTO HUMECT
BAXKHOC MPAKTUYCCKOC 3HAYCHUC [JII HUCCICAOBAHHUA W MOHHUTOPHUHIA SKOJOTHYCCKOTO
COCTOSIHHS BOJOEMA KaK KOHTAaKTHBIMH, TaK U JUCTaHIIMOHHBIMH METOJaMHU.
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Measurement of Colored Dissolved Organic Matter (CDOM)
optical characteristics in the White Sea

Koldunov Alexey, Saint Petersburg State University, Department of Oceanology
Petrosyan Natalia, Saint Petersburg State University, Department of Oceanology
natpetrspbsu@yandex.ru

Yellow substance is an important part of marine ecosystem and is essential for
monitoring the ecological state of waters, especially in outflow areas. In 2014 and 2015 a
research has been conducted in the White sea, on the water area from the Bol’shoy Keretsky
roadstead to the outflow of the Bol’shaya Sal’ma strait of the Kandalaksha Gulf . The data
obtained allow to assess how fast the amount of yellow substance decreases when moving away
from the mouth of Keret’ river.

The natural waters contain chemically simple inorganic compounds such as water-
dissolved ions and molecules, as well as a variety of organic substances. By nature those organic
substances can be divided into substances entering the composition of aquatic organisms (fish,
zoo- and phytoplankton, zoobenthos, macrophytes, nanoplankton and various microorganisms)
and substances produced by their decay being an intermediate between living organisms and
inorganic compounds [1].

Organic substances referred to the second group play an important role in the ocean’s
biological cycle. They may take one of two forms: suspended or dissolved. This division is quite
conventional. The dissolved substance is represented by colloidal compounds (true solutes), and
this is a part of organic substance that permeates the filter with 0.45-1 um pores. The suspended
organic substance is retained by such a filter. But as said above the division is quite rough
because fine suspension still can permeate the filter [2].

The chemical composition of dissolved organic substance is very diverse. Usually four
basic types of chemical compounds that can form in the ocean waters due to organisms’ decay
are considered: 1) nitrogen-free organic matters (except of lipids) 2) nitrogen-containing
compounds 3) lipids (lipoids) 4) complex compounds including humic acids [3]. The substances
of the last-mentioned, fourth group are the subject of this study.

A number of characteristics of the humic acids are similar to the land humus. Due to its
special light-absorbing properties this group of substances was named “yellow substance”. Light
absorbance by yellow substance increases drastically towards the short waves which results in its
yellowish colour. The forming of yellow substance is probably connected to the breakdown of
pigments (chlorophylls and carotinoids) in green algae. Chlorophyll has two strong light-
absorption bands — the red one and the blue one. In the process of breakdown chlorophyll a
which is connected to the red band disappears first, and what remains is the large “blue”
absorption typical for the yellow substance. The precise chemical composition of yellow
substance is not yet known [3] .

Organic matters, including the yellow substance, can generally originate in the marine
waters in two ways: 1) to be carried offshore (mainly by rivers) - allochthonous substances 2) to
form in the sea due to decay of plankton - autochthonous substances. In the northern seas the
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allochthonous yellow substance predominates in comparison with the authochtonous one due to
considerable river flow, and those seas are generally abundant with yellow substance.

The yellow substance is an important part of local marine ecosystem, heterotrophs and
bacteria use its “building blocks”, such as amino acids, sugars, amino sugars, fatty acids and
carotinoids [3]. Its impact on the growth of phytoplankton can be ambiguous. On the one hand
the presence of the yellow substance on the upper level increases the light absorption, thus
contributing to the warming of the water which in its turn results in rapid development of
phytoplankton. On the other hand the presence of the yellow substance may slow down the
growth of phytoplankton, especially at depth, due to reduced light intensity in the water column.
Besides the yellow substance is among the reasons of sea fire.

The yellow substance is of great value for monitoring the ecological state of the waters
and can be considered as a reliable tracer for assessment of transformation of the river water in
outflow areas. One more important side of studying the yellow substance — its presence can
introduce significant uncertainty into the measurements of chlorophyll concentration in marine
waters with the use of satellite spectrometers. The light absorption takes place in a similar range,
and it makes a challenge to distinguish between chlorophyll and yellow substance in such
measurements.

The research has been conducted at the Keret’ river’s outflow into the Chupa bay (see
image). Here the fresh water of Keret’ outflows into the marine waters. At the point of outflow a
clear division is observed — the less dense river waters overlay the marine ones, i.e. waters in the
upper layer mostly have river properties: they are fresh waters with high content of dissolved
organic matter and biogenes. With moving away from the mouth the waters mix and their
properties become increasingly closer to those of marine water. The samples have been taken
from the upper level in the summer period of 2014 and 2015. Since the yellow substance has the
specific property of light absorption the optical methods of research were applied.
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Date 355 nm, m™
26.07.15 | 14,5089
26.07.15 | 1446284
20.07.15| 13,67982
26.07.15 | 13,26528
26.07.15 | 13,86406
26.07.15 | 14,2786
09.08.14 | 244118
09.08.14 2,5333
09.08.14 | 2,67148
09.08.14 | 1,95755
09.08.14 | 2,16482
09.08.14 | 191149
09.08.14 | 2,27997
09.08.14 | 2,14179
09.08.14 | 2,18785
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Layout of sample collection points and the measured values

In august 2014 and in July 2015 the research has been conducted (see image) on the
water area from the Bol’shoy Keretsky roadstead to the outflow of the Bol’shaya Sal’ma strait.
The depth of this area ranges from 12 m in the Bol’shoy Keretsky roadstead to 50 m in the
Bol’shaya Sal’ma strait. The water samples were collected only from the upper level because the
impact of yellow substance on the optical properties of water is particularly important for the
upper level.
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The data obtained allow to assess how fast the amount of yellow substance in the water
dicreases with moving away from the mouth of the Keret’ river which is of great practical value
for the study and the ecological state monitoring of the waterbody by both contact and remote-
sensing methods.

PernonajibHble c000111eCTBA OPHUTOJIOTOB M JIIOOUTe el NTHIL: YeM 3aHATbCA ?

Enena /[mumpuesna Kpacnosa,
Kanouoam 6Uo10eudecKux HayK, Cmapuiutl Hayunvlii compyonuk beromopckou 6uonocuveckoi
cmanyuu um. H.A. Ilepyosa MI'Y um. M.B. Jlomonocosa
e_d_krasnova@mail.ru
Muxaun Braoumuposuy Kanaxkun, 00Kmop 6uoiocudeckux Hayk, Oupekmop 300102udeckoeo my3ses
MI'Y um. M.B. Jlomonocosa
kalyakin@zmmu.msu.ru
Ot umenu Pycckoro ofmiecTBa M3y4eHUs M COXpaHEHHs NTULl uM. M.A. MeH30upa aBTOpHI
MPUTIANIAI0T K YYaCTHI0O B OOIIEPOCCHIICKON mporpaMMe Mo cOOpy JaHHBIX U MOATOTOBKE K
W3JIAaHUIO CEPUU PEerHOHAIIBHBIX MyTEBOAUTENEH s JroouTeneit nrui (6E€paBouepos).

HemHemHuit rox  o3HAMEHOBAJICS  COOBITHEM, OYEHb BAXKHBIM JUISI  Pa3BUTHS
HKOJIOTUYECKOro TypHu3Ma. Bplen u3 meyaTw MmyTeBOAUTENb MO MypMaHCKOW oOnacTu Jyis
0épnBouepoB — robuTeneit HabOmroneHuit 3a ntunamu (Frantzen et al., 2016). DTo kpaco4yHo
odopMIICHHAs, HOJIBHO TOJCTAasl KHUTA, B KOTOPOM OMHCAHBI MECTa, TJIe MOXKHO YBUAETH MHOTO
WHTEPECHBIX MTHUII, YKa3aHO, KaK JI0 HUX 100paThCs, KaKUe MTHUIIBI TaM OOHMTAIOT, B KaKO€ BpeMs
rojia Jy4iie MpOBOAWTHh HAOMIOJCHHS U YTO emI€ MHTEPECHOTO MOXKHO YBHJIETh, KPOME ITHIL.
Kuura moarotoBieHa COBMECTHO HOPBEKCKHMMH OPHUTOJIOTAaMH, YK€ UMEIOUIUMU OTPOMHBIN
OTIBIT MO PAa3BUTHIO OEPIABOYMHIA, U POCCUUCKUMH, JUISI KOTOPBIX 3TO TOJBKO MEPBBIC IIATH, a
u3naHo wusnarenbctBoM «SBP» B 1. Kanpanakmia. B xome oOIIECTBEHHOTO OOCYXKIEHUs
W3JIaHHOTO TYTEBOAMUTENS OBLJIO YKa3aHO, YTO KHHUTa MPUBIIEKIIA HHTEPEC JTOOUTENeH NTHIl, €CTh
Kenaroiue e€ mpuodpecTH, v uX ObLIO0 OBl OOJIbIIE, eclii Obl KHUTA ObLIa Ha PYCCKOM SI3BIKE —
MOKa OHAa CYIIECTBYET TOJBKO Ha AHTIUICKOM. BBIIBUINCH Takke U HEKOTOpPbIE HEIOCTATKH,
KOTOpbIE HUMEET CMBICT OOCYyIuTh C MPOGECCHOHATHHBIMA OPHHUTOJOTAMH U  OIBITHBIMU
O0€paoBUEpaMU U YUECTh MPU NIEPEU3TaHUH.

[Touemy nosiBieHue 3toro «llyreBoauTens» MpeacTaBiIseTCss HAM TaKUM BaXHbIM? Bo-
NEepPBbIX, TOTOMY, YTO OEPABOYMHI — OYEHb MO3UTUBHOE XO00H, M BCE, UTO JeNaeTcs Ui ero
pa3BUTHSL, TOXKE OYEHb MO3UTUBHO. 3a pyOeskoM OEPABOUYMHI PacIpOCTpaHEH OYEHb MIMPOKO. B
mupe uMm yBiekaercss npumepHo 300 MMIUIMOHOB YENOBEK, B TOM YHCIIE TaKHe W3BECTHBIE
nepcoHbl, Kak Oputanckuil npuHL Yapisc u bumn eifrc. Y Hac GEpABOYMHI pa3BHBaeTCs U
CTaHOBUTCS Bc€ Ooisiee momyssipHbIM. OJHAKO TypUCTHYecKas HH(pacTpyKTypa OTCTaET OT
CIIpOCa, a TEMAaTUYECKMX CIPABOYHBIX WM3JAaHUN KpalHe Majno. Ecim onpenenureny NTUL,
KOTOpPBIE II03BOJIAIOT Y3HATh HA3BAHME ITULBI U HAYYUTHCS OTIWYATh pasHbIe BUIBI APYr OT
Jpyra, B HEKOTOPOM KOJIMYECTBE U3JAIOTCSA, TO JIUTEPATYPHl O TOM, Ky/la MOXKHO MO€XaTh, YTOObI
HaOII01aTh 32 NTULAMH U X (OTOrpadupoBaTh, MPAKTUYECKH HET.

Bo-BTOpBIX, 3Ta KHUra — MEPBBIM B HAlllE CTpaHE IyTEBOIUTENb TaKOro poja. ITo
Ba)XHO HE TOJIBKO B IUIaHE MPUOPHUTETA, HO M Kak oOpasew Juid noapaxanus. OTCroia TpeTbe
obcTosTenbeTBO: B PycckoM ofiiecTBe coxpaHeHHMs M u3ydeHus ntun uM. M.A. Men3Oupa
(POCHII) MBI paccMOTpeNU 3TOT OIBIT, M BO3HHUKIA HIES O TOM, YTO XOPOLIO ObI pa3BepHYTH
00IIepOCCUIICKYI0 MPOrpaMMy IO M3/IaHUIO HE OJHOTO, a CepHM IyTEBOAMTENEH MO pa3HbIM
peruoHam Haulei CTpaHbl B eIMHOM (opmate, ¢ yu€ToM OOCYKIECHHS YK€ U3JJaHHOTO.

22



s POCHUII nmoarotoBka cepuu TakMX IYTEBOAMTENEH B pa3HbIX permoHax Poccum c
NEPCIEKTUBON MOKPHITHS TEPPUTOPUU BCEH CTpaHBI MOIJIa OBl CTaTh MACIITAOHOH IPOrpaMMOoii,
KOTOpas MPHUBJICYET B €ro psAabl HOBBIE CHUJIBI. B KakIoMm peruose, riue OyneT Hayara Takas
pabota, oHa OOBEAMHUT OPHHUTOJOTOB-NIPO(ECCUOHANIOB C JIIOOMTENSIMU, BKIIIOYAas MECTHBIX
SHTY3MACTOB, MpuUBIEUET K oOmeil pabdore ¢QoTtorpadoB. DTO O0O0BEAMHEHUE CMOXKET
BIIOCIIC/ICTBUM BBIMOJIHAT W JPYrH€ 3aJaud, CBSA3aHHBIE HE TOJBKO C H3/ATEIbCKOM
JEATeNIbHOCTBIO, HO U C MPAKTUYECKUM CO3JIaHHUEM MH(PACTPYKTYPHI UII 3TOTO BUAA TYpU3Ma,
IPOBE/ICHUEM JKCKYPCHUH, OCYIIECTBISATh HCCIEIOBATEIbCKUE M 00pa3oBaTelbHbIC MPOEKTHI,
OpPraHM30BBIBATH AKIUH 110 OXpaHE NTULl U MECT UX OOUTaHUs, O0bEIUHATH BOKPYT ce0sl APYrux
mobuTenel NTHLl B KIyO IO HHTEpecaM.

Kakum HaMm BHIUTCS IyTEBOJAUTENb, BO MHOTOM 33JaHO Y)KE€ M3JIaHHBIM MYPMaHCKHUM.
[TyreBonuTens s OEPABOYEPOB — 3TO KaTaJOT TEPPUTOPUIl M MAapIIPYTOB, Ha KOTOPBIX
MO’KHO HAOJIOAATh 32 MTHUIIAMU HAYMHAIOIIUM M ONBITHBIM JroOuTensM ntull. OH BKIIOYAeT
KapTy pEeruoHa, Ha KOTOPYHO HAHECEHbl IIpe/ularaéMble  TEPPUTOPUH,  KPATKYIO
OPHUTOJIOTUYECKYIO XapaKTEPUCTUKY BCErO PErMOHa CO CIMCKOM BUJOB NTHUI] U CTaTyCOM HX
npeObIBaHUs, OIucaHue KA 101 TEPPUTOPUHU u eé OPHUTOJIOTUYECKUX
JOCTONPUMEYATEIHLHOCTEH, ONTUMANIBHBIX CE30HOB M METOJIOB HAOIIOCHUMN, TPABHUJI IOBEICHHS
JUIE MUHUMM3alUKd OECTIOKOMCTBA MTHII, IMyTel MOabe3/1a U CYIIECTBYIOEH HHPACTPYKTYpHI,
BKJIIOYass BO3MOKHOCTH CKpPBITHBIX HaOmroneHuidl M QortorpadupoBaHusi, a TakkKe KpaTKoe
ONMCAHUE JPYTUX — KyJIbTYPHBIX, HUCTOPUYECKUX M TpUporHbIX (B ToM umcne OOIIT)
JOCTONPUMEYATEIbHOCTEH, KOTOphle MOTYT OBITh WHTEPECHBI MyTellecTBeHHUKaM. KHura
JOJDKHA OBITh WJUTIOCTPUpPOBaHa (oTorpagusiMy THUIHYHBIX JAHAMIA(QTOB W NTHI, KOTOPHIX
MOXXHO BCTPETHTh Ha JAHHOM Y4YacTKe. SI3bIK H3JaHUs PYCCKHUM, HO HYXHO CJHEJaTh
MyTEeBOAUTENb JIOCTYIIHBIM M JUIi HCIOJB30BaHMs MYyTEIIECTBEHHUKaMU M3-3a pyOexa.
3aronoBky, MoANMMUCH MOJ (oTorpagusMH, Ha3BaHUS TaOIMIl JIOJDKHBI AyOIHpOBaThCS Ha
aHTJIMICKOM KaK SI3bIKE MEKIYHApOJHOTO OOIIEHHs, a B CIUCKaX MTHUI[ 00S3aTENbHO JOJKHBI
OBITH MTPUBECHBI JIATUHCKUE HAa3BaHUS.

Bynyun pazHOBHUIHOCTBIO HKOJIOTUYECKOTO TypuU3Ma, OEpABOYMHI oONagaeT psaoM
CYIIECTBEHHbIX oOcoOeHHocTel. He Bcskas mpupojHash TEPPUTOPHS MOXKET YIOBIETBOPUTH
uHTEepecaM Jirobureneld nrun. Kak npaBuio, UM MHTEpECHBI MECTa, IJie MOKHO YBUIETH JINOO
CKOIIJICHHs OOJIBILIOTO YHMCIIAa NTHIl OJHOTO WM Pa3HBIX BUAOB, JHOO0 ynoOHO HaOmomaTh 3a
MHTUMHBIMA MOMEHTaMH OMOJIOTMM NTHII, B TOM YHCJIE B MEPHUOJI THE3I0BAHUS WM BOXKICHUS
BBIBOJIKOB, JIMOO €CTh BEPOSITHOCTh BCTPETUTh PEIKHE BUJBI NTHLl, YTOOBI JOMOJHUTH CBOU
(OKU3HEHHBIE CIHMCKU» — 3TO MOMNYJSAPHBIA OPHUTOJOTHYECKUH «cropT». [l maccoBoro
O0EpIBOUYMHIAa UMEET 3HaYEHHE TPAHCIIOPTHAs! IOCTYITHOCTh MeCT HaOIIOIEHH, TOT]a KaK MTHUIIbI
OOBIYHO KOHLEHTPUPYIOTCSA, Ha00OpOT, B TUKUX M TPYAHOJOCTYMHBIX MecTax. IloBbllIeHHIO
MHTEpeca K 3TOMY BUAY MyTEUIECTBUN, HECOMHEHHO, OyAyT cOCOOCTBOBaTh BU3UT-LIEHTPHI U
yao0HbIe OO0YCTPOEHHBIE IUIOIIAJKKA JUId HAOMIOJEHUH, IIMPOKO paclpoCcTpaHEHHBIE 32
pyOexoMm; B Halled CTpaHe UX MOKa OoueHb Maino. MckyméHHbIX O6€paBodyepoB U QoTtorpados
3aMHTEpEeCyeT HAIMYKME CKPAIKOB WM YIOOHBIX MECT JUIl UX YCTAHOBKM, OTKY/a MOXHO BECTH
HaOMIOJICHUST U CHhEMKH, MPUKOPMOYHBIX IUIOIAAOK (HampuMmep, B MECTaxX 3MMOBKH KPYITHBIX
XumHbIX nTHn). [lpm BcéM 3TOM BakHO, 4TOOBI OECIIOKOHWCTBO CO CTOPOHBI IOCETHTENEH
HAHOCWJIO KaK MOXXHO MEHbIIEC Bpela CaMHMM ITHIIaM, YTO JIOJDKHO OBITh YYTEHO YK€ B CaMOM
Hauase npu pa3paboTKe MapIIPYTOB.

B Hacrosmiee BpEMs PBIHOK Hpe)lJ'IO)KeHI/Iﬁ TYpPOB IJIA 6épI[BO‘lepOB HaxoauTCsa B CaMOM
HayaJic (bOpMPIpOBaHI/ISI " Pa3BHUBACTCA cTuxuiiHo. Yuciuo TYpOIICpaTopoB, NpeAjiararonmux Takmue
yCJIyru, IIOCTCIICHHO paCTéT. Yamie Bcero oHH HCIIOJIB3YKOT BO3MOKHOCTH, IPCAIaracMbic
O(bHHHaJILHbIMH OOIIT (3aHOBe,IlHI/IKaMI/I, HallMOHAJIbBHBIMU W PCTrHOHAJIbHBIMU HPUPOAHBIMU
mapkKamy, 3aKa3HI/IKaMI/I), rac OpFaHI/I3aI_[I/IeI71 9KOJIOTMYCCKOTO  Typu3Ma 3aHUMAKOTCA
CIICHUAIMCTBI OTACIIOB SKOIIPOCBCIICHUA. HCKOTOpHe TypOoInepaTopbl HaXOAAT HHTCPECHBIC
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MECTa CaMOCTOSITEIBHO, MOPOil 0e3 yuéTra HHTEpECOB COXpPaHEHUs IEMOHCTPUpYeMbIX nTull. Kak
MIPAaBUJIO, ATO TYPOIEPATOPHI IUPOKOTO MPO(UIs, TOTOBBIE OPTaHU30BBIBATH TYPHI 110 PAa3HBIM
TEMaTUKaM: 10 KYyJIbTYPHBIM JOCTONPHUMEYATEIbHOCTSM, M OXOTHHMKOB, pBIOOJOBOB,
OEpIBOYMHT ISl HUX — MOIMYTHBIA BUJ AeATeNbHOCTH. He Oyayuu crnenuanucrtamMu B JaHHOM
00J1acTH, OHM 3a4acTyl0 He 00JalaloT 3HAHUAMU O (ayHe, HE MPOBOIAT IKCKYPCHH, UX YCIYTH
CBOJIATCS K MPOPAOOTKE TPAHCIIOPTHON M TOCTUHUYHOM JIOTUCTUKHU. J{J1s nanbHENIIero pa3BUTH
3TOH OTpaciu HeoO0XO0AUMO OO0ecleYuTh TYpOIepaTopoB HexocTaroule HHpopManuei o
BUJIOBOM COCTaBE ITHI[ PETHOHA, B KOTOPOM OHH pabOTarOT, 0 MeCTaX, NePCHEKTHBHBIX IS
pasBUTHS ATOTO BUJA TYpU3Ma, KOTOpbIE OTBeYaId Obl Kak MHTepecaMm OEpIBOYEpOB, TaK U
COXPAHEHHUIO IITHIL.

[MpuHnMn opraHu3anuu padOTHl, KaK HAM BHJAWUTCS, JOJDKEH OBITh PErHOHATBHBIM, B
Ka)KJIOM pEruoHe, Kak HaM KakeTcs, Oy/IeT CKIIaJAbIBaThCs CBOM aBTOPCKUM KOJIJIEKTHUB.

Yro MMPCACTOUT CACJIATD, MMPCKAC YCM U3JJAHUC CTAHCT BO3MOKHBIM?

PaGota Ha HOBBIM MyTeBOAUTENEM — OOJIbIlIas U MHOTOIUIaHOBass. HaunmHath €€ Hy:)KHO
C COCTaBJICHHS IOJIHOTO CIKCKA MTHUI[ PErMOHa, B KOTOPOM OyleT yKa3aH COBPEMEHHBIN CTaTyC
Buja (THE3AMTCS JIM, BCTPEYAETCS BO BpeMs MPoJi€Ta, oO0pa3yeT MHUTPAI[MOHHBIC CKOIUICHUS,
3UMYyeT, OOUTACT B THE3/I0BOC BPeMsl, HO THE30BaHUE HE JO0Ka3aHO U T.J.) U MPOIUIbIA CTaTyC,
ecnii OH wm3MeHWIcA. OOs3aTeNIbHO HY)XKHBI  OIICHKHM OOWIHS, CE30HOB MPHUCYTCTBUS,
MpeanoYnuTaeMeix OuoTomoB. Korga mosBATCS TeEpBBIE OILICGHKH, BO3HHUKHET BO3MOXKHOCTH
CIIeXKEHUS 32 U3MEHEHHUSIMH MECTHOU (hayHbI, a B ONITUMAJIHHOM BapHaHTE JaXKE U CICKEHUS 3a
0Cc0OEHHOCTSAMH (PEHOJIOTUN KOHKPETHOTO CE30HA.

Jlnst Toro, 4toObl MOJMYYUTh 3TH CBEJACHUS, NPUAETCSA CHavajga W3Y4UTh NTHUI] POJHOTO
Kpas. He Hy)XHO IymaTh, 4TO CAENaTh 3TO MOTYT TOJbKO MpOodeccHOHaNbl. Y HAac €CTh OIBIT
OpraHu3aluy NoA00HOH paboThl cuilaMH JitoOuTeNnel B pamkax nporpammbl «IItursl MockBbl 1
[MonmockoBbsi» (IIMull), koTOpas HayMHAIach C OTACIBHBIX OSHTY3MAaCTOB, a CErOJHS
oOBeIMHsET COTHM Jtofei. VX cuiamu, Hampumep, coOpaHbl JaHHbIE O NTHULAX MOCKBHI,
pa3duToil Ha KBaapaThl 2X2 KM, Ha 4TO MOTpeboBanoch 6 jeT paboThl, MOCIE Yero yaaloch
COCTaBUTh OYEHb MNOAPOOHBIA arnmac nrun ropomga (Kamsxur u nmp., 2014). Temepp sta
nporpamma nepemarayina uepes MKAJI, pacnpoctpansercs Ha MOCKOBCKYIO 00JacTs,
COCEJIHWE PErHOHbl M IOCTAaBWJIa HOBYIO I€JIb — CO3JaTh arjac THE3AALIMXCS NTHULl Bcei
eBponeiickoit yactu Poccun, cHOBa 1Mo KBajpaTam, HO Temepb OHU ropasno Ooibine — 50%50
kM. CBelleHMsI O NTUIAX B 3TUX KBaJparax cOOMpAIOT MO OMpEAEIEHHOW CXeMe, COBCEM He
cnoxxnoil. Kcratu, B Mypmanckoil obmactu u B Kapenuu emé MHOro HeoOcCelT0BaHHBIX
KBaJpaToB, M MHOTME M3 3/IeCb HPUCYTCTBYIOLUIUX MOIJM Obl MPHUCOEIUHUTHCA K ITOMY
AMOXaJbHOMY Tporeccy. HecKkoabko aIMHHUCTPATHBHBIX PETHOHOB yX€ IOJIHOCTBIO
oOcnieioBaHbl, (PAKTUYECKU B HUX YXK€ CO3/1aHbl JIOKaJIbHBIE aTJIachl ¢ «paspemeHuem» 50 Ha 50
KM. VI MOXHO OBITh YBEpEHHBIMHU B TOM, YTO MBI IIOCTETIEHHO MEpeiEM U K aTiiacam o0sacTei ¢
paspemenuem 10 Ha 10 kM, kak B EBpome!

Jist cbopa u XpaHeHHsI TaHHBIX YYaCTHUKOB IporpaMMbl Mnbséil YkonoBsiM pa3paboTana
crienuanbHas 0a3a naHHbIX «OHJalH-IHeBHUKHM HaOmromenuit mrumy» (http://www.ru-birds.ru),
Ky/a KaXIbl MOXET 3arpykarb pe3ylbTaTbl CBOMX HAaONIONEHHM W 3HAKOMUTBHCS C
pe3yapTaTaMHu KOJUIET, €CJIM OHU OTKPBITHI A MpocMOTpa. M3 MOoJydeHHBIX AAHHBIX B KOHLE
roja MOKHO BbIOpaTh camble MHTEPECHBIE, ClIeJIaTh MX aHalIU3 U OOHapoJ0BaTh HOBOT'OJHHIMA
UTOT (HOBBIC Ul PETHMOHA BHbI, HOBBIC THE3ALIMECS JJS PETMOHA BUJBI, BCTPEYU PEIKHX
BUJIOB, HAILIECTBUE KIIECTOB, MOCKOBOK, KEJJPOBOK M MPOY., HEOOBIYHbBIC 3UMOBKH, U T.11.).

A emé Mbl @pUIiIaliaeM B HEJABHO CO3JaHHYIO rajepero ¢ororpapuili NTHILL
EBponeiickoit wactu Poccum (http://gallery.birdsmoscow.net.ru/), rae (GhOTOOXOTHHUKH MOTYT
BBIK/IAJbIBaTh (oTorpaduu ntuu. Llens dorocaiita — cobparh (oTorpaduu Bcex BUAOB NTHIL
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Poccun, momous oTorpadam mpoaBUraTh CBOM CHUMKHA U OOJETYUTH MOMCK KAa4eCTBEHHBIX
WUTIOCTPAIMH TeM, KTO TOTOBHUT MyOJIMKAUHU O ITHULIAX.

OObenMHeHNI0 YCWIMH U KOOPIMHALIMM OYeHb CHOCOOCTBYeT oOIIas pacchbuika, Kyaa
KaX/IbIil TOCBIIAET COOOIIEHUS O CBOMX HAONIOJCHUAX M M3 KOTOPOHM BCE YYACTHUKH CpPazy
Y3HAIOT HOBOCTH. Y HAc e€CThb pacchuika nporpaMmMsl [IMull, cBos pacceuika UMeeTcs y HalIuX
coceneir u3 TBepckoil 001acTH, U MBI OYEHb PEKOMEHJyeM OpPraHU30BaTh TaKUE K€ B CBOMX
peruoHax.

Co BceM CKazaHHBIM XOPOILO FAPMOHMUPYET HUJEsl O TOM, 4TO ObLIO ObI BeCbMa MOJIE3HO
CO3/1aTh KAapTOTEKY OPHUTOJIOTOB CTpaHbl, NPUYEM — B IIUPOKOM CMBICIIE, C JIIOOUTEISIMH,
3aMHTEPECOBAHHBIMM YUYMTEISIMH, HHTEPECYIOIIMMUCA OXOTOBEJAMU M JaXe OXOTHHUKaMH,
6EpIBOUEpPAMHU «BCEX COPTOBY», IETCKUMH O0OBEANHECHUAMU — KPY>KKaMH, OMOKIIaccaMy U MpoY.

YroObl MmyTeBOAUTENb ObUI HAA&KHBIM M JOCTOBEPHBIM, B €r0 CO3JaHUU 00s3aTEIHHO
JOJDKHBl TPUHUMATh YdacTHEe MpOo(ecCHOHAIbHbIE OPHUTOJOTH. be3 HUX HEBO3MOKHO
COCTaBUTh HAyYHO OOOCHOBAaHHBIH CIHCOK OPHHUTO(AYHbI JAHHOTO PErHoHa; OHMU JOJKHBI
NPUHATH y4acTHe B BIOOpE MECT, MEPCIEKTUBHBIX Ui OEPIBOUMHTIA, B COCTABJICHUH OMUCAHUS
NPEUIOKEHHBIX YYaCTKOB U pa3pabOTKe MpaBHJ IOBEACHUS BO H30CKAHHE YPE3MEPHOIO
0OeCcIIOKOICTBA IITHII.

[IpencraBuTenssM TYpHUCTUYECKOTO OH3HECa HYXKHO II0y4acTBOBaTb B pa3pabOTKe
JIOTUCTUKU TIOCELICHHUs] YYacTKOB, NPEUIOKEHHBIX OPHHUTOJIOTAMH, M TNPEAJIOKEHUH 110
pa3BUTUIO HMH(PACTPYKTYpHl, a TakXke TMPUHATH (UHAHCOBOE YydacTue B IMyOJIMKaUU
IIYTEBOIUTEIICH.

3amaun 1 GEpaBodepoB: 1) yyacTue B WHBEHTapU3allMM OPHUTO(MAYHBI PErHOHA W
crnexeHne 3a e€ u3MeHeHUsMH ((pOpMUpOBaHME CKOIUICHWH, IMOSIBICHUE «HOBBIX», OOBIYHO
AHTPONIOTEHHOTO TPOMCXOXKACHHUST OWOTONMOB W T.M.); 2) ydacTHe B BBIOOpDE MeECT JUIs
HaOmoieHnil; 3) y4yacTHe B COCTAaBICHHWU MOJHBIX PETMOHAIBHBIX CIMCKOB BHJIOB TTHIl C
BBIJIC/ICHHEM HanOoJiee PUBIICKATEIbHBIX Il HAYMHAIOIIUX M MPOJABUHYTHIX O&paBoUYepoB; 4)
pa3paboTka NpeAoKeHH Mo 00yCTPONUCTBY MECT HAOIIOICHUH.

dotorpadsl-HaTYpalIUCThl OYAyT MPHUBIEYEHBI K MOA00pY (HOTOMILIIOCTpAIMA U CMOTYT
NPEIOKUTh BApUAHTHI 00YCTPOUCTBA MJIOLIAI0K [T HAOII0ACHUH .

JlutreparypHast 06paboTKa TEKCTOB JOJDKHA OBITh MOpyYeHa Mpo(ecCHOHANBHBIM JIUTEpaTOpaMm,
KYpHAJIHUCTaM UJIH pelakTopaMm.

Porms POCHIIL: 1) pa3paboTka €IMHO#M CTPYKTYphl PErMOHANBHBIX IyTEBOIUTENCH; 2)
noa00p OTBETCTBEHHBIX HCIOJHUTENCH B KaKAOM peruoHe (KoTopble B OyIayIleM CTaHyT
OCHOBOW PErMOHAIBHBIX OT/AENIEHHIT); MOA00p KOHKPETHBIX HMCHOJIHUTENICH OCYIIECTBISIOT
OTBETCTBEHHBbIE HCIIOJHUTEIM HAa MECTaXx IO COTJIACOBAaHMIO C LIEHTPAIbHBIMH OpraHaMu
POCHII; 3) pa3zpaboTka THIIOBOTO AM3aiiHa; 4) ydacTHe B MOUCKax (PMHAHCHPOBAHHS; 5) TpU
HEOOXOJMMOCTH — TOMOIIb B BBIOOpPE M3AATENbCTBA; 6) KOHTPOJH KayecTBa M COOTBETCTBUS
eJISIM | 33/1a4aM TPOEKTa; /) TIOMOILb B IPOABIKEHUH MTPOCKTA M PACIPOCTPAHCHUH TUPAKA.

Ha nepBom stane Beipabotannyto POCHUII cTpykTypy CTOUT OIpoOOBaTh B OJJHOM-JIBYX
pernonax. OHUM M3 HUX Morja Obl cTaTh MypMaHCKas 00JacTb, IJie YK€ MHOI'O C/EIaHO, HO
UMEIOLIUICS ITyTEBOAUTENDb IIOKA CYIIECTBYET TOJIBKO HAa AHIVIMHCKOM s3bike. Hemanblit
NOTEHIMAN JUId aHajJoruyHod paboTsl ecthb W B Kapemun. POCHII paccuuthiBaer Ha
KOHCTPYKTUBHOE 00CYX/I€HUE 3TOW U/IeU U MPUIJIAIIALT K COTPYIHUUYECTBY.
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Regional communities of ornithologists and birdwatchers: things to do

Elena D. Krasnova, PhD, senior researcher, Pertzov White Sea Biological Station of M.V. Lomonosov
Moscow State University, e_d_krasnova@mail.ru

Mikhail V. Kalyakin, DrS, Director of Zoological Museum of
M.V. Lomonosov Moscow State University, kalyakin@zmmu.msu.ru

On behalf of Russian Centre for conservation and study of birds named after Menzibr
authors invite everybody to participate in nationwide program on collection data for and
publishing of a series of birdwatching guidebooks

This year was marked by the event that is rather significant for development of
ecotourism. The birdwatching guide of Murmansk region was published (Frantzen et al., 2016).
This colorful, rather voluminous book describes places where many interesting birds can be seen,
including information how to get there, which birds one can see, when it is better to go there, and
what other interesting things can be found there. The book is written by Norwegian scientists
who already have a wealth of experience in birdwatching development, and Russian
ornithologists who are making the first steps in this direction, and published by “Javr” publishing
house in Kandalaksha. The book attracted public attention and birdwatchers showed their interest
but it was noted that more people would buy the book if it was in Russian (now it is only in
English). Also some drawbacks were revealed that should be discussed with professional
ornithologists and experienced birdwatchers and taken into account in the second edition.

Why do we consider publishing of this guide to be so important?

Firstly, because birdwatching is a very positive pastime and everything that is done for its
development is also very positive. Birdwatching is very common in many countries. About 300
min people globally are involved in birdwatching, including such well known people as British
Prince Charles and Bill Gates. Birdwatching is getting more and more popular in Russia, but
tourism infrastructure is lagging behind demand. Birdwatching guidebooks are very rare. It is
possible to find some reference books that allow to learn the names of the birds and tell one
species from another, but no information is available about the places where these birds can be
seen.

Then, this guidebook is the first of this kind in Russia. It is important as an example to
follow.
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This leads to the third consideration: we have discussed this initiative in Russian Centre
for conservation and study of birds named after Menzibr (RCCSB) and decided that it is
advisable to prepare and publish a series of such guidebooks for every region in Russia basing on
the lessons learnt from this first publication.

For the RCCSB this work with the perspective of covering the whole territory of Russia
can be a large-scale ambitious project with a potential of attracting new members to the Centre.
In each region this work could unite professional ornithologists and birdwatchers, including local
enthusiasts and photographers. Such birdwatching communities can later go on with other
activities besides publishing — it can be educational and research, nature interpretation, nature
protection, awareness raising projects.

What is our vision of the guidebook? To the considerable degree it is determined by the
one already published by “Javr”. Birdwatching guidebook should describe places and routes
where both experienced birdwatchers and newbies can meet the birds they are interested in. It
should contain map of the territory, short ornithological characteristic of the whole region with
list of species and their status, description of each territory and objects of interest. Best times and
methods of observation should be indicated, rules for birdwatching that ensure minimum
disturbance for the birds, ways of access and tourism infrastructure, including options for covert
observation and photography, and also description of the other places of interest, cultural,
historical and natural (including Protected Areas). The guidebook should be illustrated by
photographs of typical landscapes and birds. It should be in Russian but some information should
be also given in English — titles, captions, map legends, and lists of bird species should contain
Latin names.

Birdwatching as a form of ecotourism has some important features. Not every nature
territory can be of interest for birdwatchers. Normally they are looking for the places where one
can see big colonies of one or several species, or watch special moments of the birds’ life —
especially nesting and breeding behavior, or meet rare species to top off their “birdwatching
lists” — it is a common ornithological sport.

Transport accessibility is very important for the mass birdwatching while birds in large
numbers normally concentrate in wild inaccessible places. Availability of visitor centers and
information centers, well-equipped observation sites that are so common in many countries but
very rare in Russia would greatly facilitate development of birdwatching. Experienced
birdwatchers and photographers would highly appreciate the availability of hides or bird feeders
(for example, in the wintering grounds of the big birds of prey) where filming and taking photos
can be especially interesting. It is very important to ensure that this observation and some
unavoidable disturbance does not harm the birds, and this should be taken into account from the
very beginning of routes development.

The market of birdwatching tours is emerging spontaneously now, the number of tourism
operators who offer such tours is growing steadily. They normally are basing on the resources of
the official Protected Areas (nature reserves, National and Regional Parks etc) where ecotourism
is under the jurisdiction of environmental education sections. Some operators look for the places
of interest themselves and sometimes without due consideration of the necessity to minimize
disturbance for the birds they want to demonstrate. They are usually wide range tour operators
who are willing to organize anything from cultural tours to hunting; birdwatching for them is just
a side issue. Being anything but specialists in ornithology they often do not have necessary
understanding of birdwatching specificity, they do not organize guided walks and provide only
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transport and accommodation. For further development it is necessary to provide tour operators
with information about species composition of their region, about perspective places where
interests of birdwatchers can be balanced with necessity to ensure protection of the birds.

The work should be organized, as we see it, on a regional principle — each region should
have its own project team.

What should be done at the beginning?

Creating the guidebook is a large-scale project that consists of different tasks. It should be
started with the full list of the species of the region, where status for each species would be
indicated (nesting, occurs on migration, forms migration groups, wintering, occurs in nesting
time but nesting is not proved etc) and former status if it has changed. Estimates of numbers,
information on preferred biotopes and seasons of occurrence should be included in the
guidebooks. After the first estimates are obtained it would be possible to trace changes of the
local fauna and maybe even to trace special features of the phenology of certain season.

To get these data it is necessary to study the birds of the region. Not only professional
ornithologists can do this. We have successful experience of such work done by volunteers
within the framework of the program “Birds of Moscow and Moscow Region” that was started
by a few enthusiasts and now unites hundreds of people. Moscow was divided on square sections
2 x2 km and each of these sections was studied. This work took 6 years and resulted in a very
detailed atlas of city birds (Kalyakin et al, 2014). Now this program is expanding beyond
Moscow Ring and covers Moscow region and neighboring regions; the new ambitious objective
is to make atlas of the nesting birds of the whole European part of Russia, again working with
squares but now much larger ones, 50x50 km.

Data about the birds are collected within each square according to the scheme which is
rather simple. Many squares in Karelia and Murmansk region are not studied yet and everybody
are welcome to join this large-scale project. Some regions are already covered, that is, they have
their local atlases with resolution 50x50 km. And we are sure that eventually we will have
atlases with resolution 10x10 km as in Europe.

Special database is developed for collection and storing the data — “Online bird
observation diaries” (http://www.ru-birds.ru), where everyone can download results of own
observations and have a look at other entries (if they are open for viewing). Most interesting data
are selected and analyzed annually and by the end of the year the summary is published — new
species for the region, new nesting species for the region, occurrence of rare species, unusual
wintering species, invasion of crossbills, coal tits, nutcrackers etc.

We invite to have a look at recently created gallery of the birds of European Russia
(http://gallery.birdsmoscow.net.ru/), where photo-hunters can publish their photos of the birds.
The goal is to collect pictures of all the bird species that can be found in Russia, to create a
platform where photographers can sell their pictures and make it easy for those who are looking
for quality illustrative material.

Mailing lists are a good tool for communication within the program, that makes it easy to
inform everybody about one’s results. It greatly contributes to coordination and joining efforts of
all the program members. We have organized mailing lists within the “Birds of Moscow region”
program, our neighbors from Tver region also have their own mailing lists, and we recommend
to organize it in every region.
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Another interesting idea in tune with all activities described above is to create a database
of Russian birdwatchers in a broad sense — inluding enthusiasts, interested teachers, hunting
specialists and even maybe hunters, birdwatchers of all types, interested children — pupils of
specialized biological classes, members of study groups.

To ensure that the guidebook is reliable and accurate it is advisable that professional
ornithologists participate in the project. It would be impossible without them to produce
scientifically consistent list of birds of a certain region; they should participate in choosing
places best for birdwatching, description of suggested places and development of rules that
prevent excessive disturbance to the birds.

Representatives of tourism business should participate in the development of routes and
ways of transportation basing on the places selected by ornithologists, and suggest ideas on
infrastructure development. They also should contribute financially to guidebooks publishing.

Tasks for birdwatchers:

1. Participation in the inventory of avifauna of the region and tracing its changes (forming
of bird groups, occurrence of new, normally anthropogenic, biotoes etc)

2. Participation in choosing observation sites

3. Participation in compiling lists of bird species, placing emphasis on birds most attractive
for newbies and experienced birdwatchers

4. Suggestions for equipping observation sites

Wildlife photographers can help with finding and selecting photographs and provide their
suggestions for equipping the observation sites.

Editing of the texts should be done by professional writers, journalists and editors.
Role of RCCSB:

1. Development of unified structure of regional guidebooks

2. Selection of responsible people in the regions (that will then become leaders of the
regional projects). Selection of local executors is performed by regional responsible
persons in coordination with central office of RCCSB

Development of unified design for the guidebooks
Participation in fundraising
If necessary, assisting in selection of publishing house

Quality control, ensuring that tasks and goals of the project are met

N o &~ W

Assisting in promotion of the project and distribution of the published guidebooks

At the first stage the structure suggested by RCCSB can be tried in one or two regions - may
be Murmansk region where a lot has been done already, but the guidebook is available only in
English. There is a great potential for such initiative in Karelia. RCCSB looks forward to
constructive discussion and invites to take part in the project.
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Kak Mopckue 3a71MBbI IPeBPAaILAIOTCS B IIPECHBIE 03epa

Enena /imumpueena Kpacnosa,
KaHOuoam OUon02UYecKux HayK, CMmapuiull HayuHolll compyonux beromopcroti
ouonoeuueckou cmanyuu um. H.A. [lepyosa MI'Y um. M.B. Jlomonocosa
e_d_krasnova@mail.ru

Ha mnoGepexbe benoro Mops cymiecTByeT MHOXECTBO BOJOEMOB, IIOCTEIIEHHO
OTHEISAIOUINXCS OT MOpS M3-3a OBICTPOrO TOCIEJIeTHHKOBOIO TOJbeMa Oepera, KOTOPBIH
IIPOJIOJIKACTCS U B HAlIM JHU. Ha myTtu sBOIIOLMH U3 MOPCKOTO 3aJIMBa B IIPECHOBOAHOE 03€pO
3TH BOJOEMBI MPOXOJAT YEpe3 MEPOMHKTHUECKYIO CTaaUI0 M OOpEeTaloT psJl MHTEPECHBIX
THJIPOJIOTUYECKUX M DKOJOTMUeCKUX  ocoOeHHocTel. (OcCOOeHHO BakHas poOJb B HHUX
NPUHAMICKAT MHKPOOPraHM3MaM, OHH OIpPENeNAI0T OCOOCHHOCTH MX BEPTHUKAIBHOM
CTpaTH(UKaLMK, HUCTOYHHUK TEPBUYHOW MPOAYKIHMH U CBOICTBa BOJOEMOB, BaXHBIE C
XO351MCTBEHHOU TOYKH 3PEHUS.

Ha mnoGepexxbe benoro Mmops 3emHas TBepAb JHIIb Kaxercs He3plOnemoii. beper
Kanpganakmickoro 3anmBa — MOJHUMAETCs, W JOBOJBHO ObicTpo. B paiione bernomopckoit
o6uoctraniun MI'Y, rae 6eperoBas nuHus nepecekaercs ¢ IlodaspHeiM Kpyrom, reomopdosoru
OTpeAieIIN CKOPOCTh BO3abiMaHus: 3a mociennue 100 nmer OGeper moansuics Ha 40 cm
(Omronuna, Pomanenko, 'onoBuna, 2005; Ontonuna, Pomanenko, 2007). Dto omnpenenuiu ¢
MOMOIIBI0 PATUOYTIIEPOAHOTO aHAK3a, HO M 0€3 HETr0 KaXKIblii MOXKET YBUAETh, KakK JalleKo OT
ype3a BOJbI OKa3aiuch OpeBHa OT JecocmyiaBa cepeauHbl XX BeKa, MOKPBITHIE MXOM U
obpocme TpaBamu. [1o Toif ke MpUUMHE HEKOTOPHIE CTAPUHHBIC AEPEBHU Ha MOOEpekKbe, Kyaa
B XVI-XVII BB. 3axoaunu 60mbire MOMOPCKUE Cy/la, B HAIIA THU AOCTYITHBI C MOPSI JIUIIb JJIs
nomok. I[lpuumHa »HTOrO TOMHATUS — TOCTECNEAHUKOBOE pPACHPAMIICHUE 3EMHOM KOPBI
(MTOCTIIISIUAIBHOE M30CTAaTUYECKOE TOJHITHE), KOTOpas BO BpEeMs MOCJIECIHETO OJICICHCHUS
MPOTHYIACH MOJ TSDKECTBIO TPEXKUIIOMETPOBOM NeAstHON Tophl. bemoe mope oOpaszoBanock 12
THICSY JIET Ha3aJ TOCIe TasHUS STOrO JIEJHHKA, B TE€OJOTHYECKOM MaciiTabe OHO COBCEM
MoJoJ0e, a Oeper HaxOMUTCS B MOCTOSHHOW nuHamuke. CKOpPOCTh TOJHSATHS JOCTATOYHO
BEJIMKA, YTOOBI CEpPhEe3HbIC U3MEHEHUS OUepTaHUi Oepera ObUIM 3aMETHBI JIaXKe Ha MPOTSHKEHUU
KU3HU OJTHOTO YelloBeKa. MOYKHO yBHJIETh, KaK MPHUPACTAIOT K Oepery ocTpoBa, Kak 0OCHIXAIOT
MEJIKOBO/IbS M MPEBPALIAIOTCS B MPUMOPCKHUE JIyra, a MOPCKUE 3aJIMBBI  OTAETSIOTCS OT MOPS U
npeoOpas3yroTcs B 03epa. ITOMY CIOCOOCTBYET M3BHIIMCTasl OeperoBas JTMHUS, KOTOpas OTINYAeT
O6emomopckuit 6eper oT mobepekbsi MHOTUX JPYTUX MOpPEH, U BOJHUCTHIA JOHHBIA penbed, rae
ryOOKHe YJacTKH YepeayloTcsl C MEeCYaHbIMH U KaAaMEHHCTBIMU OTMENSIMH, OCIOKHSIOIIUMU
CYJOXOJICTBO.
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[IpencraBum cebe TtunuuHblil a1 benoro Mops 3anuB ¢ yriuyOsieHueM B cepeluHe U
oTMENbI0 Ha BbIxoJe. Ilo mepe moapéma 1HA 3Ta OTMENb OKaXKETCS MPENSATCTBUEM IS
NPUINBHO-OTJIMBHBIX TEUECHHH, U3-3a Yero B yrIIyOJeHUH MOXKET BO3HUKHYTh cTarHauus. Korma
OTMENb MOJHUMETCS HaJ YpPOBHEM MaJIOM BOJbI, OHAa OTrPAaHMYUT AMIUIMTYAY KOJeOaHMH,
NPUIMBHAS BOJIHA OCIA0HET W CTaHET aCUMMETPUYHONH — ¢ OBICTPBHIM NPWJIMBOM U JIOJTHM
ornuBoM. JlanbHelilee BO3ABIMAHHME OTMENIM TPEBPATUT €€ B (DUIBTPALIMOHHYIO JamoOy,
noJI00HYIO TOM, YTO OTAeNsAeT OT bapeHueBa Mops 3HAaMEHUTOE 03ep0 MOrujabHOE Ha OCTPOBE
Kunpnun. Korna npoMexyTku Mexay KaMHSAMHU 3a0bIOTCS IIECKOM M MJIOM, a caMa IepeMbIuKa
MOJIHUMETCSI HACTOJBKO, YTO MOJHOCTHIO OTCEYET MPHUIUBBI M HATOHBI, OBIBIINI 3a]MB CTAHET
03€poM, IIPECHBIM Yy IIOBEPXHOCTHM M COJEHBIM BHYTpU. Takue BOJOEMBI Ha3bIBAIOT
MEPOMUKTHUYECKUMH, YTO O3HAUYAET «IIEPEMEIINBAEMBIMU YACTUYHO», OHU COCTOST U3 CJIOEB C
pa3sHOM IUIOTHOCTBIO BOJbl. BerpoBoMy IepeMENIMBAHUI0O M TEIUIOBOM KOHBEKIIMM B HHUX
MIOJIBEPKEH TOJIBKO MOBEPXHOCTHBIN CJIOH, a 0ojiee TspKeas HIDKHSS BOJHAS Macca HUKOT/AA He
nepeMemBaercss ¢ BepxHeil. [lo naHHBIM M30TONHOrO AATHPOBAHUSA O3EPHBIX OCAJAKOB Ha
CoJl0BEeLIKMX OCTPOBaX, HA MEPOMHUKTHUECKOH CTalK BOJOEM MpPEeOBIBAET HECKOJBKO CTOJETUN
(Cy6erro u ap., 2012). ®uHanbHas cTaaus BOJIIOLUHU BOAOEMA, OTICISAIONICTOCS OT MOps, —
0OBIYHOE IPECHOE 03ep0, y KOTOPOTo CIOXKHAs HCTOPUS €ro B3aMMOOTHOLICHHH € MOpeM
3anMcaHa B JOHHBIX ocafkax. [log KOpMUHEBBIM O3€pHBIM CaIpPOIIEIEM 3aJIEraeT CION YEpHOIO
rpyHTa, 4Yed 1BeT OOycloBleH cylbpuaamu, B KOTOpbIE OaKTepHH-CYIb(PaTperyKTOPHI
NEPEBOAAT CyAb(PaThl MOPCKOW BOJABI. A €llle HWXKe — CBETJIbIH MMEeCOK C PAKOBUHAMU MOPCKHUX
MOJUTIOCKOB, CBUAETENSIMH MOPCKOTO MPOILJIOro 3TOro BojoeMa. B 3To Moxker ObITh TPyIHO
MIOBEPHUTH, HO BCE MPECHBIE 03epa OETOMOPCKOro OacceifHa, axe Te, YTo ceifdac pacroyioKeHbI
Ha BBICOTE cTa M Oojee MeTpoB, Korma-to Obun Mopckumu 3anuBamu (Kombka, Kopcakosa,
2013; Konbka u ap., 2015). U kaxxmpoe mpoxXoauiio uepe3 MEPOMUKTHYECKYIO CTaHIO.

[To BceMy MUPY MEPOMHUKTHUECKHUX BOJOCMOB OUYEHb MAJIO, OHHM CTOJIb HEOOBIYHBI, YTO
KaXJIblii TpencTaBiseT OOJIBIION WHTEpec JUisi Hayku. B Tex cTpaHaX, TIe €cTh
MEPOMHUKTHYECKHE 03epa, HUX U3y4aroT u oxpansioT. CymecTByer mporpamma o
WHBEHTApU3alMd TaKMX BOJOEMOB W HMX Karajor. B Poccuu campIM  HM3BECTHBIM
MEPOMHUKTHYECKUM O03€pOM JI0 HEIaBHEr0 BPEMEHH ObUIO 03epo MOTWIBHOE Ha OCTPOBE
KunbauH, KOTOpOE COCTOUT M3 TPEX CIOEB: MPECHOTO MOBEPXHOCTHOTO, CPETHETO COJEHOTO M
HW)KHETO, TOXE COJIEHOTO, HO HACBIIICHHOTO cepoBojoponoM. Kaxaomy wu3 cioes
COOTBETCTBYET CBOE COOOIIECTBO KUBBIX OPraHU3MOB. BEPXHEMY — IIPECHOBOJIHOE, CPEITHEMY —
MOPCKO€, a HMYKHEE TPEICTaBISIET CO00M OaKTepHa bHBIN KOTEN, B KOTOPOM pa3Hble OaKTepUu
OCYIIECTBISIOT MHOXECTBO XMMUYECKUX MPOIIECCOB: OJTHM BOCCTAHABIMBAIOT CEPY CYIb(PHIOB
JI0 CEpOBOJIOPOJA, APYrHe OKHCISIOT 3TH CYIb(UIBI 10 YHCTON Cepbl, apXeH BhIpaOATHIBAIOT
METaH, JIPyrue MPOKapHOThl, METAHOTPO(BI, €ro UCIOJIB3YIOT, €CTh MUKPOOPIaHU3MBI, KOTOPHIC
MPOU3BOIAT BOJIOPO, U T€, KOTOPBIE €0 YIOTPEOIsIoT, ¥ T.7l. B cpeHeM MOpCcKoM ciioe o3epa
MoruibHOTO 00uTaeT 0cOObIi moaBUA Tpecku — kubauHckas (Gadus morhua kildinensis), ona
normasga B 3TO 03ep0 JI0 TOTO, KaK OHO OTACIHJIOCH OT MOpS, C TEX IMOP JKUBET B M30JISAIHUU U
npuoOpesia CyIIeCTBEHHbIC OTIWYMS OT MATePUHCKON monymsiiuud. KuibAMHCKas Tpecka
3anecena B Kpacnyro kaury Poccuu (http://biodat.ru/db/rb/rb.php?src=1&vid=205).

OBCpO MoruiasHO€ CTOIb H606BIIIH0, YTO €ro OOBSIBUIN MaMSITHHKOM MpUpoOAbl. I[OJ'IFOC
BpEMs OHO HNPCACTABIAJIOCH YHHKAJIbHBIM, IMOKa HC BBISICHUIIOCH, YTO Ha H06epe>1<be Bbeioro
MOpsI HaXOJUTCS MHOXECTBO aHajormuHbix BogoemoB (Kpachosa, Ilantromun, 2008). B
IIOCJIEAHUEC 6 ner nx HN3YYCHHUECM 3aHHUMACTCA OOJIBIION KOJUIEKTUB I/ICCJ'IC,[[OBaTeJ'IeI\/'I U3 pPa3HbIX
HAayYYHBbIX yqpexcz[eHI/Iﬁ, a KOOpANHUPOBATH 3TU pa6OTBI OT JIna EeHOMOpCKOﬁ 6I/IOCTaHI_[I/II/I HUM.
H.A. Ileproa Beinasgo MHe. B Ommkalnx oKpecTHOCTAX OMOCTAaHIIMM Mbl OOHAPYKUJIH MSATh
o3¢p C COJICHOM HJIM COJIOHOBATOM BOZ[OI71 Ha JOHC, KOTOPLIC OKa3aJlnuCb MCPOMHUKTUUCCKUMU
(Krasnova et al., 2015 a).
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OnHO M3 caMbIX 3aMEYaTeNIbHBIX CIEACTBUI MHOTOCIOMHON CTPYKTYpBl OEIOMOpPCKHX
MEPOMHUKTHYECKIX BOJOEMOB — HapHUKOBBIN 3P dekT, mnu 3¢dexT «comHeunoro npyaa». Ox
MPOSBIIIETCA B TOM, YTO CPEAHUN COJICHOW CIIOM BOJBI MPOrPEBACTCS TOpPa3f0 CUIIbHEE, YeM
BEepXHHI mpecHbIi. Boga mocraroyHo mpo3payHa, YTOOBI COJIHIIE HArpeBajlio TEMHBIA JTOHHBIH
I'PYHT, OH OTJAeT TEeIUIO BOJIE, KOTOpas ¢ HUM KOHTAaKTUPYET, HO B aTMOC(]epy TEIIo HE yXOIHT,
MOCKOJIBKY €r0 H30JIUPYeT NPECHBIH BEPXHUN CIOW: TemIoBOi IudQy3uun NpensTcTByeT
IPAAUEHT IUIOTHOCTH. AHAJIOTUYHBIM 00pa3oM B  CTpaTH(GUUUPOBAHHBIX  BOJOEMAax
HaKaIuIMBaeTCcs KHUCIOpOJ, oOpasyroumiics B pe3yibrare (OTOCHHTE3a (UTOIUIAHKTOHA, €ro
CoJIep’KaHue B CpeHEM clioe 03epa MoxkeT noxoauTh 10 200-250% HaceieHusl.

Eme oaHo HeoObluHOE SBICHHE, KOTOpPOE JUISL OTICINSAIOUIMXCS BOJOEMOB, Hao0bopoT,
TUIIUYHO — LIBETHBIE cJIoM Bojbl. Ha rpanune a’poOHON 1 aHa’ poOHON 30H HEPEIKO BO3ZHHUKAIOT
toHkue, Bcero 10-50 cm TommmHOM, ciou ¢ sipkoi okpackoi. B Bogoemax, erie He MOJTHOCTHIO
M30JIMPOBAHHBIX OT MOpPS, OHM HMMEIOT KPACHBIA IIBET W3-32 KPUINTO(PHUTOBBIX BOJOPOCIEH
Rhodomonas sp. (KpacaoBa u ap., 2014). DTHX KI'yTUKOHOCIIEB MOXET ObITh TAK MHOTO, YTO HX
ouomacca nocturaer noutu 200 wmr/m, u Xapakrepusyercs He NPOCTO Kak LBETCHHE, a
runepuserenue (Kanmarkas u np., 2014). B Tex Bojoemax, riie moBEpXHOCTHAs BOJHAs Macca
y)K€ cTajla IPECHOHM, aHAJOTHUYHBIM CJIOH OOBIYHO HMMEET TyCTO-U3YMPYIHBIH LBET H3-3a
MaccOBOI'0 PAa3BUTHUS 3€JIEHBIX CEPOOAKTEPHid, OCYILECTBIAIONIMX aHOKCUTEeHHBIH (hoTOCHHTE3
(To ecTh (oTOCHHTE3, B X0J€ KOTOpOro He BeienseTcs kuciopona) (Krasnova et al., 2015 b).
Oco6eHHOCTh 3TOr0 (POTOCHHTE3a 3aKIIOYaroTcs B TOM, YTO OH HPOXOJUT B aHAIPOOHBIX
YCIOBHUAX B TMPHUCYTCTBUU CEPOBOJIOPOJA, KOTOPBIA JUIS «TPAAMLIMOHHOTO» OKCUTE€HHOT'O
¢doTocuHTe3a — CTpallHbI sA. B oTiauume OT 3eneHBIX pacTeHHd, cepoOakTepuu s
¢doTocHHTE3a B KauyecTBE MCTOYHHMKA BOJOPOJAA UCIOIB3YIOT MOJEKYlIbl HE BOJAbBI, a
CepoOBOJIOPOJA, M B pE3yJbTaTe BBIAEISIETCS HE KHUCIOpPOJ, a cepa. B HECKOJIbKO MEHbLIeH
KOHIIGHTPALlUU 3eJIeHble CepOOaKTepUH BCTPEYAIOTCS U B BOJOEMAax C KPUITO(PHUTOBBIM CIIOEM,
HEMOCPEICTBEHHO N0J] HUM. KpunTo(uToBbIe BOAOPOCIN OTHOCATCS K MUKCOTpo(am, TO €CTbh
OpraHu3MaM CO CMELIAHHBIM IMUTAHUEM: B 3aBUCHMOCTHU OT YCJIOBUN, OHM MOTYT HE TOJIBKO CaMH
CHUHTE3MPOBaTh OpPraHMYECKHE BEIIECTBA, HO M MOTJOIIATh T'OTOBHIE, B TOM YHCJIE — B BHJE
odopmieHHbIX YacTull U Oaktepuil. [lo Bceil BepOATHOCTH, MX COCEACTBO € OakTepHaTbHBIM
clloeM He ciy4aifHo. B To ke Bpems, camMu KpUNTO(UTOBBIE BOJOPOCIN — XOpOIIas MUIIA s
CJICAYIOIIMX 3BEHbEB IMUIIEBOM Lenu: HH(PY30pHii, MHOTOKJIETOUYHOTO 300IUIAHKTOHA, KOTOPBIM,
B CBOIO OYepe/ib, KOPMATCS KpYyIHbIe 0ecrio3BOHOYHbIE U PbIObI. TakuM 00pa3oMm, cooOIIecTBO
BOJIOEMOB, OTJENAIOIUXCS OT MOps, Oasupyercss Ha MEPBUYHOM MPOAYKLIHMU AHOKCUTEHHOI'O
dorocuHTe3a, 4TO (PyHIAMEHTAIBHBIM 00pa3oM OTJIMYAET MX OT JPYrMX BOJHBIX 3KOCHUCTEM,
BKJIIOYAsl HCXOJIHYIO MOPCKYIO U (PUHAIBHYIO TPECHOBOIHYIO.

B apyrux MepoMHKTHUYECKHX BOJOEMax OaKkTepHUabHBIN CIOW HAa IpaHMIIE KUCIOPOTHOU U
0ecKUCIOPOAHOM 30H OBIBAET HE TOJIBKO 3€JIEHBIM, HO U PO30BBIM MM OypbIM. Bee 3aBucur ot
TOr0, KaKle UMEHHO OaKTepuu B HEM OOUTAIOT — 3eNEHbIE, MypIypHbIE UK KopuuHeBble. Ho Bce
OHM B DKOCHUCTEME BBINOJIHAIOT OJHY U TY K€ poJib. AHOKCUT'CHHbIE (POTOTpO(HBIE OaKTEepHH,
yCBaMBasi CEpPOBOJOPOJ, OCHOBHOM HCTOYHHMK KOTOPOIO HaXOJUTCS B HM)KHEH BOJHOM Macce,
HPENATCTBYIOT ero nugdy3un B oOUTaeMble BEpXHUE CIIOM. TeM caMbM OakTepuH, ¢ OJHOM
CTOPOHBI, HOJIEP)KUBAIOT (2 BO3MOXHO W CO3/JAIOT) TPaJMCHTHl XEMOKIHMHA, a C JAPYroil —
3alIMIIAIOT BBIIIETEKAIIME COOOIIECTBa OT SIOBUTOrO cepoBopopoaa. Kpome Toro, rycras
cycneH3Hsl OakTepuil He MPOIYCKAeT CBET, MO3TOMY HMIKE I[BETHOTO CJIOS KPYIJIBIM TOJ LapsaT
TEMHOTA U XOJIOJ, YTO TOXKE CIIOCOOCTBYET YCTOMUYMBOCTH BEPTHUKAIBHON CTpAaTH(HUKALIHH.

Taxkum 06pa30M, npu u30JEIOUKU OT MOpPSA BOJAOCM OKa3bIBACTCA B KAaYCCTBCHHO HOBOM
COCTOSAHUH, KOTOPOC C TOUKHU 3PCHUA THAPOJIOTHHN XaPAKTCPUIYCTCA KAK MCPOMUKCHS, a4 B IIJIAHE
OKOJIOTHMH — KaK CJIOXKHas1 CUCTCMa COO6IJ_ICCTB, B KOTOpOfI onpeaciraromas pojib NpUHAAJICKUT
MHKpPOOpPIraHu3MaMm.
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[Tockonbky Ha OEIOMOpPCKOM MOOEpeXbe TaKUX BOJOEMOB MHOIO, Ha Pa3HBIX CTAAMUAX
OTIIHYPOBBIBAHUS OT MOpsI, TO, BBICTPOMB HMX B psi, MOXHO PEKOHCTPYHPOBATH COOBITHS
IPOILJIOro M JaTh MporHo3 Oyaymiero. Hampumep, mpencka3aTh, YTO MPOU30HAET ¢ MOPCKHM
3aJIMBOM, €CJIM OTJEJIUTh €ro MCKYCCTBEHHO, YTO CIIy4aeTcsl MpPU JOPOKHOM CTPOUTENLCTBE,
KOHCTPYUPOBAaHUH MPHJIMBHBIX AJIEKTPOCTAHIIMMA, a HHOTAA U B LEAX pa3BeleHus poiObl. Eciu
THJIPOTEXHUYECKOE COOPYKEHHE CO3J1aeT CYIIECTBEHHOE MPENSATCTBHE IS IPHIUBHOTO
TEUEHUs, BOJOEM HEMHHYEMO IEpeiIeT B MEPOMHUKTHYECKYIO CTaHIO, OO0JbIIast 4acTh BOAHOM
TOJIIIM CTaHET HEMPUTOJHOM ISl )KU3HH a’poOHON (ayHbI U (QIIOpHL, a, B CiIyyae NOCTYIJICHHS
0O0JIBLIOTO KOJIMYECTBA OPraHMYECKUX BEIIECTB, HAIPUMED — B BUJIE OBITOBBIX CTOKOB, WIH, IPU
CaJIKOBOM Da3BEIEHUHM pbIObI, PHIOHBIX (eKaTuii WIM HEYCBOGHHOIO KOopMa, TIpaHHIa
CEpOBOJIOPOJHOTO 3apAKEHUSI MOXKET IOJHATHCS HACTOJIBKO BBICOKO, YTO BOJOEM YTPAaTUT
BCSKYIO NIPUBIIEKATeNbHOCTh. ECTh M Xopolire HOBOCTHU: Ojarojapsi MIOTHOCTHOMY Oapbepy,
KOTOpbI HEHW30€KHO BO3ZHUKACT B CTPATU(GHUUMUPOBAHHBIX BOJOEMAX, U BBILICYIOMSHYTHIM
OakTepusM  OTpaBieHHE aTMoc(epbl  CEpOBOJOPOJOM  MAaJOBEPOSTHO. A YepHBIU
CEpOBOJIOPOIHBIN M1, KOTOPBI HAKAaIUIMBAETCS B TAKUX BOJOEMaxX — HE UYTO MHOE, Kak JiedeOHast
Ipsi3b, KOTOPYIO MOKHO MCIIOJIb30BaTh B OaJIbHEOTEPAIIHH.

Ho pa3Be 3a 370 MBI IIeHHM OeJIOMOpPCKOe MoOepexnbe?
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How do the marine bays turn to the freshwater lakes
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Many water bodies on the shore of the White sea are in the process of gradual detachment from
the sea because of fast postglacial uplifting of the shore that is still going on now. In this process
of transformation of a sea bay into freshwater lake it passes the meromictic stage that has a
number of interesting hydrological and ecological features.

The special role in this system is played by microorganisms that cause vertical stratification, are
the source of the initial production and determine characteristics of the water body relevant for
its possible use.

On the shores of the White Sea the land only seems to be firm and solid. The shore of
Kandalaksha Gulf is steadily and quickly rising. Geomorphologists determined the rate of this
vertical movement near White Sea Biological station of Moscow University, where the shoreline
crosses the Polar Circle: in the past 100 years the shore rose by 40 sm (Olunina et al, 2005),
(Olunina, Romanenko, 2007). It was calculated on the basis of radiocarbon analysis and can be
easily seen directly — there are many logs on the shore left from wood floating in the beginning
of XX century that are lying very far from the waterline, overgrown with moss and grass. For the
same reason many old villages on the shore nowadays can be reached from the sea only by small
boats, and according to historical data in XVI-XVII centuries big Pomor vessels regularly
harbored there.

The reason for this uplifting is postglacial unbending of the Earth’s crust (isostatic uplift)
that during the last glaciation bent down under the pressure of 3 kilometers high ice mountain
range. The White Sea was formed 12 thousand years ago after thawing of this glacier, it is very
young from the geological perspective, and the shore is still very dynamic. The rate of the
uplifting is so high that some changes can be noticed within the human life span.

lone can see how islands became part of mainland, how shallows are drying up and
turning into shore meadows, and sea bays detach from the sea and turn into lakes. The
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meandrous shoreline which is a special feature of the White Sea, and uneven relief of the sea
bottom where deep depressions interchange with shallow areas — plague for seafarers - contribute
to the process.

Let us think of a typical White Sea bay with depression in the middle and shallow area at
the neck. As the shore rises this neck is getting more and more narrow and eventually the
shallow area would become an obstruction for the tidal flow so water in the depression would
stagnate. When the shallow area start to dry up during low tide, the tidal flow weakens and
becomes asymmetrical, with fast inflow and long outflow.

Further uplifting of the shallow area makes it effectively a filtration dam like the one that
separates famous Mogilnoe lake from Barents sea on Kildyn island. When the shallow dries up
completely and the spaces between the stones fill with sand and silt the former bay turns into
lake — with a layer of the fresh water on the surface and salt water underneath.

Such lakes are called meromictic that means ‘partially mixing” - they have layers of
water with different density. Only the upper layer experiences mixing by wind and thermal
convection, and heavier lower layer never mixes with the upper one. According to isotopic age
determination of lake sediments on Solovki islands, the lake can remain in meromictic state for
several centuries (Subretto et al.,, 2012). The final stage of the evolution is just a normal
freshwater lake with the dramatic history of relationships with the sea written in sediments.

The layer of black ground lies below brown lake organic slime — this colour is caused by
sulfides formed from sea water sulphates by sulfate-reducing bacteria; even deeper lies sea sand
with seashells — witnesses of sea history of the water body. It might be difficult to believe but all
the lakes in Karelia, even those situated at 100 and more meters above the sea level, once were
sea bays (Kolka, Korsakova, 2013) (Kolka et al, 2015) and then passed through meromictic
stage.

Globally, meromictic lakes are very rare and each of them is of interest for the science. In
the countries where such lakes are situated they are normally protected and studied. There is a
program on meromictic lakes inventory, a catalogue of the lakes is created. In Russia the most
famous meromictic lake was until recently lake Mogilnoe on Kildyn island. It has three layers:
freshwater surface layer, salt water below and salt water saturated with hydrogen sulphide.

Each layer has its own community of living organisms: freshwater community in the
upper layer, sea community in the middle and a complex combination of different bacteria at the
bottom: some bacteria reduce sulphides, others acidify them to pure Sulphur, the arhaea produce
methane, other prokaryotes, methanotropic bacteria, use it up; there are microorganisms that
produce hydrogen and those that utilize it etc.

The seawater layer of Mogilnoe lake is a home to a special subspecies of cod — so called
Kildin Cod (Gadus morhua kildinensis), that had got into the lake before it separated from the
sea, and has lived in isolation since that time. It has developed significant difference from mother
population. Kildin Cod is listed in the Red data Book of the Russian Federation
(http://biodat.ru/db/rb/rb.php?src=1&vid=205).

Mogilnoe lake is so unusual that it was given a status of the monument of nature. For a
long time it was thought to be absolutely unique until it turned out that many lakes of the White
Sea region are of the same type (Krasnova, Pantulin, 2008). In the recent 6 years a large team of
scientists from several research centers has been involved in the investigation of these lakes and |
was put in charge of this project on behalf of the White Sea Biological station named after N.
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Pertsov. In the close vicinity of the station we found 5 lakes with saline water at the bottom that
turned to be meromictic (Krasnova et al., 2015 a).

One of the most remarkable effects of the multi-layered structure of the White Sea
meromictic lakes is greenhouse effect, or so called “sunny basin” effect. It means that the
temperature of the medium saline layer is higher that the temperature of the upper freshwater
layer. Water is transparent enough for Sun to heat the dark bottom ground, it then heats the
adjacent water layer but the upper freshwater layer prevents the heat transfer to the atmosphere —
density gradient inhibits thermal diffusion.

The same mechanism accounts for the accumulation of oxygen in stratified lakes. The
oxygen is formed as a result of phytoplankton photosynthesis, and in the medium layer its
concentration can reach 200-250% of saturation.

Another unusual phenomena that is typical for the detaching lakes is coloured water
layers. Thin (10-50 sm) layers of bright red or green colour often appear between aerobic and
anaerobic zones. If the lake has not yet detached completely the colour is red because of
cryptophytic algaeRhodomonas sp. (Krasnova et al., 2014). Concentration of flagellates can be
so high that their biomass reaches 200 mg/Il, and this condition is called not just blooming but
super-blooming (Kalmatskaya et al, 2014). In the lakes where the upper layer became
freshwater, this layer has normally deep emerald colour because of green Sulphur bacterium that
carry on anoxygenic photosynthesis (that is photosynthesis that does not produce oxygen)
(Krasnova et al., 2015 b).

The special feature of this type of photosynthesis is that it goes on in anaerobic conditions
in presence of hydrogen sulphide that is a poison for the “traditional” oxygenic photosynthesis.
While green plants for the photosynthesis use water molecules as a source of hydrogen and
produce oxygen, Sulphur bacteria use hydrogen sulphide and produce Sulphur. In a smaller
concentration green Sulphur bacteria can be found in the lakes with cryptophytic layer just
underneath it. Cryptophytic algae belong to mixotrophes — organisms with mixed tropic
mechanism: depending on the environment they can either synthesize organic materials or feed
on existing ones, including bacteria and other particles. Most probable that there is a good reason
why these algae live close to bacterial layer. At the same time cryptophytic algae is a food for the
next links of the food chain: infusoria, many-celled zooplankton that, in its turn, is eaten by big
invertebrate fish. So, the community of water bodies detaching from sea is based on the initial
production of anoxygenic photosynthesis which is a fundamental feature that differentiate them
from all other water systems, including initial sea bay stage and the final freshwater lake state.

In some meromictic water bodies the bacterial layer on the border of aerobic and
anaerobic zones can be not only green but pink or brown, depending on the certain type of
bacteria - green, red or brown. But they all play the same role in the ecosystem. Anoxygenic
phototrophic bacteria feed on hydrogene sulphide originating from the bottom layer and prevent
it from diffusing into the upper water layers. Thus the bacteria maintain (or maybe cause)
chemocline gradients and protect organisms living in the upper water layers from the poisonous
hydrogen sulphide. Besides the dense suspension of the bacteria stop the light so it is dark and
cold all year round below this coloured layer — which also contributes to the vertical
stratification.

So in the process of separation from the sea a water body develops a new state that in

terms of hydrology is characterized as meromictic, and in terms of ecology — as a complex
system of communities which microorganisms playing a dominant role.
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Because there are many meromictic lakes at the various stages of detachment from the
sea along the shore, it is possible to reconstruct the past and forecast the future basing on the data
obtained from these lakes.

For example it is possible to predict what would happen to a sea bay if it is separated
from the sea artificially — as a result of road construction, building of a tidal power station or fish
hatchery.

If a hydro technical structure creates a serious obstruction for the tidal flow the water
body will inevitably develop a meromictic state, the most part of water will become unsuitable
for aerobic flora and fauna. Mass inflow of organic material, for example, in the form of
household wastewater, sewerage or, in case of fish breeding, forage or fish excrements, the
hydrogen sulphide contamination can became so high that the lake loses its attraction
completely. The good news are that it is not very probable that the hydrogen sulphide can get
into the air due to the density barrier that inevitably develops in stratified water bodies. And the
black silt that accumulates in such lakes is nothing else but therapeutic mud that is used in
balneotherapy.

But there are other reasons why we value and love White Sea shore.

The work was financially supported by RFBR (grants 16-05-00548a and 16-05-00502a).

EBrenuii ®@egoposuy bapronba — Xy10:KHUK U

opranusatop typusma Ha Koabsckom CeBepe un B Kapeanu

Baoum Anexceesuu Jluxaués, Konvckuii yeHmp oxpansl OUKoU npupoovl

lihva@mail.ru

W3BecTHBli  poccuiickuii  reorpad, ocHoBaTenb u  gupektop  LleHTpanmbHOTO
reorpagpuueckoro Mmy3est Benwamun IletpoBuu  CeméHoB-Tsu-1llanckuit  (1870-1942)
BCIIOMHHAET O 3HAKOMCTBE C FepOeM HaIllero ouepka Tak: «Bepa miaamas cooOumia MHE, 4TO B
Jlenunrpan npuexan ¢ XubuH 3HakoMbiil TareeBbix, Moonoii yenosek E.®. bapronsa (cbiH Mo-
€ro IOKOMHOro rumHasudeckoro tosapuima @P.B. bapronbpna M IUIEMSHHHUK aKaJeMHKa-
BocTokoBena B.B. bapronbna) u npuBé3 ¢ co0o0it MHTEPECHBIC XYI0KECTBEHHBIE ITIO/IbI X UOUH.
51 yepe3 He€ MpUTiacui €ero K HaM Ha JIOM U, MIOCMOTPEB 3TIOABI, yoenwics, uro bapTtonbn —
OYEHb TAJIAHTIMBBIN XYAOKHUK, HAIIOJIOBUHY CaMOYyUKa... Sl peIyIoKuII eMy HAIlucaTh 110 STUM
sTronam s ['eorpaduueckoro mysest Bpamamoourytocs nanopamy Xubun no cucreme I1.5. Tlg-
CELIKOTO, JJIMHON B 65 M, Ha YTO OH OXOTHO COTJIACHIICS U MPEKPACHO BBIMOJHII padoTy. Mbl eé

BBICTABWJIM B My3ee, M OHa HuMeJia OOJIBIION yCIeX y MOCETHUTENCH, OCOOCHHO Yy IIKOJI»
(CeménoB-Tan-1lanckuii B.I1., 2009: 226).

[Tanopama XubOuH anuHOH B 65 M — 3TO BOUCTHHY camasi KpylHHas KapTHHA,
n3zoOpaxaromiasi XuoOuHsbt!

EBrenunit ®@epopoBuu baprosibsy ObUT HE TOJIBKO TAJTAHTIMBBIM XYA0KHUKOM, HO W
ONBITHBIM IIyTCIIECTBEHHUKOM, KpacBeIOM, ABTOPOM JYyYIIMX JUIi TOTO BPEMEHHU IIyTEBO-
auteneil no KonbckoMy noistyoctpoBy U Kapennu, K KOTOPbIM HE YTpaueH MHTEPEC U B HalllU
JTHU.
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E.®. bapronpg poauiics B ceMbe PYCCKON MHTEJUIMTCHIIUA HEMELKOTO IPOUCXOKICHUS.
Otenr ®emop bapronsa — kypHanucT, OpaT OTIa — HW3BECTHBIM BocTokoBea B. B. baptonbn,
I8 10 MAaTePUHCKOM JIMHMKM — peBontonuoHep-HapoaqHuk A. W. Sxmmn. Cectpa EBrenus
®enoposuya — Jlunus — crana nosteccoil. M3 e€ Ouorpadum mu3BecTHo uto bapronbasl mocie
cobbituii 1905 smurpuposanu Bo @pannuio. 3ateM, B 1912 roxy, cempst nocenunach B OuH-
JSHIMH, B 4yqHOM Mecteuke Kapucanbmu (uepHbie kamum). Ilocne peomtormun 1917 rona u
oraeneHus PuunaHauu ot Poccum baprospasl NpUHAIM POKOBOE pPELICHUE BEPHYTHCA Ha
pomuny. Atmocdepa aoma bapronpaoB pacnojarana K OOLICHHIO, MX YacTO MOCEIIATIH
MHTEPECHBIE JII0AU, cpean KoTopbix Obuta u E.IL IlemkoBa ¢ ceilHOM MakcuMOM — mepBast KeHa
u cbiH A.M.T opbKoro.

bpar Eprenus Cepreii taxxe paboTtan HekoTopoe Bpemsi Ha KoJbCKOM IOJIyOCTpOBE.
VMEeHHO OH YIIOMHMHAETCs KakK 3aBEAyIOLIUMN OJEHbUM XO03sicTBOM «HoBHmpomanarura» B
«XubunoropckoM padouem» B 1934 rony (Homep ot 17 okTs0psi, cTaThs «3ape3aiu OJieHEeH u3
IUIEMEHHOTO CTaja»). Jlpyroe ynmomMuHaHHe B TOM e rOAy O coTpyaHuke «HoBmpomanarurta»
C.®.bapTonbpie CcBsi3aHO C €r0 y4acTHEeM B JKCIEIUIIMU Ha OCTPOB Bricokwii, rne, sikoObl, O
MOJydeHHBIM MM OT caama ApxurnoBa Apxuna MupoHoBuya, reosnor Pamszaii B 1892 rony

OTKPBUI ~ MECTOpOXJeHHe cyabpuaoB (pamopr HavyanbHuKy «HoBmpomamarura» ot
®.I1.Xapuenko ot 22 anpenst 1934 r., TAMO. @. 179. JI. 455. Om. 1).

K coxanenuto, myTb OpaTbeB M3 3TOW ceMbu 0OOpBas pernpeccuu KoHia 30-X roJoB.
Ckyno roBopsar o Ouorpapuu E.®D. bapronpna nansele caiita «[ eHeamormueckas Oaza»:
«baptonbn EBrennit ®@enoposuy, 1900, r. Cankr-IlerepOypr, pycckuii. CBOOOAHBIN XyT0KHHUK;
r. Jlenunrpan, BacunbeBckuii ocTpoB.... ApecroBan 23.06.38, ct. 58-10 VK. Ocyxnen 11.10.38
Oco6oit Tpoiikoit YHKB/] no Jlenunrpaackoit oonactu, 10 ner UTJI. Peabunutuposan 16.05.89
[Tpokypatypoit Mypmanckoit o6mnactu. bapronsn Esrennit degoposud - ymep 19 mas 1942 r.,
Omnernar. CoiH Dniyapa».

[To npyrum maHHBIM, TOJ CMEPTH XYAOXKHUKA COBIAAaeT ¢ rogoM apecta — 1938 r. Ero Opat
Cepreii apecroBan B 1940 roxy u ymep B 16 uronist 1942 rona.

Mpi1 He 3Haem To4HO, Korja Bnepsbie E.®. bapronsa npuexan Ha Konbckuil momyoctpon
1 OBLI JIU OH YK€ B 3TO BpeMs Hay4HBIM COTpyIHUKOM lleHTpanpHOrO reorpadudeckoro myses
(xaxum yxe sBisics B 1935 roay, korna onmy6inkoBan Bropoid myreBoaurens «llo Kapenuu u
KosibckoMy MOJIyOCTpOBY»), HO CY/S 10 €ro MyOJIMKAIUsAM, €ro JeATeIbHOCTh 3/1eCh Y)Ke Oblia
TecHO cBs3aHa ¢ OIITD — oOmiecTBOM MPONIETAPCKOTO TYpU3Ma M SKCKYpPCHIl, OCHOBAaHHBIM B
1928 romxy. TecHo coTpyaHuvaer ¢ 3TuM odmecTBoM u yrpasisemblii B.I1. CeménoBbiM-TsH-
lanckum B Jlenunrpane LlenTpanpHblii reorpaduueckuii Mysedl. CnenmamucTel Myses
MIOMOTAIOT OPraHMU30BBIBaTh SKCHEAMUIMHU IJIAHUPOBaTh MapupyTsl. xcneaunuu OIITD
MOCTABJIAIOT MY3€l0 KapTorpaduueckue MaTepuaibl, IKCIOHAThI, (OTO U PHUCYHKH — Ha
OCHOBAHUU MATEpPUAJIOB 3aTEM COCTABISIOTCSA KapThl, IJIAHUPYETCS pa3BEIKa MECTOPOKICHUN U
IIPUPOJIONOJIB30BaHUE, IPOECKTUPYIOTCS OXpaHseMble NPUPOJIHBIE TeppuTopuu. B  Mysee
CYIIECTBYET OT/E] METOA0JIOTUHU KCIIETUIIMOHHON U TYpUCTCKOM paboThl, B KOTOPOM Kak pa3 u
pabortan Brnocnenctsuu E.D. bapronba, B3sATHIH Tyda Ha paboTy MOCHE BBIMICYIOMSHYTOTO
3HaKkoMcTBa ¢ ero ocHoBateneMm B.I1. CeménoBbiM-TsH-11Ianckum.

B 10 xe Bpems Esrenunii ®enopoBuu Hemano BpeMeHM mpoBoAwsl Ha KosbckoM
nosyoctpose. Bot kak numer o HEM u ero Opare npyroit usectHslii CeménoB-Tsu-1anckui,
nineMsHHUK Bennamuna IlerpoBuya, M3BECTHBIM HATYPAJIUCT, BIIOCIEACTBUU IIEPBBIA HAy4YHbIN
corpyanuk Jlamnanjackoro 3anoBeanuka Oner M3maiinosuy. B 1931 rony oH HaumHanm cBoro
kapbepy Ha KoabckoM, paboTast Ha TOPHON METEOCTaHIIMU Ha rope XUOUHBI.

Cy,[[ﬂ mo 3amucu ot 9 HIOHH, O.W. cHayama mO3HAKOMHMIICS C 6paTOM XYAOXKXKHUKA —
CepreeM BapTOJ'IB}IOM: «qupa BCYCPOM K HaM IpHIiC]I OAUH OXOTHUK (Ha MCTCOCTAaHIIMIO CO CT.
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Xubunsl. —npum. B.JL.)... mo mopore oH youn 4 Kyponatok M ojaHoro Oemska...». [danee O.1.
packpbIBaeT HaM MMs OXOTHHKA «Ha caMoii BepIIMHE 51 BU/IEN CHE)KHBIX BEIOPKOB (TaK Ha3bIBAII
MO0 Oenyro NTHYKy Buepanrauii oxotHuk Cepreit @enoposuu bapronsm)»

Ha cr. XuOunel, kyma choyckaercss ¢ rop 3a mnouroi Oner W3maitnoBud, OH
OCTaHaBJIMBAETCS MHOIZA HA HOYEBKY Y HOBOTO 3HAKOMOro. Buaumo, Toraa oH ¥ NO3HaKOMHUIICS
c Eprennem @enopouuem baptonbmom, Opatom Cepres. B ero nHeBHHMKE €CTh 3alluCh,
XapakTepu3yroias OpaTbeB bapTonbI0B Kak MBITIMBBIX HATYPAIUCTOB XHOUH: «YTpoM 4 emié
npomen a0 yctesi Manoi benoii peku (JIyrHepmaiiok), rae, mo cioBam oboux baptonbnos,
Ceprest u EBrennss ®@enopoBuua, oueHb UHTEpecHas (hjopa: peka MPUHOCHT CeMeHa U3 CBOMX
BEPXOBBEB, U 3/I€Ch, 110 MX YBEPEHHUsIM, BCs anbluiickas ¢uopa». W nanee: «kak cOOOIMIMIH
bapronbasl, ciokeHHas MOpoAa y MOJHOXKHS TOp COBCEM HE CHEHMT, a ciaHeln. I oOpartui
BHHUMAaHHE Ha TO, YTO JIEC KaK OyATO TOJBKO M IMPUYPOUYEH K 3TOH MOpoie, OH KOHYAETCs KaK pa3
TaM, IJle¢ HAYMHAIOTCS XUOUHUTHI U CUeHUTHI». U eme: «ot bapToipaoB s BooOIIe y3Hall OYEHb
MHOTO UHTEPECHBIX CBE/ICHH, B 0COOEHHOCTH IO YaCTH MECTHBIX IITHUIY.

B nueBnuke O.U.Tsu-1llaHcKOTO €CTh 3alIUCH U O XYI0KECTBEHHOMU nearenbHocTu E.O.,
Hanpumep, ot 1 aBrycra:

«.... mpuien E. bapTonba ¢ Apyrum XyJn0KHUKOM, OTAOXHYIIH, @ HOYBIO (IIOKa S CIlaJl) pUCOBAIIU
craniuio. [lo myru E.®. Taxke pucoBal u, MoKa CHJEIN, BUAET B yIIelbe TOPHOCTas U 3 pas3a
[IpoOMa3ajl U3 BUHTOBKHU I10 HEMY.»

Bropauk 12 aprycra: «... mepexoas CopBaHOBCKOE YIEIbe, BUACT MaJeHbKOE 03€pO Cpeau
OTBECHBIX cKaJj, HapucoBanHoe E.bapronbsaom 30 utons». (KA, Nel, 2004, ctp.130)

JueBnuk O.U. CeménoBa-Tsan-1llanckoro pacckassiBaeT Ham U 00 ydactuu E.D.Bapronbna B
nouckax npomnasuero B ropax boranuka C.C.I'anemmuHa.

Yetsepr 4 centsops: «...Kupumn coobmmn cencaruio: nponai B ropax C.C.I'aHeIINH HECKOJIBKO
nHel Tomy Haszan. Opranusyrorcst noucku, bapronsa (oueBuano E.d. — B.J1.) yxe ymen, cam
Kupus cobupaercs 3aprpa. O4eHb NIpUCKOPOHBIH Ka3yc.

Cy06oTa 6 ceHts0ps: «...Buepa yrpoM y MeHs1 OCTaHaBIMBAIACh SKCIEANULIUS, OTIIPABIISBIIASICS
Ha noucku C.C.I'aHemmHa, B cocTaBe 6 4eIOBeK, BCEX MX 5 3HAIO B JIMIIO, HO HE BCEX 10 UMEHH
(E.®.bapronsa, K.A.Patuep, BTOpoil nxruonor — MukyinuH, oquH U3 arpoHoMoB — Kuceunes,
obiBumii 'y MeHs 24 wronst, u Kupwun)». (O.M. CeménoB-Tsn-lllanckuii, «XuOUHCKUN
nqHeBHUK», KA, Nel, 2004).

['anemn moru6. Ero umeHem BIOCIEACTBUU Ha3BalIM TOPHBIM Iupk B Xubunax. O
NOJPOOHOCTAX TOrO, Kak OblI0 HaiaeHo Teno ['anemmua, Onery M3maitnoBuuy pacckaxer 10
centa0ps Cepreit bapTonba, moceTUBIINIT €r0 HA METEOCTaHIINU.

ITo pesynbraram sxcnenuuuii OIITO Esrennii ®denopoBuu baprosba pemaer 3aHATHCS
U3JJaHUEM ITyTeBOAUTENICH. «MHOTOJIETHUM OMBIT paboThl ¢ TYpUCTaMHU, OTHPABISIOIIUMUCS B
Kapenuto n Ha Koabckuii mosyocTpoB, HEOCPEACTBEHHOE PYKOBOCTBO TYPUCTCKMMHU 3KCIIEIN-
LUAMHM M MCCIIEOBATEIbCKUMU TPYIIIAMHM, 4acTble BCTPEYU C TYpUCTaMH HAa Mapuipyrax B
Kapenuu, Ha Mypmane, B XuOnHax IpuBeId MeHs K yOeKICHHIO, YTO OO0JIbIIas YacTh TYPUCTOB,
enyumx Ha CeBep, O4YEHb IUIOXO ceOe MPEACTaBISIOT T€ YCIOBHs, B KOTOPHIX UM MPUAETCS
IyTENIECTBOBATh BO BPEMS CBOEro OTIycKa. OIHM CUMTAIOT, YTO 3a MOJSPHBIM KPYrOM BeuHas
3uMa, apyrue enyT Ha CeBep B O€NbIX JIETHHX IUIaThAX O€3 PYKaBOB M B TY(QUIAX Ha BBICOKUX
Kabiykax», — MHIIET OH B mpeaucioBuu Kk oxHomy u3 HuX (Ilo Kapemum m Kombckomy
noayoctpoBy, 1935).
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Bcero E.®. Bapronpmom Obuto omyOnMKOBaHO 3 IIYTEBOAMTENS, CTaBIIMX HBIHE
oubnrorpadguuecKoit peKOCTHIO :

 [lyreBogutens «Kapenus nu Mypman. MapupyTsl UIsl cCaMOJEATENbHBIX PYII TYpUCTOBY.
1931. Puc aBtopa.

* «B cepane Kapenuu: skcnegumms OIITO merom 1931 r.» 1932. C mpeaucnosuem B.IL
Ceménosa-Tsn-Ilanckoro. C 11 porocHuMKaMu.

* [To Kaperauu u Koisckomy nomyoctpoBy. I[lyreBoautens. JI., «®uskynbsrypa u Typuzm», 1935.

Kak HecKoJIbKO Aake KPUTUYHO MULIET CaM aBTOP B IOCIEAHEM M3 ITHX IyTE€BOJIUTENEH
0 Macmrabax cBoed padoTbl M 3HAHMM TEpPpUTOpHUU: «boJblIasg YacTb 3TUX MapLIPYTOB
IIPOMJIEHa aBTOPOM B T€UEHHME BOCBMHU JIET €T0 €KEroJHbIX myremectsuil Ha Cesep. Bee ke He
UCKIIIOYEHA BO3MOYKHOCTh HEKOTOPBIX OIIMOOK M HETOYHOCTEH Jake Ha MapuIpyTax,
IIPOMICHHBIX ABTOPOM HEOJHOKPATHO».

CornacHo nyxy BpeMEHH, TYpU3M B IyT€BOAMTENAX PAacCCMAaTPUBAETCS HE MPOCTO Kak
«OTIBIX TPYAALIMXCS», HO U KaK MOJE3HOE JUIsl HAPOJHOIO XO3sIMCTBA 3aHATHE. MpeIaraeTcs
BECTH HCCIIEI0OBATENIBLCKYIO U MPOCBETUTENBCKYIO PadOTy Cpeil HaceJIeHUs, COOMpaTh 0Opa3Iibl
MUHEPAJIOB U MPOH.

IlyreBoauTenn IOMYYWIA BBICOKYIO OLICHKY KpacBeJOB. B 4acTHOCTH, W3BECTHBIN
MYypMaHCKUW KpaeBea B. AJbIMOB nucail npo IMOCIEOHMH €ro IyTeBOJIUTENb. «ABTOp KHHMIU
xopoio 3HaeT CeBepHyro Kapenuio u 10xHyt0 yactb KojabCKoro moayocTtpoBa, OH MUCXOAWI U
M3BE3MII MHOTO MECT Ha 3TO Tepputopuu. Ero onucanus kpas — paboTa KpaeBea, 3HAIOLIETo
Kpall, a HE MacTepCTBO KOMIIWJISATOpPA, HAa OCHOBAaHMM [JECSATH IPOUYMUTAHHBIX CTaTel
COUMHSIOLIET0 OJMHHAALATYIO. Ero cxembl OpraHu3aluu SKCIEAMIUN OCHOBAaHbI HA 3HAHUU
MECT W JIMYHOM OIbITe. bojbinas 4acTe MapumipyToB BbIOpaHa yJauyHO M ONKCAHBI OHU CO
3HaHUEM TUIUYHBIX 0COOEHHOCTEN MapiipyToB. [ kakaoro Mapiipyra u30paHa 1elb: MOUCKH
HCKOTIa€MBIX, 3HAKOMCTBO C OBITOM HACEJICHUS U JIp.»

bospmoe 3nauenune E.®. baprosbn npuaasan oxpaHe npupoisl. Tak, 1o pesynbraram
skenequiu 1931 roma E.®.bapronpa BeICTYNHI ¢ OpeUIOKEHHEM 00 OpraHu3anuu
«Kapenbckoro 3amoBeHHKa», COMOCTABUMOTO IO 3HA4YeHHIO ¢ JlarmigaHICKUM 3alOBEIHHKOM,
y’e cO3/1aHHBIM B TO BpeMst Ha KonbckoM nosryoctpoBe. «bobiioi nHTepec npeacTaBisieT s
Hac paiioH, uMeronmil B nentpe xpebder lllenrony u orpanndeHHbIi Ha BocToke BosoM-o3epom
u pekoil Bosomoii... C rora TeppuTopusi BO3MOKHOTO 3allOBEAHUKA MOXET OBITh OrpaHUYeHa
UPOTHOW JMHUEeH uepe3 o3epo Komskko...». IlpennoxkeHne O pacCMOTPEHUHM JaHHOM
tepputopun B Kapenuu noj 3amoBenHuk «Hanoo0ue Jlammanackoro» ObIJIO BhICKAa3aHO emié B
1917 rony B.I1. CeménoBeiM-Tsan-IlanckuM, He OONagaroOmMM HA TOT MOMEHT KaKMMH-THOO
CBEJICHUSIMHM O JaHHOW TEPPUTOPUH, HO MPEAINOJIAraroliuM, YTO TaM HaXOJIUTCS WHTEPECHBIN
nanamadr. E.®. bapronpn nan ydenurenbHoe 00OCHOBaHHWE LEHHOCTH JIaHHOM TEppPUTOPUH,
OCHOBaHHO€ Ha moJeBbIX JNaHHbIX. K coxanenuto, OOIIT 3amymanHoro macmraba Tak U He
OBbLIO CO3aHO B 3THX MeCTax.

3HauyuTenbHOe Mecto B myreBoauTensix E.®.baprombma orBeseno XuOunam. B
nyreBoautene 1931 roma («Kapemuss u MypmaH: MapuipyThl Ui CaMOJCATEIBHBIX TPYIIIT
TYPUCTOB») MocelieHrne XHOWH BKIOUYeHO B 3 w3 7 MapuipyroB. MuHoro BHuManwus E.D.
bapronsn ynenser Xubunam u B kaure «Ilo Kapenuu u Konbckomy m-oBy: MyTEBOAUTENH»
(1935). B Heli moapoOHO OMKCaHBI YCIOBUS JICTHUX U 3UMHHUX MyTEIIECTBUH, MOJITOTOBKA K HHM,
HEO0OXOIMMOE CHApSIKEHUE, YKA3bIBAETCs, TI€ U KaKYI HCCIEIOBATEIbCKYI0 U OOIIECTBEHHO-
MOJIE3HYIO PAa0OTYy MOTYT IPOBECTU TYPHUCTHI.
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E.®. bapronsa numner B 3akimtoueHuu: «Hemaneko To Bpemsi, koraa XUOHMHCKUE TOPBI
CTaHyT MECTOM MAacCOBOTO OT/bIXa M MAacCOBOTO TOPHOJIBDKHOTO Typusma. Hamm paboune
TYPHUCTBI-JIBDKHUKH OyAyT 3aroparhb B JydaX anpesibCKOTO COJIHIIAa Ha XUOWHAX HE XYXKe, YeM B
npocnasieHHbIX Kypoprax IlIseitnapun — JlaBoce u Cen-Mopuue. Henaneko u To Bpems, Korza
TOPHOJIBDKHAS YaCTh MUPOBOM CHapTaKHa bl OyJIeT pa3birphIBAThCS HE HA «UT'PYLIEYHBIX» CKIIO-
Hax FOkkoB mimm «BopoObEBKM», a HA OCIENUTENbHO OCNbIX CKIOHAX BEITUYECTBEHHBIX XHOUH,
pSIIOM C HE MEHEe BEJIMYSCTBEHHOH 3amoIIpHOM cTpoiikol — Xubunoropckom» (c. 139-140).
Kak BuauM, npenckazanusi XyJI0KHUKA U KpaeBeza, Topsiuo JIOOUBIIEro Hall Kpail, BO MHOTOM
ONPaBJAIIUCE.

K coxaneHuto, HEMHOroe OCTaJOCh OT XYIO0’KECTBEHHOTO Hacieaus bapronbaa.
Heckonbko rpaBop MOXHO YBUAETH B ero nmyresoauresne no Kapenmuu u Mypmany. B myseiiHo-
BbICTaBOYHOM IIeHTpe AO ANaTUT XpaHUTCS 2 KPYIMHBIX KapTUHBI MAcCIOM M OKOJIO JHO>KHUHBI
nacTenel, cpein KOTOPhIX HECKOJIbKO XHMOWHCKUX MOTHBOB, AatupoBaHHbIX 1936-37 romamu,
HEKOTOPbIC BBITIOJIHEHBI HA 000POTHOI cTopoHe Oymaru it 060eB. B MypmaHnckoMm o61acTHOM
KpaeBeJueckoM My3ee oOHapyxkuiack mnaHopama Koisbckoro 3amuBa jymHOW S0 merpos!
Buaumo, cosmaBasioch 3TO Mpou3BelNeHHME [UId coOpaHMs Bpalarommxcs mnaHopam llen-
TPaJIBHOTO Teorpadguyeckoro Myses rJe y)xe SKCIOHUPOBaJIach MOA0OHas maHopama XHOHH .

B 1936 roay LlentpanbHbiii reorpaduueckuii mysei Obl1 pachopmupoBat. Ero ¢oHs
ObLIM YacTHYHO TiepenaHbl: PycckoMy reorpadudeckoMy oOmecTBy (ero Myseit 10 CUX mop Ha
pekoHcTpyKimu), [ocymapctBeHHOMY Opmutaxy, JleHuHrpajackoMmy yHuBepcutery. He
UCKJIIOYEHO YTO XMOMHCKHE MaTepuallbl reorpapuueckoro Myses MOTJIM OKa3aThCs U B My3ee
ApPKTUKH M AHTAapKTHKU. BO3MOXXHO, B 3allacHMKax 3THX MY3€eB €Ilé COXpaHWIach Ta camas
BpalarInascs nanopama XuOMH U MHOTOYHCIICHHbIE XUOMHCKHE CKH3bl bapTonbaa.

Kaptuna «Ocenp B Xubunax» marupoBanHa 1937 romom, B 1938 romy «cBOOOHBIIM
XynoxHuk» EBrennii @enoposud baptonba ObLT apecToBaH M pacCTpemsH.
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LIEHTPAJIbHBIN TEOT'PAOUYECKUI MY3EU I'NTABHAYKU HAPKOMITPOCA PCOCP
(1919-1936)

IToutm 20 ner CeménoB-Tan-llanckuii pykoBoamn co3gaHHBIM uM B JleHuHrpazae
LentpanpupiM reorpaduueckum My3eem. Cerojans B Hallell CTpaHe HET YYPEKICHUS,
HOJOOHOTO ITOMY MY3€IO0.

LlenTpanbHeiii reorpaduueckuit Mmyseit — tperuit (!) mocne Dpmuraxka u Pycckoro myses 1o
6orarcTBy (POHJIOB.

B skcnosuiun Mysest ObLIM IpeACTaBICHbI MaTepHalibl, XapaKTepu3ylolue reorpaduyeckuit
nanamadr pazauudbix obsacreit CCCP u cocegHux CTpaH, a TakkKe KOJUIEKLHUS II0
okeanorpaduu. JIuksuauposan B 1936 r.

Psin myreBoauTenel U craTeid, HECKOJIBKO JJOKYMEHTOB B apxuBax I eorpaduueckoro olmiecTsa u
Hapkomnpoca u rnaB B o0bemuctoil pykonucu Bociomunanuii B. I1. Ceménoa-Tsn-11lanckoro
[27.111 (8.1V) 1870 — 8.11 1942] — BoOT, COOCTBEHHO, M BCE€, YTO COXPAHHJIOCH OT AITOTO
YHUKAJIBHOTO T€0TpapUUECcKOro yIpeKICHHS.

N3 xuuru E.®.bapronpna «Ilo Kapenuu n Konsckomy noistyoctpoBy», Mapupyt «Kapenbckuit
MOPCKOI» C OIIMCAaHUEM 3ax0/a B UyIIMHCKUN 3aJIUB!
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Drawings by E.V. Bartold from his book *““Karelia and Murman. Itineraries for independent
tourists” (Kapenus u Mypman. Mapwpymwt 015 camooesimenvhulx epynn mypucmog». M.— JI.,
«Duskynomypa u mypusm», 1931)
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Evgeny Bartold, artist and travel guide to the Kola peninsula and to Karelia

Likhachyov Vadim
Kola Biodiversity Conservation Center, lihva@mail.ru

A famous Russian geographist, founder and director of the Central geographical museum
Veniamin Petrovich Semyonov-Tyan-Shansky (1870-1942) recalls his first meeting with our
hero in his memoir: “Vera told me that a young friend of Tageevs, E. V. Bartold (a son of my
deceased classmate F. V. Bartold and nephew of academician-orientalist VV.V. Bartold) had
returned to Leningrad from Khibiny with some peculiar mountain sketches. Through her I
invited him to us and having seen the sketches assured myself that Bartold was a very talented
artist, partly self-taught... 1 proposed him to paint a revolving panorama of Khibiny based on
those sketches, using the techinique by P.Ya. Pyasetsky, 65 m in length. He accepted readily and
did an exellent job. It was exhibited in the museum and made a big hit, especially among
schoolchildren”. (CeménoB-Tsu-11lanckuii B.I1. , 2009: 226)

A 65 m-long panorama is undoubtedly the largest painting of Khibiny ever made!

Evgeny Fyodorovich Bartold was not only a talented artist but also an experienced
traveller, an expert of local history and culture and the author of the travel guidebooks to Kola
peninsula and Karelia, the best ones of his time, which are still of interest today.

Bartold was born in a highly educated Russian family of German descent. His father
Fyodor Bartold was a journalist, his uncle V. V. Bartold was a famous orientalist, and his
maternal uncle A. I. Yakshin was a populist revolutionary. His sister Lydia became a poet. From
her biography we learn that in the wake of 1905 events the Bartold family departed to France.
Later in 1912 they moved to Finland, to a picturesque village of Karisalmi ( “black stones”).
After the revolution of 1917 and the separation of Finland Bartolds made a fateful decision to
come back home. The atmosphere of their house encouraged companionship, it was often visited
by interesting people, among whom were E. P. Peshkova, the first wife of A. M. Gorki, and her
son Maksim.

The brother of Evgeny Bartold, Sergei, also has worked on the Kola peninsula for some
time. It was he who was mentioned as a manager of a deer farm of Novpromapatit (apatite
mining enterprise) in the local newspaper “Khibinogorskiy rabochiy” (“The Khibinogorsk
worker”) (the issue of October 17, 1934, article “Deers from a breeding herd butchered”). The
same year S. F. Bartold is mentioned as a employee of Novpromapatit in connection with an
expedition to the Vysokiy island for a search of sulphide deposit which, according to a local
Sami named Arkhip Mironovich Arkhipov, had been discovered in 1892 by a geologist Ramzay
(a report submitted to the head of Novpromapatit by F. P. Kharchenko on April 22, 1934. The
State Archive of the Murmansk region, archive 179, file 455, record 1).

Regretfully the life of Bartold brothers was interrupted by purges of the late 30s. “Bartold
Evgeny Fyodorovich, born in 1900, Saint-Petersburg, Russian. A free-lance artist; Leningrad,
Vasilievsky Island ... Arrested on June 23, 1938, charged with article 58-10 of Criminal Code.
Convicted on October 11, 1938 by the Special troika of the Leningrad region, 10 years of CLC
(Corrective Labour Camp). Rehabilitated on May 16, 1989 by Public prosecution office of the
Murmansk region. Bartold Evgeny Fyodorovich deceased on May 19, 1942, Oneglag (Onega
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corrective labour camp). Son Eduard”, such are the scanty data from Genelogicheskaya basa
(genealogical database website).

According to another source, the artist died the same year he was arrested. His brother
Sergei was arrested in 1940 and died on July 16, 1942,

We are not sure about when E. F. Bartold has come to the Kola peninsula for the first
time and if it happened before or after he became a research associate of the Central
geographical Museum (which he certainly was in 1935 when he published his second guidebook
to Karelia and the Kola peninsula), but as judged by his publications his activities here were
closely connected to the OPTE (association of proletarian tourism and excursions founded in
1928). This association also worked closely with the Central geographical museum in Leningrad
directed by V. P. Semyonov Tyan-Shansky. The museum experts helped to organize the
expeditions, to plan the routes. The expeditions of OPTE supplied the museum with graphic
maps, exhibit items, photos and drawings, - later these materials became a basis for maps,
mineral exploration, natural resources management, creation of protected areas. The museum has
a department for methodology of expeditions and tourism, and this is where E. F. Bartold
worked after his aforementioned acquaintance with its founder V. P. Semyonov Tyan-Shansky.

At the same time Evgeny Fyodorovich used to stay for long periods on the Kola
peninsula. Another famous Semyonov Tyan-Shansky, Oleg Izmailovich, nephew of Veniamin
Petrovich, an outstanding natural scientist, who later became the first research associate of the
Lapland reserve, mentions him in his notes. In 1931 Oleg Izmailovich was starting his carreer on
the Kola peninsula working at the weather station in Khibiny.

According to the note dated June 9, O. I. at first met the artist’s brother, Sergei Bartold:
“Last night a hunter came to us (from the weather station to the Khibiny st. — V. L.), by the way
he shot 4 partridges and a hare”. Further O. I. discloses the name of this hunter: “On the very top
I saw snow finches (this is how the yesterday’s hunter, Sergei Fyodorovich Bartold, called my
white bird)”.

Down at the Khibiny stations, where Oleg Izmailovich used to come to get the mail, he
sometimes stayed over with his new friend. Apparently this is when he met Evgeny Fyodorivich
Bartold, the brother of Sergei. In his journal he refers to the Bartold brothers as keen explorers of
Khibiny: “In the morning | have also walked to the the mouth of the Malaya Belaya river
(Lutnermaiok) which, according to both Bartolds, is very interesting in terms of flora: the river
brings seeds from its upper reaches, and according to them, all the alpine flora is represented
there”. And further: “As Bartolds told, the bedding at the bottom of the mountains is not syenite
but slate. | noticed that the forest is apparently assigned to this bedding, it ends exactly where the
khibinites and syenites begin”. And further: “I learned a lot of interesting things from Bartold,
especially concerning the local birds”.

Some journal entries also concern the artistic work by E. F.. For example, an entry on the
August 1:

“E. Bartold came with a fellow artist, they took a rest, and in the night (while | was sleeping)
they made sketches of the station. By the way E. F. also stopped to make sketches, saw an
ermine in a gorge, tried to shoot it but missed three times”.
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Tuesday, the August 12: “.while passing the Sorvanovskoe gorge | saw a small lake among
cliffs which had been drawn by E. Bartold on July 30” (Zhivaya Arktika (Living Arctica), 2004,
p. 130).

From the journal we also learn about E. Bartold’s participance in the search of plant biologist S.
S. Ganeshin lost in the mountains.

Thursday, the September 4:

... Kirill brought startling news: S. S. Ganeshin had gone missing in the mountains a few days
ago. The search is on, Bartold (apparently E. F.) has already gone for search, Kirill himself is
going tomorrow. A very painful incident”.

Saturday, the September 6

... Yesterday morning the team looking for lost S. S. Ganeshin stayed at my place, there were six
men, | know them all by face, but not by name (E. F. Bartold, K. la. Ratner, the second fish
biologist Mikulin, an agroculturist Kiselev who had visited me on July 24, and Kirill (O. I.
Semyonov Tyan-Shansky, The Khibiny journal. Zhivaya Arktika (Living Arctica), #1, 2004)

Ganeshin died. Later a mountain amphitheatre was named after him. Oleg Ismailovich
learnt the details of how the body of Ganeshin was discovered on September 10, from Sergei
Bartold who visited him at the weather station.

As a result of expeditons by OPTE E. F. Bartold decided to take to guidebooks
publishing. “A years-long work experience with tourists going to Karelia and to the Kola
peninsula, management of touristic expeditions and research groups, multiple encounters with
tourists in Karelia, on Murman coast and in Khibiny convinced me that the most part of the
tourists going to the North are hardly aware of the conditions of their vacation trip. Some believe
that above the Arctic circle there is nothing but eternal winter, some go to the North wearing
white short-sleeved summer clothes and high-heeled shoes” — he writes in the introduction to one
of his books (ITo Kapenuu u Konsckomy momyoctpoBy, 1935).

E. F. Bartold has published a total of 3 guidebooks which are considered rarities now:

* IIyreBonurens «Kapenus m Mypman. MapuipyTel Uisi caMOAESTENbHBIX TPYNI TYPHUCTOB.
1931. Puc. aBtopa. (Guidebook “Karelia and the Murman coast. Routes for independent tourist
groups”. llustrated by the author)

* «B cepaie Kapenuu: skcnequnus OIITD nerom 1931 r.» (1932).— ¢ npeauciosuem B.II.
CemenoBa-Tsn-11lanckoro. C 11 ¢porocaumramu. (“In the heart of Karelia: OPTE expedition in
the summer of 1931”. Contains 11 photos)

* [lo Kapenuu n Konbckomy momyoctpoBy. IlyreBomurens. [J1.], «Puskynbprypa u Typusm»,
1935. (“Through Karelia and Kola peninsula. A guidebook™)

In the last one the author writes, somewhat critically, about the scale of his work and his
acquaintance with the area: “The most of these routes were tested by me during the 8 years of
annual travels to the North. However I do not exclude a possibility of errors or inaccuracies even
in the routes gone through for several times”.
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In accordance with the spirit of the age, in the guidebooks tourism is viewed not only as a
way of “recreation for working people”, but also as an activity which could be useful for national
economy: the books propose the educational work among and the research work by population,
collection of mineral samples etc.

The guidebooks were highly appraised by local history experts. In particular a famous
expert from Murmansk V. Alymov wrote about his last book: “The author is familiar with the
northern Karelia and the southern part of the Kola peninsula, he did travel all over the area. His
descriptions of the territory are those of a profound expert, not of a compiler who, having read
ten articles, makes up an eleventh one. His expedition patterns are based on the deep
acquaintance with the places described and on the personal experience. The routes are mostly
well-chosen and described with awareness of their distinctive features. Each one has its goal: the
search of minerals, the acquaintance with everyday life of locals etc”.

E. F. Bartold attached particular importance to the environmental protection. For
example, subsequent to the expedition of 1931 E. F. Bartold came forward with a proposal to
create a Karelian reserve, comparable in importance to this of Lapland already created by then
on the Kola peninsula. “An area around the Shelgona mountain range, limited by Volozero lake
and Voloma river from the East, is of the utmost interest... From the South the hypotetical
reserve territory could be limited by an east-west line across the Kolyakko lake...”. A proposal
to consider this territory as a future reserve similar to this of Lapland was suggested as early as
in 1917 by V. P. Semyonov-Tyan-Shansky who then did not yet have any information on this
territory but supposed it could be interesting in terms of landscape. E. F. Bartold argued
persuasively for the value of this area basing on field evidence. Regretfully no nature reserve of
intended scale was created on these territories.

Khibiny occupy a significant place in the guidebooks by E. F. Bartold. In the guidebook
of 1931 (Kapenust 1 MypMaH: MapmipyThl JUIsi CaMOJESITENbHBIX TPy TyprcTos») three of the
seven routes iclude a visit to Khibiny. In his next book (1935) he also addresses to Khibiny,
thoroughly describes the conditions of summer and winter travelling, the necessary preparations
and outfit, and points out where and how the tourists may engage in research and socially useful
activities.

In conclusion E. F. Bartold says: “The time will soon come when the Khibiny mountains
will be a place of mass-recreational activity and mountain skiing. Our working skiers will get a
tan from the April sun of Khibiny not worse than at the best Swiss resorts — Davos and St.
Moritz. The time will soon come when the Olympic alpine skiing competitions will be held not
on the “toy” slope of Yukki or “Vorobyovka”, but on the sharply white slopes of magnificent
Khibiny, next to the equally magnificent polar construction site — Khibinogorsk (pp. 139 — 140).
As we can see, the predictions of an artist and local history and culture expert who passionately
loved our land mostly proved to be true.

Regretfully there is not much left of Bartold’s artistic heritage. A few prints can be seen
in his guidebook “Karelia and the Murman coast”. The exhibition center of the Apatit JSC keeps
two large paintings and a dozen of pastel drawings, among them a few Khibiny motives dated
1936-37, some are made on the reverse side of wallpaper. A panorama of Kolsky bay, 50 m long
(M) was found in Murmansk Regional Museum of Local Lore. This piece was apparently created
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for the collection of revolving panoramas of the Central geographical museum where a similar
panorama of Khibiny had been already exhibited.

In 1936 the Central geographical museum was canceled. Its collections were partly
passed on to: the Russian Geographical society (whose museum is still under reconstruction), the
State Hermitage, the Leningrad University. It is not improbable that the materials connected to
Khibiny were passed on to the Arctic and Antarctic Museum. Perhaps the revolving panorama
and the numerous sketches of Khibiny by Bartold are still somewhere in its store-rooms.

The painting “Autumn in Khibiny” is dated with 1937, in 1938 the “free-lance artist”
Evgeny Fyodorovich Bartold was arrested and gunned down.

Online sources:
http://baza.vgdru.com/1/2333/:

http://allforchildren.ru/poetry/author216-bartold.php

THE CENTRAL GEOGRAPHICAL MUSEUM OF GLAVNAUKA (the science department)
OF NAKROMPROS (People's Commissariat for Education) of RSFSR (1919-1936)

Semyonov Tyan-Shansky founded, and for almost 20 years directed the Central geographical
museum in Leningrad. Today we have no institution similar to this museum.

The Central geographical museum was the third (!) richest museum (after the State Hermitage
and the Russian museum) in terms of collections.

The exposition of the museum provided the materials characterizing the geographical landscape
of different USSR regions and adjacent countries as well as a collection dedicated to
oceanography. Canceled in 1936.

A number of guidebooks and articles, a few files in the archives of the Geographical society and
Narkompros, and few chapters in a huge manuscript of Semyonov Tyan-Shansky’s memoir, -
this is all that is left from this unique geographical institution.

From the book “Through Karelia and the Kola peninsula” by E. F. Bartold, the “Karelian
maritime” route with a description of calling into the Chupa bay.

Me:xnynapoaunsblii npoekt ROCK ART BRIDGE:
OCHOBHBIEC pe3y.]'leaTbI n l'[epCl'leKTI/IBbI
Jlobanosa Haoeoicoa Barenmunogua, cm. . comp., K.u.H. MHcmumym s3vika,

numepamypuel u ucmopuu Kapenvckoeo nayunoeo yenmpa PAH, hopelob@yandex.ru
Enena FOpvesna bazaesa, mypgupma «Kapenuxa», [lemposzagoock

[Terpormudsr Kapenuu, pacnonoxeHHble B HU30BbAX peKd BrIr n Ha BocTouHOM Oepery
OHEXCKOT0o 03epa — M3BECTHbIE BO BCEM MHpE 00pa3ipl MEPBOOBITHOTO MOHYMEHTAIBHOTO
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HACKaJIbHOTO HCKYCCTBA, KOTOPBIE OTHOCATCS K YHCITY BOXKHEHIIMX KYIbTYPHO-UCTOPHUUECKUX
nocronpumedarenabHocteir CepepHoit EBporbl. D10, 6ecCrOpHO, YHUKAIBHBIN UCTOYHHUK HAIIUX
3HaHUH O MEPBOOBITHBIX JIOAAX - PHIOOJOBAX, COOMpATENAX, JIECHBIX U MOPCKHUX OXOTHHKaX
CeBepa, uX KylnbType, MU(OJIOTHHM U MHUPOBOCIPHUATUH, IMOBCEJHEBHOM OBITE U 3aHATHUSX.
Kapenbckue merpornugsl OTHOCATCA K 3110XE HEOJUTa, OTHAJIEHHOW OT HAIIMX JHEH Ha 6-7
ThICAY JieT. DYHKIIMOHUPOBAIM OHU MEHEE OJHOTO THICSYENIETHs, B OTJIMYME OT aHAJOTHMYHBIX
namstHukoB CeBepHoit EBponsl (B IlBenmm, Hopserumn, nHa KombckoM m-oBe u 1p.),
CYIIIECTBOBABIIUX TPU M Jake OOJbIle ThICSY JieT B pasHbie smoxu (PaBmonmkac, 1936,1938;
Cassatees, 1970, Poikalainen, Ernits, 1998; I'eopruesckuii, JlJo6anosa, 2012; Jlo6anosa, 2015;
Jlob6anoBa, ®unarosa, 2015). Cpenu ceBepoeBpONEHCKMX HACKAIBHBIX H300paKCHUH OHU
3aHUMAIOT 0CO00€ MOJIOKEHUE, OTINYAsICh OPUTUHAIBHOCTBIO M 3araJlouHOCThIO N300paskeHui],
MHOT'OIIJIAHOBOCTBIO, OOMJIMEM CLIEH U MHOTO(UTYPHBIX KOMITO3UIMM, CPABHUTEIBHO XOPOLICH
CTENIEHBIO COXPAHHOCTH, HCKIIOYUTEIBHO BBIPA3UTEIBHBIM MPUPOAHBIM OKPYKEHHEM U
pAacIioyIoKEHUEM B HETTOCPEICTBEHHOMN OJIM30CTH OT HUX MHOTOYMCIICHHBIX APEBHUX MOCEICHUH,
B TOM YHCJI€ CHHXPOHHBIX HACKAJIbHBIM PUCYHKaM.

Ha tepputopun ®unnsaauu BeIOMTHIE M300paxkeHus (merporiugbl) HE HaWACHBI, HO
3aTO €CTh MHOTOYHCIICHHbIE CKOIUIGHHS PHUCYHKOB, HAHECEHHBIX KpacHOM Kpackoil Ha
BEPTUKAJbHBIE CKaJbl - TaK Ha3blBaeMble IHCAHMIIBI, OMU3KHUE IO CIOKETaM M BpPEMEHH
(YHKIIMOHUPOBAHUS. DTO TBOPYECTBO HE TaK IMPOKO M3BECTHO, KaK KapeIbCKOe HaCKalIbHOE
HCKYCCTBO, OHO U JIOIUIO JI0 HAacC JajieKo He B MOJHOM BHJIE B CHIIy cBoel crenuduku. Tem He
MeHee, MucaHuIbl OUHIISTHANN TPECTABISAIOT OONBIION MHTEpEC HE TOJBKO JJIS HAyKH, HO U
JUI IIAPOKOM MyOJIMKH, MHTEpecyrouecs )KU3HbI0 JaJeKUX MPEeAKOB, OOMTABIIMX HA CEBEpe
EBporsl.

VYuuThiBasg pacTylMid BO BCEM MHUpPE HHTEpPEC K MOJOOHBIM MaMSATHUKAaM, MCXOIS W3
NOTPEOHOCTH aKTMBHOTO MX BKJIIOUEHUS KaK IEHHEHIINX 00BEKTOB KYJIbTYpHO-UCTOPHUYECKOTO
Hacleaus B OOIIMH Mpoliecc BO3POXKIEHUS M Pa3BUTUS COBpEMEHHOM KyibTyphl Kapemnuu,
3aJI0KEHHOTO B HUX OTPOMHOIO I03HABaTEIbHOIO MOTEHIMANa, BO3HMKIJIA HJesl pa3paboTKU
MexayHapoaHoro mpoekra mnon Ha3zBanuemM «ROCK ART BRIDGE» u mnocnemyromiero
y4acTHs JAaHHOTO IPOEKTHOTO MPEAJOXKEHHs B KOHKYpCE IPOEKTOB CEBEPOEBPOIEHCKOTO
npurpannyHoro corpyanudectsa B pamkax NPl CBS (corpyaandectBa Kapemun n Ounnsnann
B 00J1aCTH KYNBTYpbI). 3a1a4a moucka (PMHCKUX MapTHEPOB OKa3aslach HauOoJee CI0KHOW TpH
noAroToBke 3asBKu. OJlHA U3 MPUYMH ATOTO — TEPPUTOPUAIBHBIE OTPAHUYCHHUS I y4acTus B
IPOEKTE, pyrasi — OTCYTCTBHE OTbITA [10100HON pabOThl y MOTEHIIUAIBHBIX TAPTHEPOB.

Hecmotps Ha atu pyanocts, «<ROCK ART BRIDGE» 0bl1 OAr0OTOBNEH, BHIUTPaH U
ocymectBisuics B 2013-2014 rr. YyacTHMKamMM €ro ¢ Haledl CTOPOHBI CTalu Typdupma
«Kapenuka» (Bemymmii maprtaep), USAJIM KapHIl PAH, Benomopckuii myseit, Typdupma
«benoMopbe», ¢ PUHCKOI CTOPOHBI - aAMUHKUCTpaLus U auiei CyomyccaliMu.

I'maBHast nenp npoekra — cozgaHue «MocTa HaCKalIbHOIO UCKYCCTBA» MEXY JAPEBHUMHU
namsaTHUkaMu Kapenuun n ®uunsaauu, T.e. obumero MHPOPMALMOHHOTO NOJds Ha 0Oaze
HACKaJIbHOTO MCKYCCTBA, Pa3BUTHE NMPHUTPAHUYHOTO COTPYIHUYECTBA, KYJAbTYPHOTO TYpHU3Ma, a
TaKke obOecreyeHWe W B TOW WJIM HMHOM Mepe MOAJEepXKAaHWE M COXpPAHEHUE IMaMSTHUKOB
HacKalnbHOTO ucKyccTBa. B Kapenuu Obutn BeiOpansl 3anaBpyra (kpynHeiiniee B EBpomeiickoit
yacTu Poccun ckormieHne HackanbHbIX H300pakennii) U becossl Cnenku (bemomopckwii p-H), B
@Ounnsanaun — mucanuipl Bapukammo (Cyomyccanmu, Xocca) — Takke OJUH U3 KPYITHEHIINX B
CTpaHe U JIOBOJBHO MHTEPECHBIX apxeosiornueckux o0wvekToB (Kivikads,1995). Henb3s
UCKIIIOYaTh, YTO CO3JATENSIMU 3TUX MAaMATHUKOB MOIJIM ObITH 001ME (PUHHO-YTOPCKUE MPEaKU
COBPEMEHHBIX KapesioB U (DUHHOB.

AxtuBHoe ydactue B mpoekre «ROCK ART BRIDGE» mnpunumamm xurtenu
benomopckoro paitona Kapemuu u npoBunnmu Cyomyccanmu. B xone peanuzauun «Mocrta»
ObUIO 3aIVIAaHMPOBAHO M YCHEIIHO PEIIEHO MHOI0 BAXHBIX M COBEPUICHHO HEOOXOAMMBIX
CEero/IHs NPAaKTUYECKUX 3a/1au:
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0JaroycTpoiicTBO TeppuTopuu mnerporiaudos 3amaBpyru (CTPOMTENBCTBO TyaleTOB, CKaMeek,
MECT OT/bIXa, yKa3zaTelei, MHPOPMAIIMOHHBIX IIUTOB U T.11.);

MOJIFOTOBKA MPOEKTHO-CMETHOM JOKYMEHTAllMM Ha KalUTAJIbHBIA PEMOHT MaBHJIbOHA «becoBbI
Crnenxu»;

CO3JIaHH€ BUPTYAJIBHOI'O My3esl IEPBOOBITHOTO HACKAIBHOTO HCKYCCTBA,;

OpraHu3aIUs MEeXIyHAPOJHOTO IETCKOTO JIETHETO apXeOJOrHUECKOro jareps;

NpoBeAeHUE (ecTUBANIS NEPBOOBITHOTO HCKYCCTBA,;

3HaKOMCTBO C HOPBEXCKHM OTIBITOM OXpaHbl U UCIOJb30BaHUS NETPOTIU(OB;

OpraHu3alus IByX MepeIBUKHBIX U OJHOM MMOCTOSHHOMN BBHICTABKH HACKAJIBHOTO HCKYCCTBA,;
O3HAKOMUTEIIbHBIE TTOE3IKM (PMHCKHUX LIKOJBFHUKOB HAa MHCAaHUIIBI Bsipukammo;
apXxeoJIOTUYECKHE PACKOIKY Ha 3ajaBpyre;

dorodukcanys NaMITHUKOB, POTOCHEMKA METPOTIU(OB C MOMOIIBIO OECITUIOTHHKA,
pa3paboTKa MIKOJIBHBIX MPOTrPaMM MO U3YUYEHHUIO JPEBHEr0 HACKAJIBHOI'O MCKYCCTBA.

Crnenyer 0c000 OTMETUTH HAyYHO-TIPAKTUUYECKYIO COCTABIISIONIYIO IPOEKTA, CBA3AHHYIO C
MOHHUTOPUHIOM COCTOSIHMS meTporiudoB 3amaBpyru. He Bce rpynmbsl 37ech COXpaHUIIHCH
xopoiuo. Hepeako 0CHOBHOM IPUYMHON UX MOBPEXKACHUM CTaHOBATCA Jitoau. Mccnenosarensimu
Kapensckoro Haywynoro unentpa PAH BwisgBmsumuch ¢aktopsl paspyuieHus ¢uryp, ux
JTOKYMEHTHUPOBAHHE, CIIOCOObI MPUOCTAHOBKM M YCTPAaHEHUS JECTPYKLUMH, BBIPaOOTKa Mep
KOHCEpBAI[MOHHOTO XapakTepa. B wacTHOCTH, OBLI YCHEIIHO NPHUMEHEH CHOCO0 OYUCTKH
HACKaJIbHBIX U300paXEHUH OT JIMIIAHHUKOB C IIOMOIIIBIO 3THJIOBOTO CIUpPTA. METOIMKa OYMCTKH
Obu1a 00CYXKI€HA U COTJIaCOBaHA CO CIELUAIMCTAMH-IMXCHOJIOTaMH, & CaM METO/] 3aMMCTBOBaH
y HOPBEXCKUX creuuanuctoB. OH B Hacrosinee BpeMs SBIsIeTCS HaumbOosiee MpUEeMIIEMBIM,
MATKUM M IIAJSIIUM, TaK KaK HE pa3pyllaeT CKaJbHbIe MOBEPXHOCTH, HAa KOTOPHIX BBIOWUTEHI
nzobpaxkenus. M3 myOnukanuii m3sectHo, uro B 1930-e rr. mccienoBarenu mnerporiugos
Kapenuu npumensmi st storo kucnoty (PaBmonukac, 1936) - kpaiiHe arpecCUBHBIN METO.I.
Kak oxa3zaoch, MOYMINEHHbIE UMU TETPOrTU(BI BIOCIECICTBUM 3apacTald OYEHb IUIOTHBIM U
TOJICTBIM CJIOEM HAaKMIHBIX JIMIIAHHUKOB, 4YTO COBEPIIEHHO HEIOMYCTUMO U BEIET K
MOCTENIEHHOMY Pa3pyIIEHUIO IPEBHUX BHIOMBOK.

Taxum 00pa3oM, OCTaBJIEHHBIE B NMPOEKTE 33Jja4d OBbUIM BHITIOJIHEHBI B ITOJHOM 00BEME,
OCHOBHBIE JIOCTWXKEHHUS MpoeKTa oTpaxkeHsl Ha caiite. B 2015 r. cunamu corpyauuxos MAJIN
KanHIl PAH 1 MOCKOBCKMMH BOJIOHTEpaMH Obla MPOJOJDKEHA HavaTasi B MPEIbIAYIIEM TOIy
Tpaguuus nposeaeHus dectupains nepBOOBITHOTO UCKYCCTBA Ha 3ajaBpyre.

KakoBbl mepcrneKkTuBbl MPOJODKEHHS paboThl B paMKax HOBOM  MPOrpaMMBbl
COTPYIHHYECTBA, KOTOpasi CTapTyeT B CIAEAYIOIEM roay?

[Tocne BecbMa ycmemiHoOW peanu3aimu «MocTa» MOXKHO JIymMaTh O emie Oosee
macmtabHoMm mpoekre “Rock Art Ring” («Kosplo HackaabHOrO HCKYCCTBa»), B KOTOPBIH
cllelyeT BKIIOYMTH U Apyrue tepputopun CeepHoit deHHOCKaHAMHU, 0013 alone CXOHBIMU
LIEHHBIMH 00BEKTaMH KyJIbTYpHOTO Hacleus, Kak, HanpuMep, rnerporiaudsr AnsTtel B Hopseruy,
Hemdopcen B IllBennu, a Ttakke HenaBHO OTKpbIToe KaHO3epckoe HacKallbHOE HCKYCCTBO B
Mypmanckoit obnactu. I'maBHOM 3amauyeil Oyayliero mpoeKkTa CTaHET CO3JaHHe «OOJbLIOro
Konbua» - olmero uH(opMamoHHO-00pa30BaTEIbHOTO U TYPUCTCKOTO TOJIS, COEAUHSIOIIEr0
HauOoJiee BbIJAIONIMECS MNaMATHUKM HackaiabHoro uckyccrBa Cesepa Poccum, Hopserun,
[IBenyuu 1 OUHISHIUN.
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Ilustration 1. The biggest North Fennoscandian rock art items location map
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Zalavruga petroglyphs (group XXII)
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International project ROCK ART BRIDGE:

General results and future prospects

Nadezhda Lobanova, Institute of Language, Literature and History,
Karelian Reseach Centre

Elena Bagayeva, Director of “Karelika” Ltd

Karelian petroglyphs situated on the lower reaches of the river Vyg and on the Eastern
coast of the Onega lake, are the samples of prehistoric monumental rock art, well-known all
around the world. They belong to the most important cultural and historical heritage places of
Europe. Undoubtedly this is a unique source of knowledge about prehistoric people — fishermen,
gatherers, forest and sea hunters of the North, their culture, mythology and view of the world,
their daily routine and occupations. Karelian petroglyphs can be dated to the late Neolitic Era,
about 6-7 thousand years back from now. They have been created within the period of less than 1
thousand years while the similar monuments of Northern Europe (in Sweden, Norway, the Kola
peninsula, etc.) were being created during the period of more than 3000 years, through different
eras. (PaBmonmkac, 1936,1938; Casparee, 1970, Poikalainen, Ernits, 1998; I'eopruesckuii,
JloGaHoBa, 2012; Jlo6anoBa, 2015; JlobaHoBa, ®unarora, 2015).

They hold a unique position among North Europe rock pictures due to their originality and
mysteriousness, diversity, plentifulness of scenes and multi-figure compositions, comparatively
good preservation state, outstandingly expressive natural environment, and the numerous ancient
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settlements in close proximity to them, some of which can be dated back to the same time as the
rock art.

In Finland no carved images (petroglyphs) were found, however, there is a great number
of pictures, made with red paint on vertical rocks — the so-called petrographs, — which are close
to petroglyphs in terms of both subject and time.

These petrographs are not as well known globally as Karelian rock carvings, and they
have only partly survived to the present day due to their specific nature. Nevertheless, Finnish
petrographs are of great interest not only for experts, but also for the general public — for those
who are curious about the life of their ancestors-inhabitors of the North of Europe.

Growing interest towards such artifacts, the need to include these precious objects of
cultural and historical heritage into the general process of revival and development of Karelian
culture, the great educational potential of this art, gave rise to the idea of an international project
called “ROCK ART BRIDGE” that could participate in a competition of North European
transborder collaboration as a part of NPI CBS (Collaboration of Karelia and Finland in terms of
culture). The search of Finnish partners was the most challenging part of the application process
because of territorial restrictions for participants and the potential partners' lack of experience.

However, despite those complications, the project was presented and won the competition.
In 2013-2014 it has been successfully fulfilled. The participants on the side of Russia were: the
travel agency “Karelika” (the leading partner), the Institute of Language, Literature and History
of the Karelian Research Centre of the Russian Academy of Sciences (ILLH KarRC RAS), the
Museum of the White Sea, the travel agency “Belomorie”, on the side of Finland - the
Administration and the Lyceum of Suomussalmi.

The major aim of the project was to create a Rock Art Bridge between ancient monuments
of Karelia and Finland, in other words, a shared information realm based on rock art, to develop
the near-border cooperation and culture tourism, as well as to support and, to a certain extent,
maintain and preserve the rock art memorials. In Karelia Zalavruga (the biggest North Russia
cluster of rock art) and Besovy Sledki (Belomorsky district) were chosen to be a part of the
project, in Finland — Vaérikallio petrographs (Suomussalmi, Hossa), which are also one of the
biggest and particularly interesting archaeological objects of the country ( Kivikds,1995). It can
be considered that the creators of these monuments were the Finno-Ugric ancestors of both
modern Karelians and Finns.

The people of Belomorsky district in Karelia and of Suomussalmi provence also took part

in the “ROCK ART BRIDGE” project. During the realization of the “Bridge” many important
and most essential tasks were planned and then solved, among which are:

e providing of public services and utilities on the territories of Zalavruga petroglyphs
(constructing lavatories, benches, recreation places, signposts, information boards,
etc.);

e preparing construction design and estimation documents for a thorough rehabilitation
of “Besovy Sledki” pavilion;

e creating a virtual museum of prehistoric rock art;

e organizing an international archaeological children summer camp;
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e staging a prehistoric art festival,

e learning the experience of Norway in preserving and using petroglyphs;

e setting one permanent and two touring exhibitions of rock art;

e introductory trips for Finnish schoolchildren to Vérikallio petrographs;

e archaeological dig in Zalavruga;

e monuments photo-fixation, remote-piloted vehicle photographing of petroglyphs;
e school ancient rock art studying programmes development.

The research and practice part of the project, connected to monitoring of Zalavruga
petroglyphs condition, is worth a particular mention. Not all of the monument groups were well
preserved. It is not uncommon that the damages are caused by humans. Researchers of ILLH
KarRC RAS found out the figures’ destruction factors, the ways of recording, slowing down and
eliminating the damages and worked on preservation techniques. In particular, a technique of
cleaning the carvings from lichen using ethanol was succesfully applied. This method was
discussed and agreed upon with lichenology experts, and the method itself was borrowed from
Norwegian scientists. Today it is the most acceptable, soft and sparing way of cleaning rock art
images without destroying the surface on which they are carved. As known from the literature in
the 1930-s Karelian petroglyphs researchers used the acid (PaBmonukac, 1936), which is a very
aggressive method. It turned out that the petroglyphs cleaned this way have later been overgrown
with a thick layer of crustaceous lichen, which is absolutely unacceptable and leads to gradual
destruction of ancient carvings.

Therefore, the tasks stated in the project were completely accomplished, with the main
achievements represented on the site. In 2015, by efforts of ILLH KarRC RAS staff and Moscow
volunteers the tradition of holding a rock art festival in Zalavruga, started the previous year, was
continued.

What are the perspectives for work in the course of the new collaboration programme
which starts next year?

After a very successful realization of the “Bridge” project it is possible to think of a project
even more ambitious called “Rock Art Ring”, which will include territories of Northern
Fennoscandia possessing similarly valuable objects of cultural heritage. Some of these objects
are the Alta petroglyphs in Norway, Nemforsen in Sweden, and recently discovered Kanozero
petroglyphs in Murmansk Oblast. The main target of the future project will be to create a “big
Ring” — a shared informational, educational and tourist field that would connect the most
outstanding rock art monuments of the North of Russia, Norway, Sweden and Finland.
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HccnenoBanus Bomopocieii B CosoBenikoM Jarepe / TOpbMe 0C000r0 Ha3HAYEHHS
B 1934-1937 romax

Onvea Bukmoposna Maxcumosa, ovmaximova@mail.ru
HUncmumym oxeanonocuu um. I1L11. llupwosa PAH, Mockesa

Kak wvu ymuButensHo, B ConoBenkom narepe / Tioppme ocodoro HazHauenus (CJIOH -
CTOH) Obul0 TPOBEICHO OJHO W3 CaMBIX THIATENBHBIX M 3((EKTHBHBIX WCCIECIOBAHUI
6enoMopckux Bogopociei. [IpuunHoil 3TOTrO, KaKk Mbl yBUIMM, ObLIa OTHIOJb HE 00pa3oBas
OpraHu3aiys TOJHEBOJBHOTO TpyJa «BpParoB HapoJa», HO 3amMeyaTelbHbIE YeJIOBEYECKHUE,
MHTEJUIEKTYaJIbHbIE U MPO(ECCHOHATBLHBIE CBOMCTBA ITHX «BPAaroB».

Jlarepp Obu1 co3gan B 1923 roay u ObUT mpeaHa3HAueH A «HEOOXOIUMOW H30JSAILUU
camMoro OIIAaCHOTO B COLMAJIBbHOM OTHOUIEHMM 3nemeHTa Ha Teppuropun CCCP». On cran
npoToTUnoM Bceil cucremsl coerckoro I'YJIAI'a. B 1923 r. ma ConoBkax Obuio Oonee 2.5
TBICSYM 3aKIIOYEHHBIX, C KaXIbIM TOJIOM MX 4HCIO pocio, nocturayB B 1930 r. «pexopaa» -
nmoutu 72 teicsd. B 1933 r. CJIOH cran yacthio oOmmpHOTo beromopo-bantuiickoro nareps
(benbantJ/lara), a B 1937 r. on 6bu1 npeodpazoBan B CTOH — CosnoBelkyroo TIOpbMY 0CO00r0
HazHaueHus. OHa mpocymiectBoBaia BoTh 10 1939 rona. Ilocne e€ 3akpeiTust ConoBku ObLTH
nepefanbl B BejeHUMEe BoeHHbIX. B mae 1942 r. ma ConoBkax pa3MecTujach IIKOJa FOHT
Cesepnoro ¢dora.

B 1920-x romax »u3Hb B Jlarepe Obljla OTHOCUTEIBHO «BET'€TAPHAHCKAS», IO BEIPOKEHUIO
A.A. AXMaTOBOH: «IOJUTHUECKUX» HE MPHUBICKATN K TOKEIBIM paboTaM, (YHKIIMOHHPOBAI
Teatp, BbIxoawia narepHas npecca. 30 mrons 1924 r. Obuia co3nana Komwuccust mo m3ydeHuio
¢bropsl U payasr ComoBeKUX 0CcTPoBOB, ¢ 13 mapta 1925 r. oHa crana Ha3bBaThCsl CONOBEIIKUM
oTnenenueM ApxaHrenabckoro OOmiectBa KpaeBeneHus, a ¢ okTaOps 1926 r. — Cosoenkum
Oomecteom kpaeeneHuss (COK). Ono BKIIOYANO HECKOJBKO CEKIMHA, B TOM YHCIIE
€CTECTBEHHO-UCTOPHYECKYI0, 00BEIMHSBIIYIO I€0JIOTHYECKUEe, OOTAaHNYECKUE U 300JI0THYECKUE
uccinenoBanus. B ero BegeHuum ObUIM M Takue yupexaeHus Kak buocag u Xxumuueckas
naboparopus. O0IIecTBO MpocyiecTBOBaIO BIUIOTh 10 1934 rona. Ha ero 6a3e B manpHeiiem
6bim  cosman  HMoampom — BHyTpeHHee JarepHoe MOApasfielieHHe Ui  HCCIeNOBaHMs
XHMUYECKOTO COCTaBa BOJOPOCIIEH U pa3paboTKe CrIOCOO0B YTHIIU3AIMHI BOJOPOCIEBOTO CHIPHSI.

Jlronu, KOTOpbIE HCCIEAOBAIM BOJOPOCIM HA MpEeAMET HMX MCIOIb30BaHMs, ObUIM
uckmountensHble. Oun npubsu Ha ConoBkM moyTH ogHoBpeMeHHO B 1933-34 rr. IlepBbiM
ob1 Hukonaii SIkoBiaeBuu bpsinues (1889-1937), ropHsiii nHxeHep 1 XuMUK. OH OTKa3aJcs
nokuHyTh Poccuro mocne 1917 roma, HecMOTps Ha YroBopbl OJM3KHMX K LAPCKOH CeMbe
POJCTBEHHUKOB, T.K. ObUI TBEPJIO yBEpeH B TOM, YTO OTPOMHBIE
CBIPbEBBIE, PHEPreTHUECKHE M YEJIOBEUECKHE PECYpChl CTPaHbI
obecrieyar el OusecTsmiee Oynaymiee M XOTeld Y4acTBOBaTh B
rnpouecce CO3aHUs HOBOM Poccun.
OH OBlT DHHTY3MAaCTOM XHMMM3AllMM HAPOJHOTO  XO3siCTBA,
3aHUMAJICS BONPOCAMU TOIUIMUBHOTO 0OeCHeueHHs CTpaHsbl,
pa3paboTan 0e30TXOJHYIO YTUIM3AIMIO APEBECUHBI C MOJyYeHUEM
HOBBIX CTPOMTEIbHBIX MAaT€pPHUAJIOB U IJIACTMACC.

Puc. 1 HA. Bpauyes. Ilopmpem pabomel 3aKMOYEHHO20 XYOOIHCHUKA
ILH. laxwuna. U3: I1.B. @ropenckuii, 2011.
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ITo ero pazpaboTkam YCKOPEHHBIMH TEMIIaMU CTall pa3BUBaTbcs Ky3Henkuil yroabHbIN
OacceiiH, YTO CHIrpaJi0 BAXKHEHIIYI0 pOJIb B TOABI BOWHBI, kKoraa JlonOacc ObLT 3axBadyeH
¢ammcramu. bpsHIEB 3aHUMaNl OTBETCTBEHHBIE TOCTHI, HE3a0Jro J0 apecTa ObUl BKIIIOYEH B
Komuter mno XMMH3alMU HApOJHOTO XO3AHCTBA HaApsly € TaKUMH aBTOPUTETHBIMU
crienuanuctam, kak akagemuku A.®D. Uodpde, H.H. Ceménon (maypear HoGeneBckoit mpemun
no xumud, 1956), A.H. ®pymkun, H.W. Byxapun u ap. Tem He MeHee, oH ObL1 apecTtoBaH B 1924
r., Belcnal Ha 3 rojga B Hapeimckuii kpaii, mocine yero padoran B HoBocubupcke. bbut BropuuHo
apectoBaH B 1929 r. 3a «mmuoHax B moJs3y [lompmum» (!), BUaMMO, Kak OBIBIIMN CTYACHT
Bapmasckoro nonurexuudeckoro uHCTuTyTa. B 1930 r. orpanuuenus ¢ Hero ObLIM CHATHI, U OH
IPOAOJDKAN aKTUBHO paboOTaTh HaJ MPOEKTAMHM WHAYCTpHATu3auu M xumuzauuu Cubupi.
bpsiHueB HeonHOKpaTHO noknaneiBas cBou Ipoektsl B ['ocrmane CCCP, 8 BCHX u B AH
CCCP. B mapre 1933 r. o ObL1 apecToBaH B TPETHI U OCIETHHUM pa3 U B CEHTAOpPE OKa3aJcs Ha
Conoskax. Ero sxena — DnbBupa ['eopruesHa (o nepsomy myxy 6aponecca [Ipombepr) (1876—
1964), ocraBmasics B CoBerckoit Poccum BMecTe ¢ MyKeM M CTaBIIas Y4YUTEIbHUIICH
AHIJIMICKOTO U (ppaHIly3cKOro s3bIKOB, M 18-TrieTHuii cbiH — Hukooaii (1915-1983; noverHsiit
xuMuK CCCP) 0oJibllie HUKOTJa €r0 HE BHICIIH.

Bropoit repoit Hamero pacckaza — Poman Hwukonaesuu JlutBuHoB (1890-1937)
TOXXe ObUI XMMMKOM, 3aBeAyromuM kadeapoil HuxeropoIckoro XMMHKO-TEXHOJOTHMYECKOTO
uHctutyta. Kak u bBpsnueB, oH yuwics B BapriaBckom
MOJIMTEXHUYECKOM MHCTUTYTe, U uepe3 20 ser mocie ero
OKOHYaHMA JBa OBIBUIMX CTyJEHTAa BCTPETHJIUCh Ha
Conoskax. JIutBuHoB Obul yuacTHHKOM IlepBoit MupoBoit
BOMHBI, canépoM, KaBajepoM JBYX | €OoprueBcKHX KpecTOB.
ITpu CoBeTckoll BIaCTHM OH 3aHHUMAJICd HAyKOH, PYKOBOIMII
kadenpoii. OH Ob1 apectoBan B Mapre 1934 roma mo
0OBHHEHHIO B PYKOBOJICTBE TEPPOPUCTUUECKOM
opranuzauueidt.  JIuTBMHOBY M ero  moje’IbHHKaM
WHKPUMUHUPOBAIM  «BBIPAOOTKY METOJAOB U  TEXHHUKH
COBEpILEHUS TEPAKTOB ... C IPUMEHEHUEM DPA3JIMYHBIX BUIOB
opyxus, ynprpakopotkux BonH (YKB) u raza u3 cHHHIBHOM
kucnote». Ero xena Bappapa Cepreesna (1904-1992)
ocranack ojnHa ¢ 3-xjeTHUM cbiHOM Koueil Ha pykax. Bcro
JIOJITYIO KM3Hb OHA XpaHHUJIa CBA3KY IMHCEM MYKa y ce0s 1o
IO YLIKOH.

Puc. 2 P.H. Jlumeunos. Ilopmpem pabomulr 3axniouénnozo xyoooicnuxa FO.A. Pewemnuxosa. 1935.
Us: I1.B. Dropenckuii, 2011

N nakoHew — TpeTui uccienoBaTenb COJOBELKUX BOJOPOCIEN, HABEPHOE, CaMblil U3BECTHBIN U3
tpoux. IMaBenm Ausexcanaposuu Daopenckmii (1882-1937), cesmennuk, ¢uaocod, mosT,
MaTeMaTHuk, (usmk, reojor, xuMuk etCc. Ero HaspBatorT «Jleonapmo ga Bunum XX Beka».
Paznoobpa3zue ero HHTEPECOB MOpaXkKaeT: B CHUCKE €ro MyOauKanuii Teocockue Tpyasl, paboThl
no ucropuu Tpowure-CeprueBoil aBphl, CTUXH, CTaThs O 4acTymkax KocTpomckoit obnactu,
MOMYJISIPHBIE 3aMETKU O Pa3JIMYHBIX MPUPOAHBIX SBJICHUSIX IJs *KypHana «[lpupona», uenas
cepus HoBemn i TexXHWYecKoW OSHIUKIONEIuH, MpodeccCHOoHaNbHBIE CTaTbU IO
AIIEKTPOTEXHUKE U MaTeMaTHKe, a KpOME TOTO — 9 aBTOPCKUX CBUAECTEILCTB U MMATEHTOB.

OH moJsyyunn JBa BBICHIMX 00pa3oBaHMs, OKOHYMB (PU3UKO-MaTeMaTU4YeCKUi (aKyiIbTeT
Mockosckoro ynuBepcureta (1904) 1 MockoBekyro ayxoBHyro akagemuto B CeprueBom [locane
(1908). Bo Bpems IlepBoit MupoBoii BoiHbI PriopeHCKH OBbLI CBSIIEHHUKOM B CAHUTAPHOM
noe3ze. B 1918 r. on cran yu€HeiM cekperapéM Komuccuum mo coXpaHeHMIO KyJIbTYPHBIX
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neHHoctel Tpoune-CeprueBoii 1aBpbl U OJTHUM U3 OpraHU3aTopoB mMyses. DiaopeHckuii padoran
3aBeyIOUIMM J1abopatopuell M 3aM. JAUPEKTopa BO Bcecoro3HOM 3IeKTPOTEXHHYECKOM
uncruryre (BOU), Obur mpodeccopom BeIcIMX Xyn0’KECTBEHHO-TEXHHUECKHX MAaCTEPCKUX
(BXYTEMAC). BiepBoie dnopenckuii 0611 apecroBat emé B 1906 1. — 3a myOauuHBINA MTPOTECT
npotuB ka3 ILII. HImunra. Bropoii pa3 ero apecroBasm B 1928 r. — 3a TO, 4TO OH He
OTKa3bIBAJICA OT CaHa W Ha pabOTy MPUHLUIHUAIBLHO XOIUI B psce. DIOpeHCKOro cocianud B
Hwxnuit HoBropona, riae on noznakomuiics ¢ JIutBunoseM. 1o xonaraiictBy E.II. IlemkoBoit oH
ObUT 0CBOOOXKIEH M BO3BpAllleH Ha MpexHee MecTo padorel. Oxnako B uioHe 1933 roga ero
ONATh apecTOBalIM, OOBHHMB B YYaCTHM B «KOHTPPEBOJIOLMOHHOM HAIIMOHAIUCTHYECKOU
¢ammcrckoii opranmzauuu «[laptus Bospoxnenus Poccum».) U nocne 8 mecsieB paboTsl Ha
Mep3s1oTHOM cranuuu B CxoBopoauHe DuopeHckuil Obul 3TanmupoBaH Ha CONOBKH, Kyda U
npudbL1 B okTsi0pe 1934 r. O ero ocBoOokIeHNY U miepee3ie B UeX0CI0BaKUIO X0JaTaiicTBOBAI
npesuneHt T.I. Macapuk, HO DIOpeHCKHI KaTerOpu4ecKd OTKasaics NMOKUHYTh Poauny. B
Ceprueom Ilocazne ocranack cembsi: xena AnHa MuxaitnoBHa (1889-1973) u nsitepo nereit —
nse nodepu, Osbra u Mapus-Tunatus, u Tpoe cbiHOBEHN — Bacummii, Kupunn u Muxaui.

Ha ConoBkax oH npucoenuHuics K 1a00paTopHOit

A — pabote, KoTOpyIO YyXe Hauanu bpsHieB ¢ JINTBUHOBBIM.
o
T ~ ITepBbie Tpu Hepenu Ha CoOBKax OH OBLIT 3aHAT TEM, YTO
w,ﬁ «pa3bupan KapToIKy, ASKYypwsI Hpu TenedoHe, Komai
e 3 3eMJII0, MTOMOTaJl TIOrPy3Ke MEIIKOB C Perol, CKiIaabIBajl

pery B mrabems» (mucemo Matepu ot 5.11.1934),
MO3TOMY  ydYacTHe B  HCCIEIOBAaTElIbCKOW  pabore
@opeHCKHIl BOCHpHHSUT C panocTero. Kpome Toro,
4 ®dnopeHckuil ObLT MepeBeNEH U3 OrpoMHOro Oapaka, rie
g e ero coceas MU ObLJIM YrOJOBHUKH, B HEOOJBLIYIO Kamepy
0 Ha 5 yYeloBeK — KOJJIEr MO HCCIeJOBaHMAM. 3ajaada
HayyHoil rpynme Moampoma ObLla MOCTAaBIEHA YETKO:
N0OUThbCA TOJy4eHus MHoJa M3 MECTHBIX BOJOPOCIHEH.
XapakTepHo, 4TO OJIHOBPEMEHHO noJ00HbBIE
UCCIIEIOBAaHUSI BEJIO HECKOJIBKO TPYII CBOOOTHBIX YUEHBIX
Ha ceBepe U Ha JlannbHeM Bocrtoke.

Puc. 3 I1.A. @nopenckuii. [lopmpem pabomot
saxnouénnozo xyooxcuuxa I1.H. [laxwuna. 1935.
Us: I1.B. Dropencruu, 2011.

PaGota ¢ BomopocCiHsiIMM TPOUCXOJIMIAa B TPEX OCHOBHBIX IYHKTax. B MaJleHbKOU
naGopatopun Ha Oepery OyxTbl buaromomyuus, B OOJBINOH, JOBOJBHO MPHIUYHO
o0opyZ0BaHHOW Jabopatopun Ha Teppuropun buocama mpumepHo B 2 kM oT Kpemis, a
MPOM3BOJICTBO OBIJIO OPraHM30BaHO B OBIBIIEM MOHACTBIPCKOM KO>KEBEHHOM 3aBOjie Ha Oepery
bannoro o3epa. PaboTa yBnekia 3akit04€HHBIX TPO(eccopoB, OHU MHOTO MHUCAIH O HEH TOMOH,
Ipocs POJOHBIX HAWTH M NpPUCIATh CHeNualbHylo JuTepatypy. Koe-kakue mnyOnukanuu
0oOHapyXHWJIUCh U B MecTHOU OnOianoTeke. GIopeHCKuit B MMCbMaxX ceMbe MPUCHIIAT MACTEPCKU
BBIIIOJIHEHHBIE LIBETHBIE PUCYHKHU BOAOPOCIEH, C AeTanu3anueil ux crpoeHus. OH ¢ yBI€UEHUEM
OINHUCHIBAJI Pa3HOOOpa3He OKpacKu BOAOpocied, MX BKyc (M CHITHOCTB!), BOOAYIIEBIEHHO
coo0an 06 06HApYKEHHH B CTBOJIMKAX JIAMHHAPHii FOJI0BBIX Konell. PaGota B Moanpome nana
Y4EHBIM BO3MOXHOCTh M JIOBOJIBHO CBOOOJHOIO IMepeMelleHHs. Uil cOopa Marepuana OHH
€3MJIM Ha «KOMaHIMPOBKU» MO OCTPOBAM apxHIienara, MOIJIM J0JIro padoTaTh B OuOIMOTEKE,
rre 3a HUMHM ObUIM  JaXke 3aKpelyieHbl «IMYHBbIE» CTOJbl, Ja U  E©XKEIHEBHas
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YEeTHIPEXKUIIOMETPOBAsT  «IPOTyJaKa» - 0e3 KOHBOS - yepe3 Jiec NpUHOCWIA TMONb3y U
¢du3nIecKkoMy, 1 TyIIEBHOMY 37J0POBBIO.

VYBieu€HHble paboTOil yuy€HbIC HE OTPAHMYMIIMCH MOJYYEHHEM HOoAa M3 BOJOPOCIEBON
30161, [IoHMMas, YTO BOAOPOCIN COJIEpXKAT ropa3no OoJiee IIEHHbIE BELIECTBA, OHU pa3zpadoTaiu
croco0 KOMIUIEKCHOM mepepabOTKU BOJOPOCIEBOTO ChIphsi. VX 0coboe BHHMaHHME MPUBIEKIN
JKeJIMpyomue BemecTBa ((GUKOKOJIIOUIBI), COJEPIKAIINEcs B KIETOYHBIX CTEHKAaX BOJAOPOCIICH:
arap-arap y KpacHbBIX BOJIOPOCJIEH, COJIM albriHOBOW KUcHOThl (ambruHatel Ca, Mg u ap.) — y
OyppIX. DTH BellecTBa HE MOJMAIOTCS CHUHTE3y M IO CEW JeHb HAXOIAT caMoe IIMPOKOe
MPUMEHEHHE B MIPOMBIIIJICHHOCTH: OT MUIIEBONM M MEIUIIMHCKOMN /10 TEKCTHILHOU U HE(TSHOM.
B ycnoBusax peduuuTta cneuuanbHON JUTEpaTypbl, anmapaTypbl, PEaKTUBOB, W3TOTaBIMBAS
CaMOCTOSITENIBHO, €HA KOJICHKE», TPUOOPHI K MEXAHU3MbI U3 MOAPYYHBIX CPEJICTB, 3aKIIOUEHHbBIE
HAIAIA KaK MCCJIeI0BATEeIbCKYI0, TaK U MPOU3BOACTBEHHYIO JCITeNbHOCTh. Yke B 1934 r.
BbpsuHieB momyums nepBble 0oOpa3lbl albrMHATOB, a K KoHIY 1935 r. rpymma mepemuia Ha
MOJYIPOMBIIICHHOE MPOM3BOJACTBO (10 3 KI' aJIbTMHATOB M JI0 2 KT arapa B cytku). B 1936 r.
«HOITPOMOBIIBI» JTOOMIMCH TOJTYYEHHUS! PYJIOHHOTO U IJIACTMHYATOrO arapa, MpeBOCXOIUBIIErO
10 KaUECTBY UMIIOPTHBIE SIMOHCKUIM U amepukaHckuil. OaHy mactuHouky diaopeHckuii nocnan
B IIMCBME JIOMOW, PEKOMEHAYS MWCIOJIb30BaTh €ro IpH IKEIYJOYHBIX pPAaCCTPOHCTBAX Y
HOBOPOKJIEHHOIO BHYKAa. DBBIJIO Hana)keHO HacTosAllee NMPOM3BOACTBO, M HAYalIbCTBO CTaJIO
TpeOOBaTh BBHIMIOJHEHUS M TEPEBBINOJIHEHUS IUIaHa, 4YTO, CyIAsd MO MHCbMaM, CHJIBHO
BEIMATBIBANIO COTpYHHHKOB Mommpoma. Co3laHHBIH UMH arapoBblii 3aBoj paboTal BILIOTh JO
1980-x royioB (C HEKOTOPHIMH TIEPEPHIBAMH).

B 1936 r. ®nopenckuii, bpsiaueB u JIutBuHOB (M paboTaBIIMil BMECTE C HUIMU XUMHK-
tekctunbumk FO.E. CranmneBny, 1909-1937) momator 9 3asBok Ha n3zoOpereHus. B 6-tu
cllydastX UM OBIJIO OTKa3aHO, HO TPH ABTOPCKHUX cBHMJeTeJbcTBa OblM odopmiensl. Ilepoe
(Ne 49229, ony6nukoBano 31.08.1936, aBropsr ®nopenckuii, JIntBuHOB, bpsiaies) — «Crocoo
U3TOTOBJICHUS] TEPMOM3OJIILIMOHHOTO MaTepuaia» (C HCIOIb30BaHHEM MECTHOTO Topda).
Bropoe (Ne 51091, 31.05.1937, aBtopel Te xke) - «Cnoco0 KOMILIEKCHOW IepepabdoTKH
Bojopocnei». Tperse (Ne 51929, 30.11.1937, aBrtopel JlurBuHOB, ®nopeHckuil) —
«OKCTpaKIMOHHBIN anmapar».

Kpome pabGor B naGopaTopuum U Ha 3aBoJe Y4Y€HbIE YHTAIM JIEKIUH II0 CBOUM
CHELMATIBHOCTSIM — XUMUH, MareMaTuke. DiopeHcKkuil BEN crenualbHbli Kype A pabouux
3aBOJia MO nepepaboTKe BOAOPOCIEBOro ChIphsi. PaboTa aiist 3TUX 3aK/IIOYEHHBIX ObUIA HE TOJIBKO
U HE CTOJBKO CHOCOOOM BBDKHMBAHHS, CKOJIBKO CIIOCOOOM COXpaHEHHsS COOCTBEHHOM JTMYHOCTH.
Omna nomorasa UM BBDKHTH HE TOJIBKO (PU3MUECKH, HO M JYXOBHO U yMcTBeHHO. Jlns JIuTBMHOBA
3Ta JIEATEIBHOCTh ObLIA el U CIOCOOOM COXpAaHEHMS HAJESK/bl: OH UCKPEHHE pacCUMTHIBAN Ha
TO, YTO HUX YCHJIHUS U pe3ynbTaThl OyIyT OLIEHEHBI, YTO UM COKpATAT CPOKH 3aKIIOUYCHHS, a
MOJKET ObITh — U 0CBOOOIAT. bpsiHIIEB Mucall MUchMa B COOTBETCTBYIOIINE WHCTAHLIUH, TBITAsICh
JI0Ka3aTh, YTO HM B 4éM HE BHUHOBEH, M €r0 3HAHMs U OMBIT CIEAYyeT HCIOJb30BaTh Ooiiee
apdexTrBHO. Y PIOPEHCKOr0 HUKAKOM HaZeK bl Ha 0CBOOOXKIeHUE HEe ObLII0: Oyay4H cTaplie u
OTBITHEE CBOMX TOBApHIIEH, OH MPEKPACHO OCO3HaBaJ OE3HAIEKHOCTh CBOEro mnoiiokeHus. K
TOMY JK€, KaK CBSIIEHHUK, OH BOCHPUHUMAJ MPOMUCXOJIIEe KaK HCIbITaHWE, U OE3pONOTHO
npuHsul boxkpro Bouto. IIpu 3TOM B €ro mucbMax HECKOJIBKO Pa3 IPOCKAJIb3bIBAET SIBCTBEHHAs
ropeyb — U3-3a TOr0, YTO €ro CIIOCOOHOCTH, €ro OIBIT, BO3MOKHOCTU €r0 MHTEIUIEKTa OCTAI0TCS
HE /10 KOHIA BocTpeboBaHHbIMH. Cmupsisach mepen l'ocmogoM, OH HE MOI CMHPHUTHCS C
4eJI0BEYECKHM HEBEKECTBOM U JKECTOKUM OE3yMHEM.

B mae 1937 1. BomopocneBble HUCCIEIOBAHUS W IPOU3BOJACTBO OBUIM CBEPHYTHI.
dnopeHckHil OocTalcs Ha 3aBojie B kauecTBe cTopoxka. A 30 wmrons 1937 r. Belmen Ttoraa
CEKPETHBIH, a HBIHE — MeYaTbHO 3HaMeHUTHINH «OnepaTuBHbIi npuka3 Hapkoma BHYTpeHHHX
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aea Cowsza C.C.P. Ne 00447 00 omepauum mno penpeccCHPOBAHMIO OBIBIIMX KYJIAKOB,
YrOJIOBHUKOB H JIP. AaHTHCOBETCKHUX 3JIEMEHTOB» 32 NoAnuchio ExxoBa. B cOOTBETCTBUM ¢ HUM
cienoBaio, HauMHas ¢ 5 aBrycra 1937 r., B 4eTHIPEXMECSYHBIH CPOK «pEmpeccHpoBaTh IO
nepBoii kareropuu (pacctpensth)» 64 150 yenoBek mo Bceit crpane u emé 10 Thicsu U3
koHTHHrenTa jarepeit HKB/I. Ha ConoBku 6bu10 HanpaiieHa pasHapsaka Ha 1200 3/k «mepBoit
kareropun». OTOOp MPOM3BOAMIM TO CIpaBke OT HauvanbHuKa ConoBerkoi TioppMbl M.A.
Amnerepa. K paccrpeny Obutn mpemnasHadeHbl 1825 uwenmoBek — ¢ Oonee dem 50%-HbIM
«TIEPEBBINOIHEHUEM IIJIaHa».

Bo wucnonnenme mnpukasa Ha CojoBkax OBUIO OpPraHM30BaHO TPH 3Tala BbIBO3a
3aKIIIOYEHHBIX — T.K. PACCTPENATh TAaKOE€ KOJMYECTBO HApoJa Ha MECTe BJIACTH HOCUUTAIU
HeBO3MOXHBIM. Ha cOopel naBanmu 2 vaca. bpsiHueB momnan B nepBbiii otan (1111 yenosek),
KoTopbiX paccrpermsuin ¢ 27.10. mo 4.11.1937 r. B ypoumme CanmopmMox B paiioHe
Mengexberopcka. ®iaopencknii u JurBuHoB (1, BuauMo, CTaHWIEBUY) B COCTaBE BTOPOTO
srana (509 yenoBek) ObuiM TepenpaBieHbl B JleHmHrpan u paccrpensHsl Tam 8.12.1937 r.
OctaBmuxcst 205 yenoBek pacctpensuid Ha COJIOBKAX: MOXOJ0/1aj0, BCTAI JIET, U BBIBO3UTH HX
CTaJIO 3aTPYAHUTEIBHO.

CembH MOry0JICHHBIX YUEHBIX cOXpaHMIM X nucbMa: 118 nucem JlutBuHOBa, 96 nmucem
Bbpsanesa, 96 nucem @uopenckoro. Tenepb crapaHUsIMH TIOTOMKOB 3TH ITHCbMa OMYOJIMKOBAHBI,
U MBI MOXXEM M3 MEPBBIX YCT Y3HaTh, KaK XWIM, paboTaid, CTpajald U yMHpaIU Te€, KTO
COCTaBJISJIM CJIaBY U roprocTh Poccuu.
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Research of algae in Solovki camp (special purpose prison) in 1934-1937

Olga Maksimova, ovmaximova@mail.ru
Shirshov Institute of Oceanology, Russian Academy of Sciences (Moscow)

Strange may it seem but one of the most comprehensive and efficient studies of the White
Sea algae was implemented in Solovki labor camp/prison in 1930-es when many political
convicts, so called people’s enemies, were working there. As we will see it happened not
because the bound labour of “people’s enemies” was perfectly organized, but because of their
outstanding human, intellectual and professional qualities.

The camp was founded in 1923 to imprison “the most dangerous social element on Soviet
territory”. It became a prototype and a testing ground for all Soviet GULAG system. More than
25 hundred inmates were serving their sentences in Solovki in 1923 and their numbers continued
to grow in the following years up to 720 hundred in 1930. In 1933 Solovki camp became a part
of the vast White Sea-Baltic Camp. In 1937 it was transformed into prison (Solovki Special
Purpose Prison) which existed up to 1939. Then it was eliminated and the island was passed
under the control of military forces. In 1942 Solovki became the base for the North fleet school.

In 1920-x the regime in the labour camp was more or less mild: political convicts were
not sent to hard manual work, a theatre was functioning on the island, the camp had its own
newspaper. Committee for Studying of the Flora and Fauna of Solovki island was established on
30" June 1924, then on 13 March 1925 it was renamed into Solovki branch of Archangeslk
Local Studies Society, and in October 1926 it became “Solovki Society of Local Studies”. It
consisted of several departments including the department of Natural History, that encompassed
geological, botanical and zoological studies. Botanical garden and Chemical laboratory also were
under its control. The Society existed for 9 years and then it was transformed into lodoProm —
the branch of the camp that was in charge of the investigation of algae chemical composition and
development of methods of algae utilization.

The people involved in these studies were outstanding. They were sent to the camp at
roughly the same time. The first one to arrive there was Nikolai Bryantsev (1889 — 1937),
mining engineer and professor of Chemistry. He refused to leave Russia after 1917
notwithstanding entreaties of high-ranking relatives because he firmly believed that huge natural
and human resources of Russia will ensure its bright future and he wanted to take part in the
construction of the New Russia. He was enthusiast of chemicalization in agriculture, studied
problems of fuel supply, developed zero-waste method of wood processing and production of the
new generation of construction materials and plastic. Basing on the results of his research coal
mining industry in Kuznetsky coal basin had quickly developed. This played extremely
important role during the WWII when Donetsk coal basin was occupied by Germans.

Bryantsev was high-ranking official and not long before the arrest he was included in the
Committee on Chemicalization of Agriculture alongside with such high-profile specialists as
academicians A. loffe, N. Semenov (Noble prize winner of 1956), A. Frumkin, N. Bukharin etc.
However in 1924 we was arrested and sent for 3 years to Narym (Siberia), then worked in
Novosibirsk. In 1929 he was arrested for the second time and accused of “espionage for Poland”,
probably as a former student of Warsaw Polytechnic Institute. In 1930 the accusations were
withdrawn and he continued his active participation in the projects of industrialization and
chemicalization in Siberia. His ideas and results were presented at the highest levels of Soviet
Federal Administration and Academy of Sciences. In March 1933 he was arrested for the third
(and the last) time and in September of the same year sent to Solovki. His wife Elvira (baroness
Dromberg in her first marriage) (1876-1964) who stayed in Russia and became a teacher of
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English and French, and his 18 years old son Nikolai (1915-1983, Academician, Professor of
Chemistry) had never saw his since.

The second figure of this story is Roman Litvinov (1890-1937) was also a scientist, Head
of the Department of Chemistry in the Technological Institute in Nizhny Novgorod. He, as well
as Bryantsev, studied at Warsaw Polytechnic Institute and 20 years the two alumni met in
Solovki. Litvinov participated in WWI, was a sapper and a holder of two St Geogre Crosses. He
was arrested in 1934 and charged with *“organization of terrorist society”. He was accused of
“development of methods for terrorist attacks with various weapon types, ultra short waves and
gaseous hydrocyanic acid”. His wife Varvara Sergeevna (1904 — 1992) stayed alone with 3year
old son Kolya. She was keeping the bundle of the husband’s letters under her pillow all her long
life.

The third and probably the most famous researcher of the White Sea algae is Orthodox
Priest Pavel Florensky (1882-1937). He was a philosopher, poet, mathematician, physicist,
geologist etc. He is called “Leonardo Da Vinci of XX century”. Diversity of his professional
competence is astonishing: his publications include works on theosophy, notes on history of
Troitse-Sergieva Lavra, poems, article about local folklore of Kostroma, popular articles about
natural phenomena for the magazine “Priroda” (nature), series of articles for Technical
encyclopedia, articles on electro-technics and mathematics, and on top of is — nine invention
certificates and patents. He hold two academic degrees — from Physics and Mathematics
department of Moscow University (1904) and Moscow Spiritual Academy in Sergiev Posad
(1908). During the First World War he served as a priest in a hospital train. In 1918 he served as
an academic secretary of the Committee on Cultural Heritage Conservation of Troitse-Sergieva
Lavra and participated in establishing the museum. He was a Head of laboratory and Director of
Federal Electro Technical Institute, Professor in the School for Art and Technical Studies.

Florensky was arrested for the first time in 1906 for his public

A= protest against execution of P. Shmidt. In 1928 he was

Y . arrested because he had not refused his priorate and continued
&, ﬁ to wear his cassock. He was sent to exile to Nizhny Novgorod
e , where he met Litvinov. Thanks to petition by Peshkova (wife
- - S of prominent Soviet writer Gorky) we was discharged and

returned to his workplace. But in June 1933 he again was
. arrested and accused of participation in the illegal “fascist
nationalistic organization - Party of revival of Russia”. After 8
«’# ol months of his work at a permafrost station in Skovorodino he
; was sent to Solovki where he arrived in October 1934.
President of Czech republic T. Masaric petitioned for his
discharge and invited him to Czechoslovakia but Pavel
Florensky was adamant in his refusal to leave Russia. His wife
Anna Mikhaylovna(1889-1973) left with 2 daughters Olga

and Maria — and three sons — Vasiliy, Kirill and Michael.

Fig. 3 Pavel Florensky.
A portrait of work of the imprisoned artist P. N. Pakshin. 1935.
From: P. V. Florensky, 2011.

Florensky joined the research work that Bryantsev and Litvinov carried out in Solovki
labour camp. For the first three weeks he was busy with odd jobs like digging, lifting, stocking
of potatoes, turnip etc (according to the letter to his mother of 5 November 1934), so he was
happy to join the research work. Besides, he was transferred from the huge barrack with
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criminals to smaller room inhabited by 5 fellow researchers. The task was set for the lodoprom
group very clearly: to find a method of obtaining iodine from local algae. It may be noteworthy
to mention that at the same time similar problem was being tackled by several groups of free
researchers in the Far East.

The work with algae was carried on in three main locations: in a small laboratory on the
seaside in Blagopoluchia Bay; in a big and relatively well-equipped laboratory in the Botanical
Garden 2 km away from the Kremlin, and the manufacturing was going on in the former
monastery leather making factory on the shore of Bannoye lake. Three imprisoned professors felt
rather enthusiastic about their work and in their letters back home asked to find and send them
books on the subject. Some materials were found in the local library. Florensky, in his letters to
the family, made highly professional drawings of algae with details of their structure. He took
interest in the diversity of their coloring, their taste (and noted how nourishing were the algae!),
was exited that the stems of luminaria had the annual rings. The work for lodoprom gave the
scientists possibility to travel around the archipelago: they could visit different islands, work in
the library, where they even had their designated tables, and everyday 4-km long unescorted
walk was good for the soul and body.

The scientists developed deep enthusiasm in the investigation and did not restrict
themselves to the initial practical task that was set forth to them — extracting iodine from algae
ashes. Knowing that algae contain much more valuable substances they developed a method of
complex processing of the raw algae material. Their special attention was attracted
by gellating substances (phycocolloids) contained in the algal cell walls: agar-agar in the red
algae and salts of alginic acid (alginates Ca, Mg etc) in the brown algae. These substances still
cannot be synthesized and have wide variety of applications: from food and pharmaceutical
industry to oil refinery and textile making. In very difficult situation - lacking special books,
chemical agents or devices - the imprisoned scientists invented improvised instruments out of
field substitutes and managed to organize both research and production. Already in 1934
Bryantsev received first samples of alginates and by the end of 1935 the group started small-
scale production (up to 3 kg of alginates and 2 kg agar every day). In 1936 they produced agar in
roll and foliate form that outperformed American and Japan analogues. One piece of foliate agar
Florensky sent home in one of his letters advising to use it for treating stomach upset that his
baby grandson was suffering from.

After the production was organized the camp administration stated to urge the scientists
to fulfill and overfulfil the plan which was rather exhausting for the group. The agar factory
founded in the 1930-s was working up to 1980-ies (with some breaks).

In 1936 Florensky, Bryantsev and Litvinov (and another researcher Y. Stanilevich, 1909-
1937, who worked with them) filed 9 applications for patents. 6 of them were declined but three
invention certificates were granted, namely: «A method of producing insulation material using
local turf” (Ne 49229, published 31.08.1937, authors Florensky, Litvinov, Bryantsev); “method
of complex processing of algae” (Ne 51091, 31.05.1937, same authors); “Extraction device” (Ne
51929, 30.11.1937, authors Florensky, Litvinov)

Apart from the work in the laboratory and factory, the scientists gave lectures on
chemistry and mathematics. Florensky gave classes on algae processing for the workers of the
algae processing factory. For them the work was not only their way of physical survival but,
most important, their way to preserve their identity and to survive morally and intellectually.
Litvinov also cherished hopes that their results will be appreciated and their term of service will
be shortened or they will be dischargedcompletely . Bryantsev was sending letters to different
levels of authority insisting that he is not guilty and his qualifications should be used more
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efficiently. Florensky, being older and more experienced than his fellow inmates had no illusions
— he was fully aware that their situation is quite hopeless. Being an orthodox priest he saw
everything as a trial and accepted this without complaints as the God’s will. However, in his
letters he could not conceal his sorrow that his talents, his experience and intellectual capabilities
were not used to a full extent.

Yielding to the Lord he could not yield to human ignorance, cruelty and insanity.

In May 1937 the investigation of the algae was cancelled and Florensky became a
watchman at the factory. On 30 July 1937 the infamous decree (at the time it was confidential)
by Yezhov was issued that provided for repressions of former criminals and anti-Soviet
elements. The decree required to execute 64150 people throughout the country and 10 000 in the
camps (those already imprisoned), starting on 5"August 1937 . A quota for Solovki was 1200 —
that is, this number of inmates had to be killed. The selection was carried out by the director of
the prison I. Apeter.

The cap authorities realized that it was impossible to execute all these people on the
island and it was decided to transport them to the mainland. 2 hours were given for packing.
Bryantsev was taken with the first group (1111 people) that was transported to Sandermokh
place near Medvezhiegorsk and Killed there between 27.10 and 4.11.1937. Florensky and
Litvinov (and probably Stanilevich) with the second group were taken to Leningrad and executed
there on 8.12.1937. The rest 205 people were killed on the island — probably because it was
difficult to transport them by sea in winter.

Relatives of the three scientists kept their letters: 118 by Litvinov, 96 by Bryantsev and the
same number by Florensky. Now these letters are published, thanks to their descendants, and we
can learn firsthand how the people who represented the honor and fame of Russia worked and
suffered and died.

MeTOoabl HCCIETOBAHUS COJTHEYHbIX Kaneﬂz{apeﬁ, Ha MpuMepe

Keperckoro 1adupunra

A.H. Ilapanuna, k.2.H., ooy. PITIY um. A.U. I'epyena, galina_paranina@mail.ru
P.B. Ilapanun, cmyoenm PI'TIY um. A.1. I'epyena

Pacmm¢ppoBka 7aOUPUHTOB C MOMOIIBIO THOMOHA COJIHEYHBIX YacOB-KaJeHIapei
JOKa3bIBaCT MX MPAKTHYECKOE HABUTAIIMOHHOE NMpHUMeHeHue B permoHax EBpasuu (Ilapanuna,
[Mapanun, 2009; Xerarypos, 2016 u nap.) [5, 7, 8]. B crarbe mnpeAcTaBicH aJropuT™M
palMoHaNbHONW MHTEPIPETalluu 00BbEKTOB KYIbTYphl Kak (hopM reorpapuyeckoi ajanTaluy Ha
npuMepe MEeXIUCHUILTMHAPHBIX uccaenoBanuii Keperckoro nabupunra (m-oB Kpachas Jlyna,
benoe mope). Ilpoananu3upoBaHbl OCOOCHHOCTH TIOJIOKEHHS JIAOMPUHTA B TeorpapuueckoM
IPOCTPAHCTBE, BO3MOXHOCTH HCIOJB30BAHUS €ro CTPYKTYpPBl JJIs OINpeleseHus JaHei
PaBHOJCHCTBUI, HUMeEOIUX o0co0oe 3HAaueHUEe I OJKU3HeoOecledeHuss B paiioHax ¢
HKCTPEMAJIbHBIM KIIMMATOM.

Beenenue.  MeTonoJIOTMYECKOM ~ OCHOBOM — MCCIEAOBAaHUM  MHCTPYMEHTAIbHBIX
BO3MOKHOCTEH KaMEHHbIX JaOMpUHTOB benoro mops sBIseTcs HABUTallMOHHAS KOHLEMIIMS
MH(POPMAIIMOHHOTO  MOJICIMPOBAHUSA MHpa, KOTOpas YCTaHABIMBAET KOJMYECTBEHHBIC
COOTBETCTBUSL M IPUYUHHO-CIEIACTBEHHBIE OTHOLICHUS MEXIAY NPUPOAHBIMM IIPOLIECCAMHU U
00BEKTaMU KYJAbTYpPbI. AJTOPUTM CHCTEMHO-MH()OPMAIIMIOHHOTO aHaIN3a BKIIIOYAET CIIeIYIOIIUe
sranbl: 1. wuccnenoBaHHe OOBEKTa CTaHAAPTHBIMU METOAaMHU (M3MEpEHHUE, ONHCaHHe,
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CpaBHEHHE); 2. XapaKTEPUCTHKA BMEIIAIOIIEro JaHamadra (C y4eToM SBOJIONMU TPUPOJTHO-
KJIMMaTHYECKOM OOCTAaHOBKM B TOJIOLEHE M TeOJIOTO-reoMOP(HOIOrHYECKUX OCOOCHHOCTEH,
BKJIIOYas IOMUHHUPYIOIIUE CUCTEMBI B TPEIIMHOBATOCTH MOPO U B TPOCTUPAHUH JIMHEAMEHTOB —
JMHEHHBIX TEKTOHUYECKMX CTPYKTYp, HMEIOIIUX BbIpaXeHWe B Jjanamadre); 3.
aCTPOHOMHYECKHE M  M[AJCOACTPOHOMHUYECKHE  PAacuyeThl  KAJICHIApHBIX  a3UMYTOB
Bocx0Ji0B/3ax0n0B CosHua u JlyHbI, BBICOTBI THOMOHA COJIHCYHBIX YacOB-KaJCHIapeu Wu
MOJIOKEHUS MOJTZIGHHON TeHU 110 ce30HaM (Juist reorpauuecKux KOOPJHHAT 0OBEKTa, C y4ETOM
pa3nuuuii  (U3NYECKOro M acTPOHOMHUYECKOTO TOPH30HTA); 4. YCTaHOBICHHE KOPPEISLUN
NPOCTPAHCTBEHHBIX XapPAaKTEPUCTUK HCCIEIyeMOro OOBEKTa, BMEMIAIOIIEro JaHamadpra u
aCTPOHOMHMYECKUX IIOKa3areliel, PpEerucTpUpyeMbIX B JaHHOW TOYKE; 5. CONOCTaBJICHUE
UHCTPYMEHTAJIBHBIX BO3MOXKHOCTEH OOBEKTAa C JIOKAJBHBIMH W PErHOHAJIBHBIMHU 33/1a4aMU
KHU3HeoOeclieueHHsT B pa3Hble MCTOPUYECKHE JMOXH (B TOM YHCIE aHAM3 PacIOJIOKECHUS
00BbeKTa B CHCTEME TPAHCIIOPTHBIX KOMMYHHUKAIIHNA).

1. Xapaxkrepucruka o0bexta. Keperckuii mabupunt oOHapyxkeH B 1955 roxy
nouckoBoit skcnenunuedn .M. Mymno [4]. HccnenoBarenn OTMEYarOT CXOJCTBO PHCYHKOB
Keperckoro mabupunta u nabupunra ¢ o. Onemmu (apx. Ky3oma): OucnupanbHblii THI |
HECUMMETPUYHOCTh OTHOCHUTENIBHO Treorpaduueckoro Mepuauana. M3 apXeoJoraueckoro
ormucanus W.C. MaHIOXMHA MOXHO Y3HaTh, YTO JIAOMPUHT «...pacloJIOKEH Ha HeOOJbLIIOM
necyaHoM ocTpoBke 6su3 nomyoctpoBa KpacHas Jlyna B ceBepHoit yactu UynmuHCKOTO 3ajuBa.
Bo BpeMs oTiimBa OCTpOB coeIUHSIETCS ¢ OeperoM KaMEeHHCTON MEepeMBIYKON, hcUe3arouei Bo
Bpems npuiauBa. Cam JaOUPHHT HAXOJAUTCS Ha BeIcOTe 2-2,5 M Haja MopeM. OH Tak IJIOTHO
3aJIepHOBAH, YTO OTJENbHBIE COCTaBISIONIME €ro BalyHbl HE MpociexuBaioTcs. Vwmeer
NoJIoBaJibHYI0 (hopMy ¢ auamerpamu 8,6 M u 9,5 M. JnMHa BHEIIHEH OKPYXHOCTH JIaOMPHHTA
npubsmxaercs kK 29 M, a BHyTpeHHUX X0/10B — K 160 M. B 1nieHTpe coopyxkeHus HaxoauTcs Kyda
u3 kamHei. Bxos B Hero ¢ BocToka — ¢ marepuka (puc. 1)» [3].

ABtopamu cratbu Keperckuii nabupunT mccnenoBan jerom 2015 roma (puc. 2 A).
A3uMyT BXOJa, U3MEPEHHBII 10 KoMnacy, coctaBisier 255° (puc. 2 B), MarHuTHOe CKIIOHEHHE Ha
17 uronsa 14°E, cnemoBaTenbHO, UCTUHHBINA azuMyT 269°, T.e. BXoa B mabupuHT ¢ 3amaga. U3
ATOTO CJEYeT, YTo B pucyHke Keperckoro yiabupuHTa OTpa)keHbl OCHOBHBIE reorpaduieckue
HaNpaBJIeHUs, YTO IMO3BOJSET HCIHOJb30BATh €ro Uil OPUEHTHUPOBAHHUS B IPOCTPAHCTBE-
BPEMEHU.
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Puc. 1. Keperckuit  nabupunt, tomorpaduueckuit  mian W.C.  Manoxuna  [3].//
Image 1. The Keret labyrinth, topographic layout by I. S. Manyukhin [3].
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Puc. 2. Keperckuit nadbupunr, asumyt Bxoaa (¢pororpaduu P.B. [Napanuna, 2015T.)

A b

2. AHaim3 BMemawuiero Janamadra. B nanmmadre moiayocTpoBa, BMEUIArOIIEM
UCCclielyeMblil 00BEKT, BBIACTSACTCS Psii 0COOCHHOCTEH, OOBICHAIONIUX BEIOOP MECTOIOIOKECHHS
JUIs CO3JaHHMsT MHCTPYMEHTa HaBUrauuu: 1. paBHUHHBIA penbed M TYHIPOBBIM XapakTep
PacTUTENFHOIO TOKPOBa 00ECHEUMBAIOT OCBELIEHHOCTh YYacCTKa, €CTECTBEHHOE COXpaHEHHUE
OTKPBITOTO TOPU30HTA,; 2. OTCYTCTBHE JehopMalMii TPyHTa HA Y4acTKe pa3MelIeHUs TabupuHTa
CIOCOOCTBYET COXPAaHEHMIO CTPYKTYpPhl €ro pUCYHKa, 3. OKpY)KEHHE BOJOH Ha BceX, KpoMme
3alaJHOTO, HampaBleHUsAX, OOeCHeyuBacT COBMAJCHHE JUHUM TOPU30HTA C YPOBEHHOM
MIOBEPXHOCTBIO MOpSI, Haubosee OJIU3KOM K MOJIOKEHUIO aCTPOHOMUYECKOT0 FTOPH30HTA.

Penbed mpoctpaHcTBa, OKPYKAIOIIErO OCTPOB, CO3/IACT JOTIOJHUTEIbHBIC BO3MOKHOCTH
JUISE OPUCHTUPOBAHUS, KOTOPBIE MOTJIM MIPUMEHSTHCS J0 CTPOUTEIIbCTBA JAOUPUHTA HA HIDKHEH
Teppace, OCyIIeHHOH B Oojee mo3mHee Bpems. [lns Oosee ApeBHEH TEXHOJIOTHH MPSIMOTO
BU3MPOBAHUS BOCXOJOB /[ 3aX0J0B acTPOHOMHUYECKHX OOBEKTOB B IMPUTOPU30HTHOU
oOcepBaToprH yIO0OHBI OOBEKTHI: Ha CEBEpE — OKOHEYHOCTh 0. Kemiyackoro, Ha BOCTOKE —
menkue octpoBa Kemb-Jlynmel, Ha tore — octpoBa Keperckoro apxwumesara. JlanmmadTHbIM
MapKepoM Ha 3arajie MOXKeT CIyKuTh T. lllaBpyxa, 3aMeTHast ¢ 60jiee BHICOKOI U JPEBHEH YacTH
HOJIyOCTpOBA.

HanpaBienusi 1MHeaMEHTOB B OKpYXeHuM Keperckoro naOMpHHTa KOJIMYECTBEHHBIMU
MeToaMH (C M3MEHEHHUEM a3MMYTOB U I10ICYETOM KOJIMYECTBA 110 HATPaBJICHHUSIM, TIOCTPOCHHEM
pO3-AMarpaMM) Moka He MCCIENOBAJIHMCh, OJHAKO MOXXHO OTMETHUTH NpeoOiagaHue JTHHEHHBIX
dopm penbeda mmpoTHOTrO Mpoctrpanus (3-B).

Puc. 3. Il-oB Kpacnas Jlyna Ha KOCMHUYECKOM
canmke (A) wu Tomorpaduueckoit kapre (B)//
Img 3. The peninsula of Krasnaya Luda on the space
image and on the topographic map

A
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Bo3spact teppackl, Ha KOTOPO#l pacroyioKeH JTaOUPUHT, MOKHO OIPEICIHTh, TOJIB3YsCh
JATHPOBKAMH, TOTydeHHBIME B Kanmanakuickom samuee u na ComoBenkux octposax [2, 6]°.
[Mpunumas ckopocth ocymieHuss O6eperoB pasnoit 0,34-0,37 cm/ron (kak B Kanpamakiie),
MoJIy4aeM MaKCHMaJbHO BO3MOXKHBINA Bo3pacT 675-735 ner, npu ckopoctu ocymenus 0,22-0,28
cm/rox (kak B CosoBenikom apx.), 893-1136 ner, 1.0. B cpeanem 784-936 siet Ha BoicoTe 2,5 M.

3. Bo3MoxkHOcTH MHCTpyMeHTa. Pacyersl asumyroB Bocxona Comnna B Keperckom
JTaOMpPUHTE TPOBEICHBI C IMOMOIIBIO acTpokaibKymsaropa [1] mis koopaunar 66°24'37"'N
33°43'22"E. IlpenmnoJyioXuTENBbHO, B KayeCTBE THOMOHA MOIJHM HCIOJb30BaThes (urypa
4yeJoBeKa WM CKOIUICHHE KaMHel B IeHTpe JlabupunTa. Hanbonee oueBMIHOE KaleHIApHOE
3HAUYEHHE HWMEET BXOJ B JAOMPHHT, KOTOPBIA MOXKET BBIOJIHATH (YHKIHIO MapKepa
PaBHOJCHCTBUII: TEHb T'HOMOHA, PACHOJOXEHHOTO B LEHTpe JTaOUpUHTA, NagaeT B 3TO
npocTpaHcTBo Ha Bocxonae CojHIA B JHU PaBHOACHCTBUM, OOO3HAayass CMEHY TeIJIOW H
XOJIOAHOM IIOJIOBHUH I'OJA.

A3uMmyThI BOCcx0/1a /3axo0/1a B JeTHee cosHiectostaue B 2016 roay — 6,44° u 353,37° (1 w.
18 mMuH. u 2 4. 15 MuH. cooTBeTCTBeHHO). OmnpeseneHne COMHIECTOSHUN M0 TEHH OOBEKTa
BO3MOXKHO BOJIM3H JIMHHUH, NEPICHIUKYISIPHON BXOy (COBIAAAIOIIEi ¢ MEpUANAHOM), 3UMOW —
B CEBEPHOM CEKTOpE JaOUPUHTA, JIETOM — B I0’)KHOM. OTCYTCTBHE YETKOM MPUBS3KH K OCHOBHBIM
JNIEMEHTaM pPUCYHKa (HampuMep, K KOHIAM CIIUpaJieii) MOXHO OOBSCHUTH IBYMS pa3HBIMH
npuunHamu: 1. B 3TO Bpemsi roia JaOMpUHT-KaJleHIapb He Obul  BocTpeOoBaH (C
COJIHIIECTOSIHUSIMH ~ HE CBfA3aHbl (EHOJOTMYecKHe pyOeXH M  XO3AHWCTBEHHbIE ATaIlbl,
NOPUTATHBAIONIME YEIOBEKA K JTOM YacTH MOOepexbs); 2. aKTHBHAs JAWHAMHKA a3UMYTOB
COJIHIIECTOSIHUHM, 00YCIIOBJIEHHAS! HETIOCPEICTBEHHON OJIM30CTHIO K MOJISPHOMY KPYT'y, KOTODBIH,
KaK M3BECTHO, IMOCTOSIHHO cCMmelnaercss (B CBS3M C HyTalWsIMH 3€MHOH OCH |
JIOJITOTIEPHOJMYCCKUMU H3MEHEHHSIMH €€ HAKIIOHA).

[TaneoacTpoHOMHUYECKHE pacueThl AaCTPOHOMHUYECKHMX KYJIbMHHAIIMA HAa TIEPUOJ
BO3MOXXHOTO CYIIECTBOBAHHUSA JIAOMPHUHTA HE JAIOT CYIIECTBEHHBIX M3MeHeHui: 860 nmer Hazan
BOCXO01bI /3ax0/161 COJTHIIA B THH COJTHIIECTOSIHUN OTKJIOHSTUCH OT MepHauaHa Ha 3,66° (na 2,78°
MEHBIIIE, YeM CETOJHs), a a3MMYThl PaBHOICHCTBHI, KaK M HalpaBlICHHE HA CEBEp, BCEraa
HEH3MCHHBI .

6 CnepnyeT 3aMeTUTb, 4TO reomopdosIorMyeckue AaTMPOBKU 3HAUYUTE/IbHO OMOJIAXKMBAOT BO3pacT 06bekToB. Tak,
KaHZanakwcKknin NabupuHT, atnpoBaHHbIi apxeonoramu |-l Teic. fo H.3., 3aHMMaAET y4acToK CyLUM, BO3pacT
KOTOPOro no AaHHbIM reoMopdosorMyeckmx MCCeloBaHUii CXO4HbIX NaHALWadToB pervoHa oueHvBaetcs B 918-
1000 kaneHpapHbix neT [2].

7 o o
fwnortesa o PE3KOM U3MEHEHUN NMONOKEHNA 3EMHON OCU B HaWLleEN MOAE/IN HE PaCCMaTPUBAETCA.
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HecuMMeTpuyHOCTh pUCYHKA JTAOMPUHTA OTHOCUTENIHLHO MEpUIMaHa CBUIETEILCTBYET O
TOM, YTO MOJYACHHAs! TeHb HE MPUMEHSUIACh — KaK JJISl COJTHEYHBIX YacOB, TaK U JJIS BbIICICHUS
yacted roga. [IpuumnHoii Takoit ocodenHocTn Keperckoro nabupunTta (a Taxke 00Cie0BaHHBIX
Hamu J1abupuHTOB KaHnamakimmm v YMOBI) MOTJIO OBITh CE30HHOE MOCEUICHHE W OTCYTCTBHUE
0CEIJIOTO HACEJIEeHHUs, HEBO3MOKHOCTh IPOBOJUTh PSAOM C STUMHU JAOUPHUHTAMU IPOTYKTHUBHOE
B XO31CTBEHHOM OTHOIICHHUH, T.€. THEBHOE BPEMsI CYTOK.

4. ConocraBiieHHe IOMMHUPYIOIIUX HANIPABJIEHUH B CTPYKType JaHamadTa, pucyHke
nabupuHTa W HaOope KaJeHJapHBIX AacCTPOHOMHYECKHX a3MMYTOB IIO3BOJISICT BBIJICIUTH
JOMHMHAHTy 3-B, COOTBETCTBYIOIYIO I'pPaHULE HMPOLYKTHMBHOI'O — CBETJIOIO MU TEIJIOIO CE30HA
roja. Cnexyer NOAYEPKHYTh, UTO Takasl JOMMHAHTA XapaKTEpHa JUIsd BCETO MOJISIPHOTO PErHOHa.

5. Ucropuyecknii U apxeoJjioruyeckuii KoHTekcT. [lepBbie M3BeCTHBIE MOCEIECHUS B
yctbe peku KepeTb AaTHUpyrOTCS CpeIHHMM ME30JMTOM, YTO COBMAAAET C KIMMAaTUYECKUM
ONTUMYMOM TOJIOIEHa, TIEPUOJIOM AaKTUBHOI'O OCBOCHHMS YEJIOBEKOM akBaTopuu bemoro mops,
XapaKTepu3yeTcss BBICOKAM YPOBHEM  pa3BUTUS HaBUTAMH  (CIOKETBI  OEIOMOPCKHX
nerpornudos). B xonme XV - nauane XVI BB. 31€ch Ipoxoqui1 TOProBolii nytk u3 [lomopbs B
Beruto. B 1837 roxy 3. JIénHpot 3ammcan B JHEBHHKE. «OCHOBHOW MPOMBICEN KHUTEIeH
Keperun — pribonoBcTtBo. Haumnas ¢ cepeamHsl Mapta 70 KOHIIa Mas yepe3 Keperb TsaHyTCS
0003bl. Exyr momn B Kanpamakmy u ortyga kK JleqoBUTOMY OKeaHy Ha PBIOHYIO JIOBIIO H
3BepoOOHBIA TpoMeIcen...». T.o0., HEOOXOAUMOCTP MECTHOIO KaJIeHAaps, OTMEYaIoIIero
PaBHOJICHCTBUS, OUEBH/THA.

HccnenoBanus KepCTCKOFO J'Ia6I/IpI/IHTa Ha MC)I():[I/ICL[HHHI/IHapHOﬁ OCHOBE€ ITO3BOJIAIOT
CACIaTb BBIBOJ, YTO HaBUTallMOHHAasA (I)yHKI_II/I}I J'Ia6I/IpI/IHTOB BOCTpCGOBaHa B ECJ'IOMOpCKOM
PEruoOHE, UMECT 31€Ch CBOIO TPAAUIIUIO U TCXHOJOTUICCKUC 0COOCHHOCTH.
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Methods of research of solar calendars, on the example of the Keretsky labyrinth

A.N. Paranina, The Herzen State Pedagogical University, galina_paranina@mail.ru
R.V. Paranin, the student of The Herzen State Pedagogical University

Interpretation of labyrinths using the gnomon of solar clock-calendar proves its practical
importance for navigation in Eurasia. (Ilapanuna, [Tapanun, 2009; Xerarypos, 2016 etc) [5, 7,
8]. This study provides an algorithm for rational interpretation of cultural objects as forms of
geographic adaptation on the example of a cross-disciplinary research of the Keretsky labyrinth
(half-island of Krasnaya Luda, the White sea). It provides an analysis of the labyrinth’s position
in geographical space and assesses the probability of the use of its structure for indication of
equinoxes which is essential for survival in extreme climate areas.

Introduction

The methological framework of research on instrumental capabilities of stone labyrinths
of the White sea is the navigational concept of information world modeling which establishes a
correspondence and cause-effect relations between natural processes and cultural objects. The
pattern of systemic information analysis includes the following steps: 1) investigation by basic
methods (measuring, description, comparison); 2) characterization of the comprising
environment (with account of environmental and climatic evolution in the Holocene, geological
and geomorphological characteristics including the dominant systems in jointing and lineament
strike - linear tectonic structures manifesting themselves in land forms); 3) astronomic and
archaeoastronomic calculations of calendar azimuths of sunrise/sunset and moonrise/moonset, of
the height of gnomon of solar clock-calendar and of the midday shadow position according to
season (for the geographic coordinates of the object, with consideration of difference between
physical and astronomical horizon); 4) establishing correlation between spatial characteristics of
the object in question and astronomical data recorded for this point; 5) comparison of
instrumental capabilities of the object with the local and regional survival tasks in different
historical periods (including the analysis of the object’s position in the system of transport
facilities).

1. The object characteristics. The labyrinth near the Keret village was discovered in 1955
by the research expedition of I. M. Mullo [4]. Researchers point out the similarity between the
configurations of Keret labyrinth and labyrinth on the Oleshin island (the Kuzov archipelago): it
is coiled-coil type, non-symmetric about the geographic meridian. According to the
archeological description by I.S. Manyukhin, the labyrinth is *... situated on a small sandy island
near the peninsula of Krasnaya Luda in the northern part of Chupa bay. At low tide the island is
connected to the coast by a stony passage, disappearing at full tide. The labirynth itself is
positioned 2-2.5 m above the sea level. It is so grassy that composing stones can not be
discerned. It is of quasi-elliptic form, 8.6 m and 9.5 m in diameter. The length of the outer frame
is about 29 m, length of the inner passages is nearly 160 m. There as a pile of stones in the center
of the construction. The entrance is from the eastern side — from the mainland (image 1)” [3].

The authors of this paper have studied the Keret labyrinth in the summer of 2015 (img 2
A). The azimuth of the entrance, as measured by compass, is 255° (img 2B), the magnetic
declination on July 17 is 14°E, thus the true azimuth is 269°, i.e. the labyrinth entrance is from
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the West. This means that the configuration of the Keret labyrith indicates the main geographical
directions which allows to use it for orientation in space and time.

Image 2. The Keret labyrinth, the azimuth of the entrance (photo by R.V. Paranin 2015)

2. Analysis of the comprising environment. The landscape of the peninsula comprising
the object in question has a range of characteristics which can explain the choice of this place to
create a navigational tool: 1) the flat relief and the green cover typical for cold desert keep the
area well-lit and the horizon open in a natural way. 2) The absense of ground distortions on the
site of construction helps to keep the configuration of the labyrinth intact; 3) due to the fact that
the labyrinth is surrounded by water in all directions except to the West, the horizon line
coincides with initial sea level which is the closest to the line of astronomical horizon.

The spatial relief of the environment of the island creates additional opportunities for
orientation which could have been used before the labyrinth was built on the lower terrace, dried
at a later time. More ancient technology of direct sighting of rise and set of the astronomical
objects in a horizon observatory could possibly have been applied on the following sites: the tip
of the Kemludsky island in the North, small islands of Kem-Luda in the East, islands of the
Keretsky archipelago in the South. The Shavrukha mountain observable from the higher and
older part of the peninsula can serve as a landscape marker in the West. The direction of
lineaments has not yet been studied by quantitative methods (with measurment of azimuths and
counting by directions, drawing rose-diagrams), however the predominance of linear relief forms
of east-west strike is obvious.

The age of the terrace upon which the labyrinth is positioned can be determined using the
dating obtained in the Kandalaksha bay and on the Solovki [2, 6]. Assuming that the shore
dewatering rate is 0.34 — 0.37 a year (as in Kandalaksha) the maximum possible age is 675-735
years, given the dewatering rate of 0.22-0.28 cm a year (as on Solovetsky archipelago), it is 893-
1136 years, i.e. in average 784-936 years on the height of 2.5 m.

3. The abilities of the instrument. The calculations of azimuths of the sunrise in the Keret
labyrinth were made using an astronomical calculator [1] at 66°24'37"N 33°43'22"E.
Supposedly a human figure or a pile of stones in the center of the labyrinth could be used as a
gnomon. The labyrinth entrance could obviously serve as a calendar since it can be used as an
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equinox marker: the shadow of the gnomon positioned in the center of the labyrinth falls upon
this place at the sunrise of the equinox indicating the change of seasons.

The azimuths of sunrise / sunset on the summer solstice of 2016 were 6.44° u 35.37° (1h
18 m and 2 h 15 m respectively). The solstice determinaton by the shadow of the object is
possible on the line which is perpendicular to the entrance (coinciding with meridian), in the
northern part of the labyrinth in winter and in the southern part in summer. The absense of any
clear connection to the principal details of the configuration (for example to the ends of the coils)
could be explained by two different reasons: 1) the labyrinth calendar was not actual in this
season (solstices are not connected to any phenological boundaries nor to economic stages
attracting people to this part of the coast); 2. the active dynamics of solstice azimuths determined
by close proximity to the polar circle which is known to shift constantly due to nutation of the
Earth's axis and long-period changes in its inclination).

The archeoastronomic calculations of astronomical culminations for the probable time of
existence of the labyrinth provides no significant changes: 860 years ago the sunrise / sunset on
the solstice days deviated from the meridian by an angle of 3.66° (which is 2.78° less than today)
while the equinox azimuths, as well as the direction to the north, are constant.

The assymetry of the labyrinth along the meridian proves that the midday shadow was
not used in solar clock nor for indication of seasons. This feature of the Keret labyrinth (as well
as of previously studied ones in Kandalaksha and Umba) can be explained by seasonal visiting,
lack of settlers and human absense near those labyrinths in the most economically productive
hours — i.e. in daytime.

4. Comparison between the dominant directions in the landscape structure, in the
configuration of the labyrinth and in the range of calendar astronomical azimuths allows to
determine the predominant direction “W — E” which corresponds to the limits of the most
productive, warm and light season. It is worth noting that such a dominant is typical for polar
regions in general.

5. Historical and archeological context. The earliest known settlements at the mouth of
the Keret river date from the Middle Mesolithic which coincides with the climatic optimum of
Holocene, the period of settling activity in the basin of the White sea, and is remarkable for a
high level of navigational development (a subject of petroglyphs of the White sea). At the end of
the 15" and in the early 16™ century it was on the trade route from Pomor’e to Sweden. In 1837
E. Lonnrot has written in his journal: “The main activity of Keret inhabitants is fishing. Trains
move one after the other across the Keret river from the beginning of March till the end of May.
People go to Kandalaksha and further to the Arctic Ocean for fishing and hunting...”. Thus the
demand for a local calendar indicating the equinoxes is obvious.

The cross-disciplinary research of the Keret labyrinth allows to conclude that the
navigational function is highly in demand in the White sea region, has a respective historical
practice and specific technological characteristics.
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HN3yyenue nonyasiiHOHHON JUHAMMKH U NMOCTPOCHHE IMIIUPHUYECKON KPUBOH POCTa

JumaitHukoB poaa Rhizocarpon nas pernona besioro mopst MeTo1oM (poTOMOHMTOPHHTA

Pyockuit U.B., k.6.1., (Poccust, Canxkm-Ilemepbype), AHO «J/labopamopus Hayunwvix Ilpoexmog»,
UCNOTIHUMENbHBLU OUPEKMOP.

Apxunosa U.B., npoodiocep u eenepanviwiil oupexmop (Poccus, Canxm-Ilemepbype), OO0 «Kunocmyous
«Dapaon », KUHOCTYOUsI UCTIOPUYECKO20 PUbMA.

Kopcuane Jlasypa, (Opanyus, [apuxc), AHO «Jlabopamopus Hayunwvix IIpoexmos», 6uonoe,
cneyuanucm ¢ obaacmu Hay4Hou omocvemxu.

JloKazi aHOHCUPYET MCCIEO0BATENbCKYI0 paboTy B 00JacTH JTMXEHOMETPUH, KOTOpas
OyZeT TpPOBOIUTHCS B paMKax eXerojHo skcneauuuu «COJOBKH», OpraHHM30BaHHON
KUHOCTyauel ucropuuyeckoro ¢uabma «OAPAOH» B pamkax aBTOpckoro mnpoekra VpuHbl
ApxunoBoil «B mouckax yTpaueHHBIX sHanmii»°. Ha OTKPBITBIX KaMEHHBIX IOBEPXHOCTAX B
apxurnenare Kysosa benoro mopst Hamu OyyT 3aJ105K€HBI OTIBITHBIE TUIOLIAIKKA CO CIOEBUIIIAMU
JUIIAHHUKOB  pa3IMYHBIX pa3MEpHBIX TpyHm, KoTopele OyayT cdororpadupoBaHbl C
MCIOJIb30BAHMEM KaTMOPOBOYHBIX IIKaJd B BBICOKOM pa3pelieHuu. EKerogHbslii MOHUTOPUHT
CKOPOCTH pPOCTa CIIOCBUI IIO3BOJUT IOCTPOUTh OSMIIMPUYECKYI0 KPHUBYIO pOCTa M, TAKUM
0o0pa3oM, BBIYMCIUTh MHUHUMAJIbHBIC IATUPOBKU SKCIO3MIMU BaJYHHBIX U METaUTHYECKHX
KOMILJIEKCOB.

Hakunnble nuinainuky, npuHapiexane poay Rhizocarpon Ramond ex D.C., sBusirotes
KJIACCHYECKUM HWHCTPYMEHTOM OHWOJIOTHYECKOW WHIUKAIMU BO3pacTa OTKPBITHIX KaMEHHBIX
noBepxHocreil ([ananuH, 2012). Brnarogapsi OTHOCUTEIBHO PAaBHOMEPHOMY M KpaiiHE MajoMy
NPUPOCTY, TIOTOIHBIC AHOMAIHH CJIA00 OTPAXKAKOTCSI HA CKOPOCTH POCTA CIIOCBHINA JIMIIAHUKA B
OoJibIIMX BpEeMEHHBIX MacmTabax. OmHako Juisi HaJAEKHOTO KCIOJIb30BaHMS JIMIIAHHUKOB B
Ka4eCTBe MWHAMKATOpa BPEMEHU OKCIIOHMPOBAHUS MOBEPXHOCTH HEOOXOIMMO HMMETh
IMITUPUYECKYIO KPHBYIO 3aBHCUMOCTH CKOPOCTH POCTa M JAMAMETPa CIOCBHUINA, XapaKTEPHYIO
IUIS1 TAaHHOM TEePPUTOPHH.

Ha HO6CpC)KBC U MHOT'OYHMCIICHHBIX OCTpPOBax benoro MOps HAaXOOHUTCS MHOKCECTBO
CKaJIMUCTBIX BBIXOAOB W BAJIYHHBIX KOMIIJIICKCOB, KOTOPLIC HMCIOT 0OJIBIIIOE 3HAYECHHUE JJIA
HCTOpH‘ICCKOﬁ FGOMOP(I)OJ'IOI“I/II/I U apXCOJIOrnu. K COXKaJICHUIO, HOHO6HOﬁ 3MHI/IpH‘lCCKOﬁ
HHXCHOMCTpI/I‘{eCKOﬁ KpHBOﬁ JI 3TOTr0 pEruoHa 10 CUX IMOop HE CACIIAHO.

Lenpto Hamel paboOTHl ABJISETCS M3YyYEHUE MOMYJISAIMOHHONW JWHAMHKH U HOCTPOCHHE
IMITMPUYECKOH KPHBOH pocTa NHIaiHUKOB pojaa Rhizocarpon must apxunenara Kysosa Benoro
Mopsi MeTofioM (hoToMoHuTOpUHra. MccnenoBarensckas pabora OyAeT BBIIOIHATHCS B paMKax
eXeroaHom skcreanuuu «ColoOBKU», OPraHU30BaHHON KHHOCTYIUEH HCTOPHUUYECKOro (uiabMa
«(DAPA%H» B paMKax aBTOpckoro mnpoekra Mpuubl ApxunoBoil «B mouckax yTpayeHHBIX
3HAHMID .

B xone uccnenoBanuii OyayT peuieHbl CAeAYIOIINe 3a/1a4H

1. buonoruueckoe OIPCACIICHUC U BBIJICJICHUC JINIITAHUKOB I10 ANaMCTpy CJIOCBHUIIA B I'PYIIIBI,
J0CTaTOYHO Onm3Kue AJI1 BO3MOJXKHOTI'O Iepexoaa U3 TPYIIIbI B I'PpyHIly B TCUCHUC HCCKOJIBKUX
JCCATKOB JICT. 3aKJIaI[Ka omaaokK Ha MECTHOCTH.

2. HudpoBas QoTodukcanus NIUIIAHHUKOB, pa3leleHHBIX Ha TPYNIbl IO pa3MepaMm, C
KaTMOPOBOUHBIMU Pa3MEpPHBIMHU IIKaJaMU JJIS TOCIEAYIOIIEro JEeTajJbHOT0 H3MEpEeHHs H
aHanu3a. Potopukcanys OTKPHITHIX KAMEHHBIX ITOBEPXHOCTEH.
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3. Ob6paboTtka 1H(PpOoBBHIX H300pakeHUH. MacmTabupoBaHue B COOTBETCTBHU C pa3MepHOU
KamuOpoBKOi. OpTOpeKTU(UKAIHS.

4. TlonydeHne AaHHBIX O JIMHEWHBIX pa3Mepax CIOEBHUILL.

5. CpaBHUTENBHBIM aHAIU3 JAHHBIX Pa3HbIX IOJIEBBIX CE30HOB. AHAIW3 IPUPOCTa JUaMETpa
CJIIOCBUILA IPOCICKUBAEMBbIX KOJIOHUHU. [lonmydeHue [aHHBIX II0 CMEPTHOCTH, CIMSHUIO,
KOHKYPEHLIMYM Y HHUIIUAIBHOMY POCTY CIIOCBHILL.

6. IlocTpoeHne SMIUpPUYECKON KPHBOH 3aBUCUMOCTH JMaMeTpa M BO3pacTa CIOCBHINA depe3
oObeuHeHne (parMEeHTApHBIX JAaHHBIX MO (PAaKTHYECKOMY HPUPOCTY AMAMETpPA B Pa3IHMYHBIX
pa3MepHBIX rpynmnax.

s pororpadupoBaHus CIOCBHII JUIIAWHUKOB OYAET HMCIIOIH30BATHCS CHEIHMATBHBINA
MaKpOOOBEKTUB, MO3BOJISIIONINN CHUMATh MOBEPXHOCTh IUIOIIA/IbI0 B MpefesiaX KBaIpaTHOTO
METpa B XOpOIIEM pa3pelieHWd W C MHUHUMAIbHBIMH ONTHYECKUMH HMCKAKCHHUSIMH.
dororpadupoBaHrue MOBEPXHOCTEH, MPUIIETAIONINX K HAOJI0JaeMbIM JIMIIAHHUKAM, MO3BOJIUT
MPOBECTH MOHUTOPUHT TIOSBIICHUS HOBBIX CIIOCBHIN JJsl OIEHKHA CKOPOCTHU WX TMOSBICHHS,
CMEPTHOCTH CYIIECTBYIONIMX M OTCJICIUTh CIHUSHHE COCEAHUX. AHamu3 W o0paboTka
(opropektudukaiys) UPPOBLIX H300pKECHUI MO3BOJIIET MPOBECTH HM3MEPEHHS C BBICOKOU
TOYHOCTBIO M BO3MOXKHOCTBIO MHOTOKPATHOW MEPETIPOBEPKHU.

MoHUTOpUHT J0JDKeH mnpoBoautbhes oT 10 ner m OGornee. AHanoruyHble pabOTHI
npoBoawiuck B TeueHue 19-21 ner (Osborn et al, 2015). Yem Gonee npoOHoit Oyner co3nana
IKajla pa3MepoB KOJIOHMI, TeM ObicTpee OyJeT MOIYy4eHO MEPEeKPBITHE Pa3MEPOB COCEIHUX
TPy 3a CYET pocTa CIOEBUIL B X0 HAOIIOACHUH.

KpuBas 3aBucuMocTH pa3mepa CIIOEBHUINA JHUIIAHHUKA U €ro BO3pacTa NpPEACTaBIISIET
co0Oi reOMEeTPUIECKOE MECTO TOUEK Ha MIOCKOCTH, COCTaBIEHHOE U3 OTPE3KOB, OMUCHIBAIOIINX
POCT KaXIOTO JMIIAHUKA HA MPOTSDKEHUHM HAONIOACHMS, KOTOpBIE YIOPSIOUYEHBI IO INKaje
pa3mepoB cioeBull. B uaeansHOM ciyyae 3TO OyneT COCTaBJIE€HHAs U3 MEPEXOJAIIMX JpYyr B
Jpyra KyCOYKOB YHHKajlbHas KpuBas. OJHAKO JIOKaJIbHbIE OTKIOHEHHUS B CKOPOCTH pOCTa U
CJIO’KHBIE BO3JCHCTBUS (DAaKTOPOB CPEJIbl IOJIKHBI IPUBECTH K MOSBICHUIO MHOXKECTBAa KYCOYHO-
NapayIeNIbHBIX U MEPECEKAIOINXCS KPUBBIX.

Takum oOpa3oM, maHHas SMIUpHYecKass KpuBas OyleT NpencTaBlATh cO0OW Mmojocy
nepeMeHHod mupuHbl. [llupuHa mnepeceyeHuss NpsAMON, NOCTPOCHHOM MEPIEHAMKYISIPHO
BbIOpaHHOMY pa3Mepy CIO€BMINA, OyneT MpeACTaBisATh coOOW AMana3oH 3HAuYEHHWH Bo3pacTa
JUIIARHUKA, TO €CTh YKa3bIBaTh BO3PACT U BO3MOXKHYIO OIIMOKY B €ro onpeneneHuu. MeToauka
MOCTPOEHHSI SMIIMPUYECKON KpUBOW B Halleil paboTe MO3BOJISET NPE0I0JIeTh MHOTOYHCICHHbIE
3aMeuaHusi ¥ 00OCHOBAHHYIO KPUTHKY JInXeHoMeTpuueckux uccienoBanuid (Osborn et al, 2015),
B KOTOPBIX UCTIOJIB3YIOTCS TOJIKO MPUOIMKEHHBIE, AaHATUTHYECKUE METO/IbI TOCTPOCHHUS.

PCSyJ'IBTaT HUCCICA0OBAaHUA 6yI[eT OCHCH OJId JTHOOBIX pa60T, CBA3aHHBIX C HCTOpH‘ICCKOﬁ
FCOMOp(I)OJIOFHCI‘;I 151 apxeonomeﬁ IJIL OCTPOBOB benoro MOp#, a TaKKC OJId JIMXCHOJIOTUH. 9710 !

1. Hapéxnas smmupuyeckass KpuBas, KOTOpas IO3BOJSET JOCTOBEPHO M C YYETOM OIIMOKH
OLICHUTH BO3PACT 3KCIIOHUPOBAHHBIX MOBEPXHOCTEH I AaHHOW MecTHOCTH (ocTpoBOB bBernoro
MOps1).

2. IlonyueHne MOMYISIUOHHBIX JTaHHBIX Ui JMIIaiHUKOB poxaa Rhizocarpon : pasmep 100-
JIETHEr0 3K3eMILISAPA, OLIEHKA IMHEWHOCTH POCTa Ha pa3HbIX ITarax OHTOTEeHe3a.

3. KonnuecTBeHHas OlLleHKa BIUSHUSA YIJIa SKCIO3UIMM MOBEPXHOCTH, THUIA MOPOABI U APYTUX
(aKTOpOB Ha CKOPOCThH POCTA CIIOEBUINA JIMIIAHHUKOB U3 pona Rhizocarpon.
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Investigation of the population dynamics and construction of the empiric growth curve of
the lichen Rhizocarpon for the White Sea region using the photomonitoring approach
Rudskiy 1.V., (St. Petersburg) Laboratory of Scientific Projects, executive director
Arkhipova 1.V., (St. Petersburg) CEO and producer of "FARAON" Historic Films Studio.

Cortial L.G., ( France, Paris) Laboratory of Scientific Projects,_
specialist in scientific photography

The report announces the lichonometric study which will be pursued as part of the annual
expedition “Solovki” organized by the historical film studio “FARAON”®, withinin the
framework of Irina Arkhipova’s project “Insearch of the lost knowledge”. Experimental
grounds with blastemas of various size groups will be selected on the exposed stone surfaces of
Kuzov archipelago in the White sea and photographed in high resolution using the calibration
scale. Annual monitoring of the growth rate of the blastemas will allow to draw an empiric
growth curve and thus to estimate the minimum dating of exposition for boulder and megalithic
complexes.

Crustaceous lichens of genus Rhizocarpon Ramond ex D.C. are the classical tool for biological
indication of the age of the exposed stone surfaces (see I'ananun, 2012). Due to relatively even
and extremely slow growth, the weather anomalies barely affect the growth rate of blastemas on
a large time scale. However, for reliable use of lichens as indicators for surface exposure dating
it is necessary to have an empiric diameter-growth rate curve of the blastema specific for the area
in question. On the coast and on the numerous islands of the White sea there are many rock
outcrops and boulder complexes being of great importance for historical geomorphology and
archeology. Unfortunately, such an empiric lichonometric curve is not yet produced for this
region.

The objective of our research is to explore the population dynamics and to draw an empiric
growth curve of the lichens Rhizocarpon for Kuzov archipelago using the photomonitoring
approach. The research will be carried out as a part of the annual expedition “Solovki”
organized by the historical film studio “FARAON” ©, within in the framework Irina Arkhipova’s
project “In search of the lost knowledge”.

In the course of the study the following aims will be accomplished:
1. Biological indication and categorization of the lichens according to the diameter of blastemas

into groups close enough for possible transition from one to another within a few decades.
Selection of experimental grounds on site.
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2. Digital photorecording of the lichens grouped by size using the calibration scales for further
detailed measurement and analysis.

3. Digital picture processing. Scaling according to dimensional calibration. Orthorectification.
4. Measuring linear dimensions of the blastemas.

5. Comparative analysis of data from different operational seasons. Analysis of D blastema
diameter growth analysis of the blastemas in colonies being monitored. Obtaining data on
mortality, interflowing, competition and initial growth of the blastemas.

6. Drawing an empiric diameter-age curve by consolidating the fragmentary data on the actual
increase of the diameter in different size groups.

Lichen blastemas will be photographed with a special macro lens which allows to take a picture
of a surface up to 1 m?in high resolution and with minimum optical distortions. Photographing
the surface around the monitored blastemas will allow to trace the appearance of new blastemas
to estimate the rate of their growth, the mortality rate and the influence of adjacent ones. The
analysis and processing (orthorectification) of the digital images allows to perform high-
precision recheckable measurements. The moniotoring must last at least 10 years. Similar studies
continued for 19 - 21 years (Osborn et al, 2015). The smaller colony is selected the sooner we
get overlapping of adjacent groups due to the growth of blastemas in the course of monitoring.

The size-age curve of the lichen blastema represents geometric locus of points on a plane
composed of segments describing the growth of each lichen in the course of monitoring which
are arranged along the blastema size scale. Ideally it would be a unique curve composed of
segments merging one into another. However, the local variations in the growth rate and the
complex influences of the environment will probably result in a variety of sectionnaly parallel
and intersecting curves.

As such this empiric curve will represent a strip of alternating width. The width of intersection of
the line drawn perpendicularly to the selected size of blastema will show the age range for the
lichen, i.e. indicate the age and the probable error measurement uncertainty in evaluation. The
method of drawing the empiric curve in our study allows to overcome the widespread and valid
criticism of lichonometric studies (Osborn et al, 2015) which only adopt the approximate,
analytical methods of drawing.

The result of the research will be valuable for any studies related to historical geomorphology
and archeology of the White sea islands as well as for lichenology. It will be:

1. A reliable empiric curve which allows to credibly estimate, considering probable error, the
age of exposed surfaces for this area (White sea islands)

2. Population data for lichens genus Rhizocarpon: the size of 100-year-old specimen,
evaluation of the linearity of growth at different stages of development.

3. Quantitive assessment of the effect such factors as surface exposition, type of bedrock and
others on the growth rate of blastemas of the lichens genus Rhizocarpon.
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Bxuang kazakoB B ocBoenue besioro mopst

Poman Escenvesuy Cmazun
kageopa oxeanonozuu, Canxm-Ilemepoypackuii 20Ccy0apcmeenHblil YHUsepcumem
rsmagin@yandex.ru

Kazaku 1 moMopsl — THIIUYHBIE MIPEICTABUTENH CYOITHOCOB PYCCKOTO Hapoaa. HecmoTps
Ha NaJbHOCTh MECT TPAIUIIMOHHOTO MPOKUBAHUS ITHX TPYII PYCCKUX JTIOJCH, Y Ka3akoB U
MIOMOPOB MOYKHO HAWTH MHOTO 00IIero (B HCTOPUH, KyJIbType, ObITe). be3ycnoBHO, 3TH 0o0IHe
MOMEHTBI JAIOT OCHOBAHHS IS peaM3allid COBMECTHBIX WHHUIIMATHB B JI€JIE BO3POXKICHUS
UCTOPUYECKON MaMSITH PyCCKOTO HApoa.

Kazakn — mnpeacraBuTeNn Ka3auecTBAa KaK CIIOKHOW STHOCOLUMAIBHOW KYJIbTYPHI,
UCTOPUYECKH (POPMUPOBABIICHCS W3 BOCHHO-CIY)KHBOTO COCIOBHS (IIPUITUCHOE PEECTPOBOE
Ka3a4ecTBO), a TaKKe BOJBHHOIrO JoAa (BOoJbHOE KazauecTBO). CuuTaeTcs, 4YTO Ka3auecTBO
3apOMIIOCh Ha OKpaunHHBIX 3eMiax Pycckoro rocynapcrsa B XV—XVII| Bekax, nepBoHavaIbHO
IIPOKUBAJIO HA TEPPUTOPUHU COBPEMEHHOM YKpauHbl U POCCUU, HO BIIOCIIEICTBUM PACCEINIIOCH
Ha eBpa3uilCKuX mpocropax. B HacTosiiee BpeMs IIHMPOKO paclpoCTpaHeHa TOYKa 3pEHUs Ha
Ka3aKOB KaK Ha 0COObII CyOTHOC PYCCKOTO HApOJa, M TaKyl0 TOUKY 3pEHUs MMOAJCPKUBACT Psijl
POCCUHCKUX 3THOJIOTOB M aHTPONOJIOroB. OAHAKO BONPOC STHOMACHTHU(HKAIMU Ka3aKoB IO-
NPEKHEMY SBJISIETCS OCTPO JAMCKYCCHOHHBIM M BBI3BIBAET CaMble NPOTHBOPEUYMBBIC OLIEHKU
HCTOPHKOB U 3THOTPaoB.

[ToMOpbl — HeOOMbIIas MO YHCICHHOCTH, HO CaMOOBITHAas ITHOrpaduuecKas rpymmna
pycckoro HaceneHus Ha Oeperax bemoro mMopsi. MHOTHE crielMaIMCThl IPU3HAIOT TIOMOPOB KaK
Cy03THOC pyCCKOro Hapo/ia, KOTOPBIM MPOKUBaeT KOMIAKTHO Ha Genomopckom Ceepe Poccuu.
Bonpoc 06 ux 3THUYECKOH NPUHAUICKHOCTH TOXKE MPOJOIDKACT OCTABATHCS CIIOPHBIM.

Cyns mo Bcemy, UCTOPHUSI IOMOPOB U Ka3aKOB, a TAaKXKe MX BKJIaJ B OCBOCHHE OOIIMPHBIX
OKpauHHBIX TEPPUTOPUM MOXKET MMETh MHOTO oOIero. BrmonHe o4eBHIHO, YTO COOCTBEHHO
BKJIQJl Ka3auecTBa B OCBOEHHE beroro Mopsi mpakTHUECKH He3aMeTeH, MOCKOJIbKY OCHOBHBIE
YCTPEMJICHUSI POCCUIICKOro Ka3auecTBa ObUTM TpPaJAMLIMOHHO HANpaBJieHbl HAa IOT U BOCTOK,
npruyéM 371eCh HEMATOBAKHYIO POJIb ChIFpal W KIMMaTudeckuil ¢akrop. Tak ciaydunock, 4To
Oepera benoro mops ObuIM OJHUM W3 HEMHOTHMX MECT, OKAa3aBIIMXCS BHE HampaBJICHUS
OCHOBHOTO JIBW)KEHMS Ka3aubUX OTPAIOB. OTO HEYAUBUTENBHO, IOCKOJBKY KECTKUX
NPOTHUBHHUKOB PACHIMPEHUS apeaa MPOKUBAHUS PyCCKOTO Hapo/a 3/1eCh MPAKTHYECKU HE ObLIO.

Tem He MeHee, BO BpEMEHa PyCCKOTO OCBOCHHUS UyJCKUX Tepputopuit CeBepa, KOTOpbIE
BOIIUIM B cocTaB 3eMenb Benukoro HoBropona, oTpsibl HOBrOpPOJCKHX 3E€MJIETPOXOJIEB U
MOpPEX0I0B (YIIKYHHHKOB) pacTeKaJlCh MO X0y PeK Ha BOCTOK, CEBep, IOT U 3anai. Benen 3a ux
OTpsilaMU HaNPaBJUTUCh YCTPOUTEIH HOBBIX 3€Mejlb, KOTOPbIE OCHOBBIBAIM TOPOJICKUE LICHTPHI
— Bonoraa, XmeiaoBek (Bsitka), XonMoropsl u apyrue. MiMeetrcs Hemano J0Ka3aTelbCTB TOTO,
YTO HECKOJIBKO T03)KEe OTYasiHHbIE BaTXHUKH BIWIMCH B JloHCKkoe n Tepckoe kazauectBo. U He
TOJIBKO BJIWJIMCh, HO W TPUHECIH CBOIO KYIbTYypy W 00pa3 ’KU3HH, JaB TOJYOK Pa3BUTHUIO
KazayecTBa. [Ipnuém Hambosee I'pOMKYIO ClIaBy Ka3aKH 3aBOEBaJM BHAyaje HE CTOJIBKO Ha
KOHSIX, CKOJIbKO Ha PEYHBIX © MOPCKHX CTPYrax U «4aiikax» (HeOOJBIINX Cyaax).

3aHOCHIIO Ka3aKOB M Ha CBOIO poJuHy; Tak B 1591-92 ronax, kak coobmaer ConoBerkas
JIETONKCh, «BOJIbHBIE KA3aKW» MPUHUMANIM Yy4acTHe B BOMHE CO IIBEAaMHU, YIIOMUHAIOTCS OHU U
kak xutenu CeBepa B «yctaBHOM rpamore» CoJioBelKoro MoHacThIpst oT 17 aBrycra 1584 rona.
CoJloBeIKMI MOHACTBIPb 3aHUMAET 0COO0E MECTO B PYCCKON UCTOPUU. DTO OIJIOT XPUCTHAHCTBA
Ha CeBepe, ocHoBaHHBIH B 1436 r. cBAThiMuM HMHOKamu CaBBaTHeM, ['epmMaHoM u 30cHMOIO.
Pacnonarasice Ha 0lHOM U3 OCTPOBOB benoro Mopsi, OH paHblie Biajes OOMIMPHBIMU BOJIOCTIMU
u Ha marepuke. [locne u3rnanus ka3akos ¢ JloHa, HEKOTOpas 4acTh UX OKa3alach U Ha 3eMIISIX
CoJIOBELIKOTO MOHACThIps, NPUYEM Ka3akKu HEOJHOKPATHO YIOMHHAIOTCS B MOHACTBIPCKHX
VYcraBubix rpamoTax. B XVII Beke kazaku perynsipHo coBepluaiy nagsoMHu4ecTBO Ha COJOBKU

74


mailto:rsmagin@yandex.ru

— «...MOMOJHTHUCS TpenonoOHbM oTiem 3ocumy u CaBaTtme». Kazaku NpUHSUIM aKTUBHOE
yuactue B CosoBenikoM BoccTaHnuu 1668—1676 rr. — Henpusitun MoHaxamu CoOJIOBELKOTO
MOHACTHIPsI IIEpKOBHBIX pedopM natpuapxa Hukona. Ilpuuém BcephE3 3a mopaBieHue mpoTecTa
[ApCKUe BJIACTH NPUHSUIIKMCH JUIIb B 1674 romy, Korja MpaBUTENbCTBY CTal0 M3BECTHO, YTO
MSTEKHBI MOHACTBIPh CTall MPUOEKHIIEM Ui YLEJIEBIIMX YYaCTHUKOB Pa3rpPOMIICHHBIX
orpsinoB Crenana Pasuna, Bkimoyas aramanoB ®.KoxxeBnukoBa u M.CapadanoBa. 3to crano
MPUYMHOM 00Jiee PeIIUTEeNbHBIX IeHCTBUN TOTJAIIHUX BIACTEH.

VY Ka3akoB, KaK U y IOMOPOB, HE ObUIO KPEMOCTHOTO MpaBa, He ObLIO MOMEIIMKOB U MX
ycane0. Y kazakoB Jlona u B Ilomopbe ObLTa BBICOKAs POKIAEMOCTb, YeMY CIIOCOOCTBOBaJa
JOCTaTOYHO OOeCTeYeHHas )KU3Hb Ha IOCTOSIHHOM MECTE, CTPeMJICHHE KOMIIEHCUPOBATh MOTEPU
Ha BOCHHOHW ciyx0e (y Ka3akoB) M Ha MOPCKUX NpoMbiciax (y momMopoB). VIMEHHO HOTOMKH
HOBropojueB Ha JloHy, Oyayud OTJIMYHBIMM IJIOTHUKAMH, NPUHSUIUCH MEPBBIMU CTPOHUTH
YKpeIUIEHHBIE TOPOIKH, IepeBSIHHbIC IIEPKBH, A0Ma, T000HBIE TEM, YTO Ceiyac MOKHO YBUAETh
B My3ee JaepeBsHHoro 3somqduectsa Manble Kopenbsl, B Kenozepckom mnapke. Axanemuk E.
O3HOOUMIINH, CpaBHMBAs HOBIOPOJACKOE, XJIBIHOBCKOE M JBHHCKOE ILIEPKOBHOE 30J4YECTBO C
JIePEBSIHHBIMU JJOHCKUMH LIEPKBSIMH, TMPUILET K BHIBOJLY, UTO CTPOUTENH Y HUX OBLIM OJHU U T€
e — HOBTOPOJCKOTO IMPOUCXOXKJIeHHA. [loxokue LEepKBH akaJAeMUK OOHApYXWI MO peKam
Cyxone, CesepHoii JIBune, a Taxke Ha Jlony. Kak Ha [Tomopckom CeBepe, Tak 1 Ha [[oHy cpeau
Ka3aKOB COXPAaHSIOCH JIUTEIbHOE BpeMs 3HAUUTENbHOE KOJIUYECTBO cTapooOpsa/ieB. YacoBHU
Ha Jlony u Ha Pycckom CeBepe uaie Bcero nocssmanu cearomy Hukomnaro Uynorsopity.

B XVIII-XIX Bekax Ha ceBepe Poccun (ceBep HoBropoauunsl, [Tomopse), hukcupyercs
0co00e 3HaUYeHHE TIOHATUS KKa3aK» - IOJCHIINK, HaéMHBIH paOOTHUK» (Takoe 3HaYeHUE JaHO B
cnoBape B./lans). [lo Bceli BUAMMOCTH, 3TO CBS3aHO C M3MEHEHHEM 00pa3a >KU3HU Ka3aubero
mona. OpHako BcTaeT JApyras HMHTEpecHas mpoliema, 10 HaCTOSIIEro BpeMeHH ciabo
M3yuYeHHasl, a MMEHHO — IIPOMCXOKCHNE U OBITOBaHUE 00pa3a «Ka3zaka» B MOMOPCKUX OBUIMHAX
Kuesckoro u HoBropoackoro nuxIios.

CToHUT OTMETUTH, UTO TaKUE MAMATHHUKH KYJIbTYpbl, KaK ObTUHBI U UCTOPUUYECKHE TIECHU
«OoraTpIpckoro» IMKiIa OblToBalM 10 XX crojeTws Tojibko Ha kpaitHem Cesepe Pycu
(ApxaHrenbckasi TyOepHusi, KpaitHuii ceBep HoBropozckoii ryoepuuun, Onera, Me3eHp) U Ha
Hony. Ho ectb cepré3noe ornnune Jlonckux ObummH oT Ilomopckux. Ha JloHy oTcyTcTBYIOT
«KaHOHMYECKHE» TEKCThI, IPY COXPAHEHUH KilacCHYecKuxX ObUTMHHBIX repoeB (Miabps Mypowmerr,
JoOpeiHs HukuTHy), ¥ MEHSIOTCS JIMIIb MCTOpHYecKue peanuu. ToT ke JloOpbiHS BMecTe ¢
Anémieii [lonmoBuyeMm Be3€T Ha POCKOIIHOM Kopalie IUIEHEHHOTO TYpeLUKoro cyiaraHa. B
ITomopbpe ke, HampoOTHWB, CYIIECTBYET MXECTKUN KaHOH, MPAKTUYECKHM HE MEHSBLIMICS CO
Bpemenu nepBoii 3amucu (koHenr XVIII Beka) o 3anuceii Hauana XX Beka. [IpuHATO cumTaTh,
4yTO OBUIMHHBIN KaHOH KueBckoro mukina cnoxuics B Xl — mepsoit monoBune XIV Beka, B
rojapl HECTAaOWIBHOCTHM B IOKHOW M neHTpainbHOM Pycu. JlatupoBaTh OKOHUYATENIBHOE
CKJIaJIbIBaHNE KaHOHA MOXKET YBEPEHHOE OTCYTCTBHE B ObumMHaX KueBckoro nukia peanuit XV-
XVI BekoB (orsecrpensHoe opyxkue u ap.). Hamporus, ObummHel HOBropojackoro mnukia,
KOTOpbIE BO3MOXKHO JAaTHPOBaTh XV CTOJETHEM, MOJHBI Takux peanuit («M maér ona MHOro
CBUHILY, 1Opoxy... M nmaér Bacunpio 3amacel xyeOHBIC...»). OQHAKO B HHUX ONKCaHa >KU3Hb
UMEHHO «BOJIbHOTO» HoBropoma c¢ Bedem, MmoxoJaMu YIIKYHHUKOB (IpaKkTHYECKH OyIyIInMX
Ka3aKoB).

[Tocne nonasnenus Boccranusi Emenssana Ilyrauéna, B anpene 1775 rona denpamapian
I'puropuit  IIoTEMKHMH BBICTYNHMI C MPEUIOKEHHEM O HEOOXOAMMOCTH JIMKBHJIALMH
3anoposxckoit Ceun — Ka3alkol pecryOlIMKH, KOTOpas SKOObI Melllaja YCIENIHONW KOJTOHU3aluN
IOxHoro kpas. B pesynprare napuna ExaTepruHa MOJHOCTBIO NMOAJIEPKAIa HHUIIMATUBY CBOETO
daBoputa, u 4 uronsa 1775 rona poccuiickue Boicka noja pykoBojcTBoM rexepana I1. Tekennu
OKPYKMJIM  KazalKyro Kpenoctb. Ilocienumii  ataman  3amopoxkckod Ceun  Iletpo
KannplmeBckuid, BBUAY 3HAUUTEIBHOTO YHMCIEHHOTO IPEBOCXOJCTBA NPOTHBHMKA, PEIUI HE
COTIPOTHUBIIATHCA U c1aThesl 6e3 00sl. ATaMaHa BMECTe CO CTApIIMHONM apecTOBAIM U OTIPABUIN
Ha benoe mope, B nanékuii CoaoBeKHII MOHACTBIPH JIJIS1 3aTOYEHUSI.
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[Terp Kanusimesckuii mposen Ha CoJoBKax fgoiarue 28 jgetT U ymMep B OYeHb HOYTEHHOM
Bo3pacte — B 113 net. [lepBeie 17 ner 3akimrodeHus aTaMaH MPOBEI B OIMHOYHOM Kazemate Nel5,
NOTOM OBUT IIepeBeAEH B APYTYIO TIOPbMY, I/Ie TaKKe ObUT MOMEIIEH B OJIMHOYHYIO Kamepy. 3a
JBa Tojga 10 CMEPTH OBIBIIMKA aTaMaH MOJy4ydsl CBOOOIy, KOTOPYIO JapoBall €My HOBBIU
poccuiickuil nmneparop Anekcannp | mo ciydaro csoeil kopoHanuu. Ho comoBenkuii y3HUK He
CTajJ BO3Bpauatbcsi Ha PonuHy, moxenaB octaThes MpU MoHacTbipe. CTaper XOoTeln «...B 3TOH
oOUTeNN O0XHUAATh CO CIOKOWHBIM JyXOM OJHM3KHN KOHEI[ CBOEH >KH3HU», TJ€ OH IMPUBBIK
«...HacHaxJaTbcs cB00OMOHN B moiHOM Mepe». Kak m3npeBie 3aBeieHO ObLIO Y 3allOPOXKIIEB,
CMepTh cBOIO OT crapocTH [lerp MBaHOBHMY pernl NpUHATH B MOHACTBIPCKUX cTeHax. OH ymep
12 Hos6ps 1803 roma u ObUI MOXOPOHEH HA TJIABHOM II0/IBOPbE MOHACTHIpS IEpen
[Tpeo6paxkenckum CoOOpoM.

MoXHO paccykaaTh, YTO KaKMM-TO CTpaHHBIM 00pa3oM okpecTHocTH benoro mops
SBUJIMCb MECTOM, KyJa 3a BOJIO K CB0O0OJE€ M HENOBHMHOBEHHE TOTAIUTAPHBIC PEKHUMBI
perymaspHo ccbuianu uMeHHO kazakoB. B CCCP k 1930 r. 6bu10 copMupoBaHO ympaBieHHE
ucnpaBuTelbHO-TpynoBbIX sarepeit (MUTJI) OI'TIY, B BeacHue KOTOPOTO BXOIMIIA PAHOHBI
benoro mops u Kapenuun. B marepsx u TpyIOBBIX KOJOHMSAX, KOTOpble HAuMHAIU WIPaTh
BOXHYIO POJb B SKOHOMHKE CTpaHbl (XO3SICTBEHHBIC OpraHbl CTPAaHbI IUIAHUPOBAIH CBOIO
IEATEILHOCTh B pacyéTe Ha TPY. 3aKIIOYEHHBIX), THONN YK€ HEMHOTOUYUCICHHBIC HEOKOPHBIE
kazaku. IlpuunHOll Bcemy sBuIach cekpeTHas aupekTHBa «Ko BceM OTBETCTBEHHBIM
ToBapuiaM, paboTaroIMM B Ka3auybHMx paiioHax», moamnucanHas 24.01.1919 r. mpeacenatenem
BIUK £. CepanoBsIM, IpeaycMaTpUBaIOIas MOrOJOBHOE UCTPEOICHUE Ka3auecTBa, KOTOpas
MOJIOKWIIA Havyaslo packazaunBaHuio. J{o 30-X rof0B CMOIIM J0KUTH JIMIIb OCTATKU Ka3auybero
COCJIOBHS. ..

Ho B KOHEUHOM HMTOre rocyJapCcTBO NPUHSIIO BO BHUMAHUE MOJIOKUTEIbHBINA MOTEHIIUAI
Ka3akoB. [IepBbIM 3HAUUMBIM PE3yJIbTATOM MPUCTAILHOTO BHUMAHHS CO CTOPOHBI TOCYIapcTBa
crajo nocraHosineHne LUK CCCP ot 20.04.1936r., koTopoe OTMEHSIO IJIsi Ka3adecTBa BCe
paHee CylIeCTBOBaBIINE orpaHuueHus B oTHomeHun ciayxO0bl B PKKA, u npukazom Hapxoma
oOoponbl oT 23.04.1936r. ObutM coO37aHbl Ka3aubM KaBaJepUICKHE IUBH3MM U KOPILyca,
sammmasimume Ponuny B 1941-1945 rr. Ho Tonbko mHoro mosxke, 14.11.1989 r. B pamkax
Hexnapanuun BepxoBHoro Cosera CCCP «O npu3HaHUM HE3aKOHHBIMH M IPECTYIHBIMU
PENpPECCUBHBIX aKTOB IMPOTHUB HApOJIOB, MOJBEPIIIUXCS HACHUIbCTBEHHOMY IIE€PECEICHUI0, U
o0ecreyeHny UX MpaB» Ka3ayecTBO MOJYYMIIO MPAaBO Ha MOJHYIO peadMIUTaLUI0. JTa JaTy 1o
[paBy CYMTAIOT HAYAIIOM BO3POXKAECHUS POCCUHCKOTO Ka3auecTBa.

ITomopam B 3TOM miaHe MoBe3i0 HamHoro Oosbme. OpHako Tosibko Jnib B 2002 T.
nocie obOpamenuss k IIpesunenty P® B xome Bceepoccuiickoil mepenucd HaceleHUs «...
KOpPEHHBIE PYCCKOs3bIuHbIe kuTeNu Pycckoro CeBepa (nanee "moMOpBI") MOTYYUIIN OTICIBHBIH
koa Ne 208 u cMmornu ykas3blBaTh CBOE HAaMMEHOBaHUE B rpade "HalMOHAIBHOCTH' ». Bo3moxkHO,
MMEHHO 3Ta JlaTa BOIAET B UCTOPHUIO KAaK HAYaJIO BO3POXKIEHHS IIOMOPCKON KYIbTYPHI.

OnHako M Ka3aku, U TOMOPBI SBJISIOTCS CIEU(PUUECKMMH YacTSIMHU PYCCKOTO Hapoja,
KOTOpbIE B X0JI¢ MCTOPUYECKOr0 IMpolecca U reorpaguyeckoil NpUBS3KH K MECTY MPOXKHUBAHUS
BIIOJIHE C(OPMHUPOBATIUCH KaK CyOITHOCHI 0OJbIIOro Hapoja. M y cOBpeMEHHbBIX Ka3akoB, U Y
IIOMOPOB €CTh O0IIKE LIEHHOCTH, MOYEPKUBAIOIINE €AUHYIO KKOPHEBYIO OCHOBY», HallpUMED:

1. Pycckuii s13bIK, XOTSI MOXET BKJIIOYATh B Ce0s1 MECTHBIE IUAJIEKTHI,

2. JIt000BB K pOIHOM 3eMIle;

3. CnenoBanme tpamuuusM (OBITOBBIM, CEMEWHBIM, OOPSAOBBIM), YBaKEHHE K
KECHILMHE, IOYUTAHUE CTAPIINX;

4. WHTepec K poJAHON UCTOPHUH;

5. Bocnuranue Monoaéxu B IaTPUOTHYECKOM JTyXe€.

He tak gaBHO B TYPUCTHYCCKOM Ou3HECe MOSBUIOCH HOBOE MOHSITHE — «HanI/IOTI/I"IeCKI/Iﬁ
TYPpU3M>. B MNPUHIHIIC, €ro0 MOKHO pPACCMATPHUBATL KakK YaCTHBIMN cnyqaﬁ OKOTypusMa H
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POCCHICKOIO BHYTPEHHEI'O0 TypH3Ma M B KaKON-TO CTENEHH «HOCTAJIbIMYECKOTO» TypU3MA.
besycrnoBHO, Tema maTpuoTU3Ma OOBIYHO BKIIOYAET B ceOs M3ydeHHE BOCHHOW TEMAaTHKH,
IIPUBA3aHHON K KOHKPETHOMY MecTy. Peanusanueil maTpUOTHYECKOrO TypHU3Ma MOXKET TaKkKe
ABJIATHCA MOCEIIEHNE U U3YYEHHE MECT, BaXKHBIX Uil uctopuu Poccum. Takux mect, BKiIrouas
ConoBenkuii xomruieke, B mpeaenax CeBepo-Kapenbckoro mobepexbss Hemano. Mcxons u3
3TOTr0, MOKHO HAJESThCS, YTO MEXKIY Ka3aubUMHU OOIIMHAMU U MPEACTABUTEIIMH IOMOPCKOM
KyJIBTYpBl MOTYT BO3HUKHYTh HHTEPECHbIE HHULIMATHBBI, ONMpAIOIUecs Ha OOIIHMe KyJIbTypHbIE
nenHoctu. CeBepo-Kapenbckoe nmodepexbe, B cuity reorpaduueckoi cneundpuku (Mope, jeca,
OCTPOBa) MOXKET CTaTh CBOCOOPA3HOM IUIOMIAAKON JUIsi 0ObeMHEHHS OOIIMX MHTEPECOB B JEiie
BO3POXKACHUS UCTOPUYECKON NTAMATH PYCCKUX JIIOIEH.
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Role of Cossacks in land development around the White Sea

Smagin Roman
department of oceanography, St. Petersburg State University

The Cossacks and the Pomorians are typical ethnic subgroups of Russian people. Despite
the fact that they come from regions very distant from each other, Cossacks and Pomorians have
a lot in common (for example, in history, culture and way of life). Certainly, these common
features can be a foundation for joint projects dealing with Russian cultural and historical
heritage.

The Cossacks form a complicated ethnic social culture, which historically was formed out
of the military estate (soslovie) and free people. It is accepted that the Cossacks people
originated on the borders of the Russian State in the XV-XVII centuries, and first occupied the
territory of modern Ukraine and Russia, but later resettled widely in other parts of Eurasia. Now
the Cossacks are viewed as a unique ethnic subgroup of the Russian people, and this opinion is
shared by many Russian ethnologists and anthropologists. Nevertheless, ethnic self-identification
of the Cossacks remains a question open for discussion and is the subject of the most
contradictory estimates by historians and ethnographers.

The Pomorians is a small yet authentic ethnic group of Russians on the coasts of the White
Sea. The majority of specialists acknowledge them as an ethnic subgroup of the Russian people,
that lives compactly in the White Sea region of the Russian North. The question of their ethnic
affiliation remains contradictory, as well as that of the Cossacks.

It appears that the history of the Pomorians and the Cossacks, as well as their contribution
to the land development of the vast territories of the country margins has a lot in common. It is
obvious that the contribution of the Cossacks to the White Sea land development is almost
unnoticeable, for their ambitions were mainly directed to the South and to the East, with the
climate factor being considered. The White Sea coasts happened to be one of the few places that
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the Cossacks troops were not interested in. And no wonder why, for there were almost no avid
opponents of Russians widening their territories.

Nevertheless, at the times of Russian land development of the Chud’ territories of the
North, which entered the Russian State as a part of Veliky Novgorod, groups of land developers
and mariners (ushkuyniks — medieval traders, guardians and pirates) went and sailed outward
down the rivers to all directions. Next to them set out new lands facilitators, who founded town
centers — Vologda, Khlynovsk (Vyatka), Kholmogory, etc. There are many proofs that later
reckless vatazhniks became a part of Don and Terek Cossacks. And they did not only take part in
those communities, they also brought their culture and lifestyle, pushing the Cossacks
development by doing so. What is interesting is that the biggest fame was conquered by the
Cossacks at first not on horseback, but on river and sea strugs and “chaykas” (small vessels).

The Cossacks were carried back to their homeland as well; in the years 1591-92, as the
Solovki annals report, “free Cossacks” took part in the war with the Swedes, they are also
mentioned as the inhabitants of the North in a legislative document (“ycraBuas rpamora”) of the
Solovetsky Monastery dated by the 17™ of August, 1584. The Solovetsky Monastery has a
specific place in Russian history. This stronghold of Christianity on the North was founded in
1436 by saint monks Zosima, Savvatiy and German. It was located on one of the islands of the
White Sea, but used to own big territories on the continent too. After the deportation of the
Cossacks from the Don some part of their community came to the grounds of the Solovetsky
Monastery, and they are mentioned in official papers of the monastery on numerous occasions.
In the XVII century the Cossacks made regular pilgrimages to the Solovki — “to pray to Their
Reverences Zosima and Savvatiy” (“...nmomonutucs npenoaooHbM otiieM 3ocumy u CaBatue”).
The Cossacks played an important role in the Solovetsky Monastery uprising of 1668-1676 — the
monks' denial of the reforms of patriarch Nikon. Notably that the Tzar started taking the affair of
suppressing the rebellious monks seriously only in 1674, when the authorities found out that the
monastery became an asylum for the participants of Stepan Razin's troops, that had managed to
survive, including the atamans (chiefs) F.Kozhevnikov and I.Sarafanov. It made the authorities
act more decisively and fast.

The Cossacks, as well as the Pomorians, had no serfdom, no estate and no feudals. The
birth rate of the Don Cossacks and the Pomorians was high, due to relatively well-off lifestyle on
a fixed place, urge to compensate war losses for the Cossacks and deep sea fishing losses for the
Pomorians. And those were exactly the Novgorod citizens' descendants, who, being good at
carpentry, were the first ones to built strengthened little towns, wooden churches, houses on the
Don, like those that are exhibited in the museum of art of wood buildings Malye Korely, in
Kenozersky park. Having compared churches of Novgorod, Khlynovsk and the Dvina with the
Don wooden churches academician E.Oznobishin came to a conclusion that the builders and
architects were of the same origin — from Novgorod. The academician also found some churches
that resemble those on the Don along the river courses of the Sukhona, the Northern Dvina and
of the Don. Both at the Pomorian North and on the Don there was a considerable number of Old
Believers (Russian Old Orthodox Church) among the Cossacks. Chapels of the Don and the
Russian North were dedicated most frequently to Saint Nicholas the Wonderworker.

Back in XVI11-XIX centuries on the North of Russia (Northern Novgorod lands, Pomorian
lands) there could be recorded a special meaning of the word “Cossack”, which is “day-labourer,
hired help” (the same definition is given in Dahl's Explanatory Dictionary). It appears that this
was due to the Cossacks' lifestyle changes. Yet, there rises another question, which has not been
investigated thoroughly so far, and it is the origin and the existence of the image of a “Cossack”
in Pomorian bylinas (folk tales) of Kiev and Novgorod cycles.
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It is worth paying attention to that such cultural heritages as bylinas and historic songs of
the “bogatyr” (hero-knight) cycles circulated up till the XX century only on the territories of Far
North of Antient Rus (Arkhangelsk province, the Far North of Novgorod province, Onega,
Mezen) and on the Don. But there is a significant difference between the Don bylinas and the
Pomorian ones. On the Don there are no “canonical” texts, and the classical bylina heroes (llya
Muromets, Dobrynya Nikitich) remain, while historic realities change. Dobrynya and Alyosha
Popovich carry captured Turkish sultan on a splendid ship. On the shores of the White Sea,
however, there exists an exact canon which has almost not changed from the times of the first
mention in the end of the XVII1 century up till the records of the beginning of the XX century. It
is believed that the bylina canon of the Kiev cycle was formed in the X111 and the first half of the
XIV centuries, in times of instability of the South and Central Rus. The fact that there are no
realias of the XV-XVI centuries (fire weapons and others) in the bylinas of the Kiev cycle enable
scientists to date the final formation of the canons. On the other hand, the bylinas of the
Novgorod cycle, which can be dated by the XV century, are full of such realias (“And gives she
loads of lead and gunpowder... And gives Vasily supplies of bread...” — “U naér ona mMHOTO
CBUHILY, TOpoxy... I naér Bacuibto 3amacer xsieOnbie...””). However, they describe the life of this
“free” and liberal Novgorod with its veche (town assembly) and ushkuyniks' (practically future
Cossacks) crusades.

After the suppression of Yemelyan Pugachev's Rebellion, in April of 1775 Field-Marshall
Grigory Potemkin came with a proposition of necessity to destroy the Zaporozhian Sich — the
Cossacks Republic which allegedly stood in a way of successful colonization of the South. As a
result the Empress Catherine the Great completely supported her favourite's suggestion, and on
the 4™ of June, 1775, Russian troops led by General Peter Tekeli besieged the Cossacks' fortress.
The last ataman of the Zaporozhian Sich Petro Kalnyshevsky, taking into account the
considerable advantage in numbers of the enemy, decided not to resist and give in without
struggle. Ataman, as well as his first sergeant, were arrested and sent to the White Sea, into the
remoteness of the Solovetsky Monastery for imprisonment.

Petro Kalnyshevsky spent long 28 years in Solovki and died at a very respectable age of
113. During first 17 years of imprisonment ataman was kept in isolated cell Nel5, then was
transmitted to another prison, where also was held separately from the others. Two years before
his death former ataman was given freedom by new Russian Emperor Alexander | on the
occasion of his coronation. However, the prisoner refused to come back to his homeland and
expressed a wish to stay at the monastery. The old man wanted to “wait patiently and with a
clear mind the approaching end of his life in this asylum”, where he was used to “enjoy his
freedom to the full extent”. It was customary for the Zaporozhians to face death by an old age in
monasteries, and so did Petro. He died on the 12™ of November, 1803, and was buried along in
the main courtyard of the monastery in front of the Transfiguration Cathedral.

It can be discussed that, strangely enough, the White sea areas were the place where the
Cossacks particularly, for their urge for freedom and for disobedience, were regularly sent to
during totalitarian regimes. In USSR by 1930 was formed a Department of forced labour camps,
which operated with the regions of the White Sea coasts and Karelia. In such camps, which
gradually started to play an important role in the country's economy (economic departments
planned their activities counting on the forced labour), there were not that many rebellious
Cossacks dying. The reason to this was a secret directive “towards all the responsible comrads
working in the Cossacks regions”, signed 24.01.1919 by the chairman of All-Russian Central
Executive Committee Yakov Sverdlov, which implied total annihilation of the Cossacks. There
were few Cossacks that managed to survive it up to the 30s.
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But finally the government took into account the positive potential of the Cossacks. The
first considerable result of the focused attention of the government was a resolution of Central
Executive Committee of USSR, dated by 20.04.1936, which canceled all previous restrictions for
Cossacks, that didn't allow them to work in the Red Army, next, an order from People's
Commissar of Defence by 23.04.1936 were created Cossack cavalry divisions and corps, that
helped to protect the country during World War Il. However, it was not until much later, at
14.11.1989, when the Cossacks received the right of full restoration due to the Declaration of the
Supreme Soviet of USSR “About acknowledgment of repressive acts against peoples who were
subjected to forced migration to be unlawful and criminal, and about security of their rights”.
Since then the Cossacks have received the right for full rehabilitation. This date is rightfully
considered to be the beginning of the Cossacks' restoration.

The Pomorians were more lucky than that. However, it wasn't until 2002, when the
community addressed the President of Russian Federation during All-Russian population census,
when “...indigenous Russian-speaking inhabitants of the Russian North (further referred as “the
Pomorians™) received their own code No208 and were able to indicate their name in a column
“nationality”...” Probably, this date will go down in the annals of history as the beginning of
restoration of the Pomorian culture.

However, both the Cossacks and the Pomorians are specific parts of the Russian people,
who in the course of historical processes and geographical reference to the place of their
inhabitance, have formed as special ethnic subgroups of a bigger people. Both modern Cossacks
and the Pomorians have common values that emphasize shared “root base”, such as:

1. Russian language, though it can include local dialects;
2. Love for their homeland

3. Following the traditions (everyday household traditions, family traditions, ceremonial
ones), respect towards women, reverence towards elderly people;

4. Interest in their history;
5.  Patriotically-oriented education of younger generations

A short time ago there has appeared a term in touristic business called “patriotic tourism”.
Technically, it can be viewed as a part of ecotourism and Russian inner tourism, also, to some
extent, — “nostalgic” tourism. It is beyond doubt that the topic of patriotism usually includes a
study of war topics connected with some particular place. One of the forms that the patriotic
tourism can take is visiting and exploring the places that played an important role in the history
of Russia. There is a plenty of such places on the North Karelia coastlines, including the Solovki
complex. Considering this fact it is possible that the Cossacks communities and the Pomor
culture bearers take some initiatives based on common cultural values.The coastlines of North
Karelia, due to its specific geographical conditions (combination of the sea, islands and forests)
can become a unique ground for uniting those who share interest in revival of the historical
memory of Russian people.
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O ruaposorum ycrbeBoii odsactu pexu Kepers

Poman Escenvesuy Cmazun
kageopa oxeanonozuu, Canxm-Ilemepoypeckuii 20Cy0apcmeenHblil YHUsepcumem
rsmagin@yandex.ru

VYcrheBble 00JaCTH PEK SIBISIOTCS CIOKHBIMH T'€OCHCTEMaMHU Ha CTHIKE PEKH U MOpS, TIe
B3aUMOJICUCTBYIOT Pa3HOPOIHBIE MO0 CBOEMY COCTaBY M MPOUCXOXKICHHIO BObI. MccienoBanue
TUAPOJIOTHH TakUX oOJlacTell MMeeT BaKHOC INPHUKIAIHOE 3HAYEHHE — 37eCh CO3MAI0TCS
ONTHMAJIbHBIC YCIIOBHS JJIsl HAryjla ¥ HEPecTa IIEHHBIX MPOMBICIOBBIX BUIOB PhIO. YCThe peKH
Kepetb, Onaromapsi OTCYTCTBHIO 37€Ch TUAPOTEXHUUECKUX COOPYKEHHM, -- OJJHO U3 HEMHOTHX
MeCT OeIIOMOPCKOTO MOOEpexbs, IAe el COXpaHHJIAch MOMYIANMS ATIAHTHYECKOTO JIOCOCS
(cémrnm).

B npenenax Kapensckoro 6epera bemoro mopst (coOcTBeHHOE Ha3BaHUE MOOEPEKbS B
3anagHOW YacTh benoro mops) mmeercss HeMano NpUMEYaTeNbHBIX MecT. [Ipoctupasich OT
r.Kanpanakmra 1o r.Kemb, OH HMeeT HECKOJBKO IIYOOKO BPE3AIOLINXCS B CYLIY 3aJHBOB (TYOBI
Kusokas, Koma, Uyma u np.). OwmbiBarommii Kapenbckuii Oeper Kanpamakmickuii 3ainuB
ABIsieTCA HauboJiee riry0OKOBOJHBIM paiionoM benoro mopsi.

AJIMUHHCTPAaTHBHO-TEPPUTOPHATIBHOE YCTPOUCTBO jomyckaer, yto Kapenbckuii Oeper
MOJKeT ObITh pazfenéH mexay Kannanakmickum paitonom Mypmanckoit obnactu u Jloyxckum u
Kemckum paiionamu Pecnyonmuku Kapenus. Jloyxckuii paiioH 3aHUMAaeT HEHTPAIbHYIO 4acTh
Kapensckoro Gepera nmpoTspk€HHOCTHIO okosto 150 kM. Ha moGepexbe pacrosiokeHbl KpyIHbIe
nocénku (Yyna, Kysema, 'puauno, Kanranakma, Koeaa), B KOTOpIX cocpeoTodeHa OoJbIast
4acTb MECTHOI'O HACEIEHMs, a TakXke Mayble noceieHus. Cpeau HUX B HACTOSIEE BpeMs
UMEIOTCSL HEKWIIbIE MYHKTHI, KOTOpPBIE MEPHUOJUYECKH HABELIAIOTCS MECTHBIMU XUTEISIMHU, HO
NPEUMYIIECTBEHHO B TEIUIBINA nepuo rojaa. JlocTaTouHO M3BECTHBIM TaKUM OOBEKTOM SBIISETCS
nepeBHst Keperts, Benymas cBoé nHauano emé ¢ XVI Beka. OHa Haxoaurcs Ha Oepery ryOsbl

(6yxtbI) Kepets (puc.l), koTopyro yacto oTHOCAT K ryde Yymna benoro mopsi.
3338 33°40'

ry62 NebAxes

Puc. 1. T'yba Kepemsv u eé okpecmnocmu (36€3004K0tl YKA3AHO MECMOPACNONIONCEHUE YPOBEHHO20 NOCMA
na 0.Cpeonuil)

OTO TUMUYHBIA TpPUMEP NPUIUBHOTO JCTyapus, KOTOPBIA pacroyiaraercs BHYTPU
yctbeBoi oOnactu peku Keperb. Cama peka Oepér Hauano w3 o03€p CeBepHoit Kapemuu u
BragaeT B Kanganakmickuii 3anuB bemnoro mops. Ctok Kepetu mpakTudecku He 3aperyirnpoBaH
— Ha TUIOMIaAM BOAOCOOpa HET KPYMHBIX THAPOTEXHUYECKUX COOPYKEHHA M BOJIOXPaHMIIUII.
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Bomocbop peku HaxoauTcss Ha TEPPUTOPHH, B OCHOBE KOTOPOM JieXKAaT T'PAaHUTHI U THEUCHI
Kapennckoro 6moka bantuiickoro mmra. /s Kepern xapaktepeH HeOONbIION CTOK HAHOCOB, a
CPeIHEerooBoil pacxox peku cocrapiser 22,6 m°/c (Bobpos u ap, 2008). Bmagas B mope (y
nepeBHu KepeTb), peka o0Opa3yeT OJHOPYKaBHYIO BOPOHKOOOpa3HYI YCThEBYIO 00JacThb.
YcrbeBoe B3MOphe 0TroposkeHo octpoBamu (0.Cpemanuii u o.I'opernblii), a BOIOOOMEH ¢ MOpeM
ocymiectBisieTcs yepe3 npoiusbl Cpeanss Canma, Y3kas Canma u [lonnaxra. ['myOGunsl B ry0e
YBEJIMUUBAIOTCS B CTOPOHY MOPsI, HO JIOHHBIH penbed coueraer B cebe BHAAMHBI ¢ TIyOMHAMU
10 20-30 M ¥ OTHOCHUTEIBHO POBHBIE MEIKOBOJHBIE y4yacTKH. IloBceMecTHO BcTpevaroTcs
MIOJIOCHI TIECYAHO-MJIMCTBIX M KAaMEHHCTBIX OCYLIeK M OTMelei Baosb OeperoB. B Bepmmne
3aJMBa [NIyOMHBI HE MPEBBINAIOT 3-4 M.

Ha ruaposnioruueckuii pexkuM yCThsl pEKU 3HAUUTENIFHOE BIMSHUE OKa3bIBAIOT MPUIINBBI,
XOPOILO MPOSBJISIONIMECS B KOJIEOAHUSAX YPOBHS M PEBEPCHBHOM XapakTepe TeUeHHMH. 37ech
HaO0II01aeTCsl TPAaBUJIbHBIM TOMYCYTOYHBIA HPWIKMB, C JOMUHUPOBAaHHEM TIJIABHOW JyHHOU
MOJIyCYyTOYHOM BOJIHBI My ¢ mepuojnoMm 12 4 25mMuH. DTO THOATBEpPXKIACTCSA M KPUTEPHEM
JyBanuHa, kotopslid 1y ry0sl Kepers Haxonutest B quanazone 0,11 — 0,14, yto cooTBeTCTBYET
npaBWIbHOMY noiycytodnomy npuinuBy (MonoB u ap., 2013). Tepmuyeckuii pexxum dcTyapHBIX
BOJ OTIpeNeNIAeTCsl pajualMOHHBIM OallaHCOM BOJHOM MOBEPXHOCTH, TEIJIOBBIM CTOKOM PEKH,
TEII0O0OMEHOM C MOPCKHMMHM BOJAaMHM, a TaKKe HAaJMYUEM B XOJOIHBIN MEepHOJ Tofa JIEASHOTO
nokpoBa. Jlerom BojHas Toyma 34eCh OOBIYHO CTpaTH(QHUUMpPOBaHA, HO TOJOBOH XOA
TEeMIepaTypbl BOJbl TOABEPKEH CE30HHOW W3MEHYMBOCTH. B pasrap nera HpOHCXOIUT
MHTCHCUBHBIM IPOTPEB MOBEPXHOCTHOTO CJOS M XOPOIIO IPOCICKHUBAETCS TEPMHUUECKOE
paccioeHue ¢ BBIpaKEHHBIM CJIOEM CKauka TeMmreparypsl BoJibl. OH COBMAJAET CO CIOEM CKaukKa
COJIEHOCTH BOJIBI, @ TIOBEPXHOCTHBIE BOJBI MOT'YT IporpeBarbes A0 19-21°C. B To xe Bpems, B
rrybokux BraauHax CpemHeit Canmbl U B JIETHEE BpEMsl COXPAHSETCS «3UMHSSA» BoJa C
temrnepatypoii okosio 0C. OHa oTaeneHa OT BBINIETEKAIUX BOJ BTOPBIM (TIIyOMHHBIM) CIIOEM
CKauka TeMIIepaTyphl. JTa BOJa MOXET COXPaHAThCS BIUIOTH JIO HACTYIUICHMS OCEHHEH
KOHBEKIUH.

PeuHoll cTok MMeeT BecoMoe 3HaueHHE B (POPMUPOBAHHM TOJSI COJEHOCTU B YCThE
p.Kepers. [lonoGHo apyrum pexam Kapenbckoro OGepera, BeceHHEe MOJIOBOJbE HAYMHAETCS B
KOHIIE ampelis — Havyalie Masi, a JICTHE-OCEHHsIsI MEXEeHb HACTyNaeT MPUMEPHO B CepeluHE U0
Y 3aKaHYMBAETCS B KOHIIE CeHTIO0ps. B okTsa0pe HaOmonaeTcss KOPOTKUI NaBOJOYHBIN MEepHOJ, a
C HOSIOps HAayMHAETCsl 3UMHAA MEXeHb, Kotopas miurcs okojo 130-150 ameit. IlosTomy B
MIOBEPXHOCTHOM CJIO€ BOJ 3CTYyapusi U YCThEBOTO B3MOPBsl HAOIIOAAETCS CJIOM pacnpecHEHHOM
BO/IbI, TOJIIMHA KOTOPOT'O 3aMETHO MEHSETCS B 3aBUCUMOCTH OT C€30Ha U PEYHOTO CTOKA.

JUis u3ydeHus: TUApOJIOTHYECKOro peXHMa JaHHOW aKBaTOpUU B TEUEHHE psAAa JIeT
okeanosioramu CIIOI'Y mnpoBOAMIMCH peryssipHble MOJEeBble PabOThl, MPEUMYIIECTBEHHO B
Témelid neproa roga. OJHUM U3 BapUAHTOB 00pabOTKU COOpaHHBIX MaTepUalioB (TeMIeparypa,
COJIEHOCTH BOJIbI, XapaKTePUCTHKH TEYEHH, YPOBEHb MODS) SBWIIACH pealM3alisl YHCICHHOTO
THIPOAMHAMUYECKOTO MOJAEIMPOBaHUSA. B 1ensiX mnoapoOHOro u3ydyeHus AMHAMHUKU BOJ B
nposmBax (Cpennsisi Canma, Y3kas Canma, [lommaxra) Obl1 azanTupoBaH OAWH U3 BapUAHTOB
monenu POM (Princeton Ocean Model). B kadecTBe rpaHUYHBIX YCIOBHUIl OBLIH MPEIIOKECHBI
NpUIMBHBIE KoJieOaHusl ypoBHS (perucTpanus ypoBHs OCYIIECTBIsLIACh HA YPOBEHHOM IIOCTY Ha
0.Cpenuuit B 2011-2013 rr.), npuinBHBIE TeUEHHs B MpOJIMBaxX M pacxo] peku Keperp Ha
3ambIkatomieM ctope (MonoB u ap., 2015).

[Tocne mondopa HECKONBKMX BapUaHTOB CETOK BBICHWIIOCH, YTO Ul MPUIMBHOIO
sctyapus p. Keperb Hanbosiee onTuManbHa ceTouHast 0071acTh ¢ MPOCTPAHCTBEHHBIM IIArom 33
M. Ona pgaér peraigbHOe omnMcaHue penbeda gHa U OeperoBoi ymHHM. [lpm Takom
IPOCTPAHCTBEHHOM pa3pelleHUH IlIar Mo BpeMEHH OYAET BIOJHE MPUEMIIEMBIM JUIs OJTY4EeHUS
MO/ICIbHBIX Pacu€TOB Ha MEPUOJ HECKOJBKUX Heaenb (Mecsues). s Toro, 4roObl BOJOOOMEH
yepe3 MPOJIUBBI, ONPEACTSIOMUN MPUINBHYIO TUHAMHUKY pailoHa, He ObII UCKAXEH BIUSHUEM
rpy0oii anmpokcUManu NpSMOYTOJIbHON CeTKH, CeTo4Has 00JlacTh ObUla MOBEpPHYTa Ha Yroj

82



350°. Ilpu Takoil OpHEHTAlMU CETKH MPOJMBHI MPAKTUYECKH O€3 HCKKEHWH HAIIM CBOE
OTpaKEHHE B MaTPHUIIAX MOJieIH (puc. 2):
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Puc.2. Cemounas obnacms modenu npunuenozo scmyapus pexu Kepemw.l/ Pic.2. Grid area of
tidal estuary of Keret river

[Tpu MopenMpoBaHUM MU3MEHYMBOCTU TEPMOXAIMHHBIX XapAaKTEPUCTHUK ICTYapHBIX BOJ
(11 nmetHero mepwoAa) ObUIM 3aJaHbl CICAYIOIIME YCIOBUS. 1) ycroiumBas CTPYyKTypa,
BEPXHIOI 4acTh (OT MOBEpXHOCTH 10 ropu3oHTa 1-15 M) KOTOpOH 3aHUMAIOT TPOTrpPETHIC
peuHble BOJbI ¢ TemiepaTypoil Oonee 15°C; 2) cioii ckauka TemmepaTypbl (TEPMOKJIMH) H
conéHocTH (TajJlOKIIMH), PacHOJIOKEHHBIH HIDKE, B KOTOPOM TeMIleparypa MoHukaercs ao 13-
13,5 °C, a conénoctb yBenuuuBaetTcs 10 28-29%o; 3) manee n0 aHA TOJINA 3aHATA COJEHOM
Bojoi ¢ Temmeparypoir wmenee 13°C; 4) Ha TEpPMOXaNMHHYKO CTPYKTYpY BIIUSICT
pacrpocTpaHeHHe IPECHON BOJIBI.

Jns e€ BocmpousBeneHHs! OblI MPOBEAEH YMCICHHBIM SKcriepuMeHT. HauanbHble moss
TEMIIEPATYPbl U COJEHOCTH 33J4ABAJIUCh TOPU3OHTAIBHO M BEPTUKAIBHO OJHOPOJHBIMH, CO
sHaueHussMu  13°C u 29%o0 cooTBercTBeHHO. MHTepec mpuBIeKana TpaHchopManus
TEPMOXAJIMHHOW CTPYKTYpHl IOJ BO3JCHCTBHEM pEYHOTO CTOKa ¢ Temmeparypoil 16°C u
NPUIIMBOB. Y3K€ TOCNIe S5 CYTOK MOJICIIBHOTO BPEMEHHU B pe3yibTaTax IMOSBUIIACH 3asBJICHHAs
cutyauus. B yactHoctu, Bo3ne ycThs peku Kepersb xopomro otMeuaetcs ruipopoHT, 0COOEHHO
3a 1-2 4 510 ¥ nocne Manoi Boasl. Bo BpeMs 1mosHOM BOJBI OH KapAWHAIBHBIM 00pa3oM MEHsET
CBOE MOJIOKEHME, a paclpecHEHHBIE BOJIBI paciioyiaratotcsi B BepxueM 1,5-merpoBom ciioe. Huxke
3TOTO CJI0S IPUCYTCTBYIOT XOJIOJHBIE, COJNIEHBIE MOPCKUE BOJbL. C OTIIMBOM M IO JTOCTHKEHHUIO
MaJOWl BOJBI, PaCIPECHEHHBIN CIIOM OXBAaThIBA€T BCIO TOJIILY BOJBI 10 JHA, HO NP 3TOM OH
MIPUKUMAETCS K YCTBIO.

Taxoxe yYAaJIoCh pacCCUUuTaTb MOIACIIBHBIC ITOJIA KoJIeOaHMs YPOBHA MOPA U HNPUIIMBHBIX
TEUCHUN IJIs Pa3HbIX yacTel 9CTyapHud p. KepeTL. OKa3aJ'IOCL, 4YTO HU3MCHCHUSA YPOBHA MOPA
MMPpOUCXOOAT HA BCEM AKBAaTOPpHUU NPAKTHYCCKH CHHXPOHHO. A MMpEAIIOJIOKCHUC O BO3MOKHOCTU
HCIIOJIB30BAHUA PC3YJIbTATOB PECTUCTPpAIUN YPOBHA MOPS, BBIIIOJIHCHHLIX B 6YXT6 Horoguna, nms
OMpPCACIICHUA T'paHUYHBIX YCJIOBI/Iﬁ MOoATBEPANIIOCH. I[OCTaTO‘-IHO Ka4CCTBCHHO
BOCIIPOU3BOJAUTCS MPHUIIMBHOC 3aJIMBAHUC U OCBIXaHUC 6eper0B017I noJiockl. Ilnomane HpPIJ'IHBHOﬁ
OCYIIKH IO JaHHBIM MOACIUPOBAHUA COBIIAJIa C JaHHBIMU HABUTalITUOHHBIX KAPT MCECTHOCTH. B
4YaCTHOCTH, B ry6e JleOsokps u IMPOJINBC IloagmaxTa oTMeuaroTCs CY6JII/ITOpaJ'IBHBIe 6aCCCﬁHBI,
KOTOPLBIC BO BpEM OTJIMBA OKA3BIBAIOTCA U30JIMPOBAHHBIMU OT MOpCKOfI AKBAaTOPUU. Pe3yJ'HJTaTLI
MOJCIUPOBAHUSA YKa3aJd, YTO MAKCUMAJIbHOC IMPUJIMBHOC TCUCHUC HACTYNACT IMOYTHU CPaA3y KEC
oCJIC MOMCHTA CMCHBI BOJI (qepe3 HYJICBYIO OTMCTKY B MOI[CJ'II/I). CJ'IC,[[OB&TCJIBHO, MMPUIIMBHOC
TCUCHUC U HpPIJ'IHBHOIZ YPOBCHb MOpA HAXOIATCA B HpOTI/IBO(I)aSC. Takoe coOTBETCTBUE
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MOMEHTOB HACTYIUICHHS MTOJIHOM BOJABI U CMEHbI NPHJIMBHOTO TEUYEHHs] Ha OTIMBHOE TOBOPUT O
TOM, 4TO NMPHJIMBHAS BOJIHA B 3CTyapuu peku KepeTb nMeeT CTosumii Xapakrep.

IIpoBenéHHbIe Mccaen0BaHNU HEOE3BIHTEPECHBI XOTS OBl 10 TOW MPUYMHE, YTO YCThEBas
obOmacte peku KepeTb sBisieTCsi MeCTOM, KOTOPOE PETYJSPHO MOCEHIAECTCS HPOMBICIOBBIMU
BUJIaMU PbIO, U OCOOCHHO 3TO KacaeTcsl TAKOM IEHHOM pbIObI, Kak céMra. B ycThsx HeOONbIINX
pek oHa HarynuBaercst M HepectutTcs. OmHako cémry (MHOTIa €€ Ha3bIBAIOT aTJIAHTUYECKUM
JIOCOCEM) CUMTAIOT BBIMUPAIOIIUM BHJOM; B OTACIBHBIX CTpaHaX M paiiOHaX OH HAXOIUTCS Ha
IpaHM HMCUE3HOBEHHUSA. TEHJEHIMA COKPALCHHUS YJIOBOB JIOCOCEBBIX B IOCIEAHEE BpeMs
MIPOCIIEKHUBAETCS JIOCTATOYHO XOpomo. [IpHuuHbI COKpaleHHs 3arnacoB LEHHOM pbIObI MOTYT
OBITh CaMBIMU pa3HbIMH (MHTEHCUBHOE T'MIPOTEXHHYECKOE CTPOUTEIBCTBO, CIUIAB U BHIPYOKa
neca, 3arpsisHeHHe Box). Peka Keperb okaszanace B HaMHOro 0oJjiee BBITOJHOM IIOJIOKCHUU —
3/1eCh TOJOOHBIE MEpONpUATHS HEe ObUIM OpraHW30BaHbl. HO HEMaloOBaXXHYIO pOJb HIpaeT
OpakOHbEPCTBO M HENPOIyMaHHAs CTpPAaTervs OPraHM3alMd U CTPOUTENILCTBA PHIOOBOJIHBIX
3aBoioB (CmupHOB, 1985).

Hannuue nepexpsIThii Ha yTSIX X0Ja JIOCOCEBBIX IPUBOAUT K CHUKEHUIO CPEAHETO BeEca
CEMI'M, YMEHBIIECHHUIO KOJMYECTBA CAMOK, IOHMKECHHMIO BO3PACTHBIX XapaKTEPUCTHK, T.€. K
M3MeNIbYaHHUIO PHIOBI U OOIIEH Aerpajanuu cEMYKbero crajga. [IpoMBIIUIEHHUKOB HHTEPECYIOT
IPEeX/Ie BCEr0 BECOBBIE XapaKTEPUCTUKU OTOOPAHHBIX 00pa3lloB, a TAaKKe BBIMOJIHEHHE 3aKa30B
no obosémam cbopa ukpel. PeiboyuérHoe 3arpaxaenue (PY3) na p.Kepers, pacnonoxeHHOE
BBIILIE [0 TEUECHHUIO MPUMEPHO B KWJIOMETpE OT JIEPEBHHU, ycTaHOBIEeHO ¢ 1967 rona, koraa peka
craja 0a30Boil ans paboT MO BOCHPOU3BOJACTBY JococéBbix B IOxHom benomopne. bes
UCKYCCTBEHHON momoIu -- 0e3 cbopa uxpel cémru Ha Keperckom PY3 ¢ mocnenyrommm
BbIpAIIMBaHUEM MOJIOJM Ha BrIrckoMm pri03aBoje M BbIMycKe €€ oOpaTHO B pEKy — BIIOJIHE
BO3MOJKHO, 4YTO 3JCHIHAS CEMYXKbs NOMyMsAlus yxe Obl ucyesna. B Hacrosimee Bpewms
MHOXECTBO MOIYJALMM AaTIaHTUYECKOrO JIOCOCA MOANEPKUBACTCA IIYyTEM MCKYCCTBEHHOTO
pasBeaenus. C Lenbio coxXpaHeHHUs TeHO(OHIA OTAEIbHBIX MONYISAUMHA M JUis oOecreyeHUs
[IOCaJOYHBIM MAaTEPHUAIOM TOBAPHBIX XO3AKWCTB BO MHOI'MX CTpaHax TEIepb CO34al0T MAaTOYHbIE
craga pei0 storo nennoro Buaa (Hukonopos u ap., 1989).Ho mis coxpaHeHHsS T€HETHYECKOTO
pa3sHo00Opa3us B X0/I€ HCKYCCTBEHHOTO Pa3BeIeHHUs] HEOOXOAUMBI CIIEIHATIbHBIE MEPHI.
bonpmuM moxacnopeeM  Aist pa3paOOTKM TaKMX Mep MOXKET OKa3aThCsl HaydyHOE
coobmiecTBo. B wacTHOCTH, CIEUATUCTBI-OMOJIOTH U OKEaHOJIOTH HaXOATCs, YTO Ha3bIBAeTCH,
«ol  pykoi» -- Ha Mopckoit buonormueckoir Cranumm  Cankr-IletepOyprckoro
roCyJapCTBEHHOTO yHUBepcuTeTa, Ha 0. Cpennuii B ry0e Kepetb. 31ech peryinsipHO IpoBOIATCA
pa3sHOOOpa3Hble CTYJCHUYECKHE IPAKTUKH, BEIYTCS HAy4yHbIe HCCIICAOBAaHUS OHOJOTHU H
runposiorun  bemoro Mopsa. Kpome Toro, Hemonman€éky pacmnojaraiorcs U bemomopckas
buonoruyeckass Cranuusi 3oomnormueckoro mHeruryra PAH «Meic Kaprem» (ryba Uyma), u
benomopckas buonornueckas Cranuus MI'Y (n. Pyrosepckuii). Pesynbrarsl ux ucciaenoBaHuii
MOTYT MPEJICTABIATH OOJIbIIOE 3HAUCHHUE JJIs1 MECTHOTO HACEJIeHHUs, Y KOTOPOro phIO0IOBCTBO —
HEU3MEHHO TPAJULIMOHHOE 3aHATHE.
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About hydrology of Keret river estuary

Roman Smagin
department of oceanography, St. Petersburg State University
rsmagin@yandex.ru

Estuaries are complex geosystems at the junction of the land and the sea, place of
interaction between river and sea water. Study of estuaries hydrology has important practical
applications because such places are the best feeding and spawning areas for valuable fish
species. Mouth of Keret river, due to the absence of dams in the river basin, is one of the few
places on the White Sea shore where wild Atlantic salmon population still exist.

There are a lot of places of interest along Karelian shore of the White Sea. It is a section
of the western shore between Kandalaksha and Kem with numerous bays — Knyazhaya, Kovda,
Chupa. The Kandalaksha Gulf is the deepest area of the White Sea.

In terms of the administrative structure, the Karelian shore is divided between
Kandalaksha district of Murmansk region and Loukhi and Kem districts of Karelian region.
Loukhi district occupies the central part of the Karelian shore 150 km long. Large settlements
(Chupa, Kuzema, Gridino, Kalgalaksha, Kovda) and smaller villages are situated on the shore.
Many of the latter do not have regular population, people only come here for short periods of
time, normally in summer.

One of the popular places of interest there is the village Keret, which history can be
traced back to XVI century. It is situated in the bay Keret (see picture 1) that is a part of the
larger bay Chupa.

33°35'

Picture 1. Keret bay and its surroundings (the asterisk shows the location of tide-gauge station on Sredny island).

This is a typical example of tidal estuary that belongs to the mouth of Keret river which
begins in the lakes of Middle Karelia and flows into Kandalaksha Gulf of the White Sea. The
runoff is not regulated artificially — there are no water control structures and dam lakes anywhere
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in the basin of Keret. The geological basement of the area consists of granite and gneiss of
Karelian block of the Baltic crystal shield. Average annual flow rate of Keret is 22,6 m®/s
(bo6por u np, 2008). The estuary is funnel-shaped and has one arm. Coastal area is separated
from the sea by islands Gorely and Sredny, and water is exchanged through the straits Srednya
Salma, Uzkaya Salma and Podpakhta. The bay is getting deeper in the direction to the sea but the
bottom relief has relatively even shallow areas and depressions up to 20-30 meters deep. Sand
and silt shoals are common all along the shore. In the bay-head the depths do not exceed 3-4
meters.

Hydrological regime of the river is greatly affected by the tides which cause oscillation of
water level and reverse flows. Regular tides with dominating main Lunar semidiurnal wave M,
with the period 12 h 25 min take place here. One more proof is the Duvanin criteria - for Keret
estuary it varies between 0,11 — 0,14 which corresponds to regular semidiurnal tide (MonoB u
ap., 2013). Thermal regime of the estuary is determined by the radiation balance of water
surface, heat runoff of the river, thermal exchange with sea water, and ice cover in winter. In
summer water body is stratified but annual cycle of water temperature has seasonal character.
In mid-summer the surface layer is warmed up by the Sun and thermal stratification takes place
with expressed difference between layers. This difference correlates with salinity gradient, and
surface water can warm up to 19-21°C. But in the deep depressions in of Srednya Salma even in
summer water can be as cold as OC. It is detached from warmer surface water by intermediate
layer and can retain “winter temperature” throughout the summer until autumn convection.

In the mouth of Keret river freshwater runoff plays an important role in salinity
distribution. Like other rivers of Karelian shore, Keret experiences spring snow-melting flood in
late April — early May, and summer low water level period starts in mid-July and finishes in late
September. Short period of high water is typical for early October and winter low level period
starts in November and continues for 130 — 150 days. So surface layer of the estuary and coastal
area contains freshened water, with the width of the layer depending on the season and river
runoff.

Oceanologists of Saint-Petersburg University were carrying out field studies of the
water regime of this area for several years mostly in summertime. The collected data on
temperature, salinity, flows, water level were processed by methods of numerical hydrodynamic
modelling. For the detailed study of the water in the straits (Srednya Salma, Uskaya Salma,
Podpakhta) one of the variations of POM model was used (Princeton Ocean Model). Tidal
variations (data obtained at the tidal gauge station on Sredny island in 2011 - 2013), tidal flows
in the straits and Keret river runoff at the outlet (Monos u ap., 2015) were suggested as the
boundary conditions in the model.

After several trials it became clear that the best option of Keret estuary is 2D grid with
the step of 33 meters. It provides the detailed description of the bottom relief and shoreline.

This spatial resolution the time step will be enough to obtain model calculations for
several weeks or months. To avoid distortion that can be caused by rough approximation of
rectangular grid the grid area was turned through 350 degrees. This orientation of the grid the
straits were mapped with minimum distortions (pic.2 )

For modelling of variability of estuary thermohaline parameters in summertime the
following conditions were chosen: 1) stable structure, with surface layer 1 - 1,5 meters deep
consisting of warmer river water with temperatures over 15°C; 2) thermocline layer with thermal
and salinity drop, temperature is below 13-13,5 °C, and salinity reaches 28-29%o; 3) lower layer
with temperature below 13°C; 4) thermohaline structure is affected by the fresh water
distribution.
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Numerical experiment was carried out to simulate this model. Initially temperature and
salinity were uniform in horizontal and vertical directions, with numerical values 13°C and 29%o
, respectively. Changes of thermohaline structure as the result of tides and river runoff with
temperature 16°C were studied. After 5 days of model time the calculated results showed the
declared situation. Namely, a hydrofront was clearly seen in the Keret estuary, especially 1-2
hours before and after low tide. During high tide its position changed completely and freshened
waters could be found in the upper 1,5 meters layer. Below are the cold saline ocean waters.
During the low tide the freshwater layer reaches the bottom but is localized near the river
mouth.

Sea level variation and tidal flows were modelled for different parts of Keret estuary. It
turned out that the changes happen simultaneously across the whole estuary. The suggestion that
sea level measurements in Nogovitsa bay can be used as the boundary conditions for the model,
was proved. Modelling of tidal flooding and drying-up of the coast also proved to be rather
accurate.

The modelled area of tidal drying up coincided with the data from navigation maps.

Namely in Lebyazhia bay and Podpakhta strait sublittoral basins exist that at low tide are
separated from the sea. Modelling result showed that maximum tidal flow happens nearly
immediately after the moment of the flow change (zero point of the model). Thus we can deduce
that tidal flow and tidal level are in phase opposition. This correspondence between high tide and
change of tidal flow direction shows that tidal wave in Keret estuary has static character.

These studies are of interest because Keret estuary is the place regularly visited by
valuable species of fish, particularly salmon. Salmon often feeds and spawns in small river
estuaries.

But salmon is considered a threatened species, in certain countries it is on the verge of
extinction. Catches of salmon are steadily declining. Reasons for this are numerous, including
intensive hydrotechnical construction, wood logging and floating, water pollution. Keret was
lucky — it never faced such situations. But it still is affected by such large-scale negative factors
as poaching and ill-advised strategy of fisheries development (Cmupnos, 1985).

Any damming on the way of salmon spawning run results in decrease of average weight,
average age and shrinking number of female fish — that is, general deterioration and
degeneration of the shoal. Fishing industry is primarily concerned with weight of the catch and
quantity of caviar. Fish control station on Keret river 1 km upstream from the village was built
in 1967 when Keret became a base for salmon reproduction project in the White Sea region. It
well might be that without this artificial reproduction (the roe was collected in Keret and the fry
was then bred in VVyg fish farm) the local salmon population would have disappeared. Now many
populations of Atlantic salmon are maintained through artificial breeding. In many countries
breeder’s stocks of this valuable species are maintained in order to preserve gene pool of certain
populations and to provide breeding material for fisheries (Hukonopos u np., 1989). But special
measures are required to ensure preservation of gene diversity in the framework of artificial
breeding.

Scientific community is ready to provide all the necessary information. Namely,
biologists and oceanologists from Saint-Petersburg State University are right here at hand — on
the Marine Biological station on Sredny island in Keret bay. Students come here for their
summer practical programs, studies of the biology and hydrology of the White Sea is carried out.
Biological station of Zoology Institute “Kartesh Cape” (Chupa Bay) and White Sea Biology
Station of Moscow University (Rugozersky village) are situated nearby.

The results of their research can be highly important for local people who traditionally
are employed in fish industry.
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Hospiii aTtaac besioro Mmopsi: paspa0dorka opurmHajI-MaKeTa

Torcmuxos A.B., K.2.H., cmapuuil HayYHbLL COMPYOHUK
Unemumyma 6oouvix npobnem Cesepa Kapenvckozo Hayunoeo yenmpa PAH,
alexeytolstikov@mail.ru

[TpuBoasTCS pe3yabTaThl pabOTHI MO MPOEKTY CO3JaHus MeyaTHOM Bepcuu atnaca «bemoe
Mope u ero BojocOop». Panee Oblna co3maHa 3JIEKTPOHHAs BEpCHUs, a B HACTOALIEE BpeMs
pa3pabaTbIBaeTCs OpUTMHAJI-MaKeT IeYaTHOM Bepcuu atiaca. MHoroueneBoi atinac benoro
MOpsi HaiJeT MpUMEHEHHE B 3aJayax palMOHAIBHOTO MCIIOJIB30BAaHUA PECYpPCOB MOps U
BOJ0OCOOpa, Pa3BUTUS TypHU3Ma, B IPOTHO3E COCTOSHHS MOpPS MPU PA3IUYHBIX HNPUPOIHBIX U
AHTPOIIOTEHHBIX M3MEHEHUSX, MPH BO3MOXKHBIX YpPE3BbIYaWHBIX CHUTYalUsX, Korja Tpedyercs
OlepaTHBHAs Peakiys Ha MPOU30LIE/IIee COOBITHE.

Lenbio paboThl ABISETCA CO3[JaHUE KOMILIEKCHOTO reorpaguieckoro arinaca bemoro mops
BMecCTe C ero BojgocOopoM. B 3amaun paboTsl BxoauT: 1) pa3paboTarh Me4aTHYIO BEPCHIO aTiiaca
Ha ocHoBe [MC-tTexHOJIOTHMII C HCHOJB30BAHMEM BEKTOPHOHW M pacTpoBOi rpaduyeckoi
uHpopMaluu, rpa@UKOB M JHarpamMM, C TEKCTOBBIM OIMCaHWEM OOBEKTOB; 2) CO31aTh
reorpaMuecKiil aTiiac Ha OCHOBE 0000LIeHMs HMerolIeiics MHPOPMALUd O TEKTOHHKE WU
reoJIOruy, KJIMMaTe, BOJTHBIX pecypcax BojocOopa, naHamadTax, HACEICHHH, SKOHOMHUKE
pEeruoHa, HUCMOJIb3Ysl MaTepHajbl Pa3IMYHbIX HAYYHBIX W 0Opa30BaTENbHBIX OpPraHU3alUil U
JUTEpaTypHbIe UCTOUHUKH.

Panee ObutM M31aHBI pa3lMyHBIE TeMaTH4yeckue ariackl bemoro mopst (cm. B: duinaros
H.H. Ilpenpunr noxmana. 2015), ogHako akTyalbHOCTh 3TOH pabOTHI 3aKIOYACTCS B TOM, YTO
70 CUX MOpP HE OBLJIO CO3/1aHO HHU OJHOTO aTiaca, OObEIUHSIONIETO CBEeJIEHHs 0 caMoM bermom
Mope U ero BojocOope. Kpome Toro, Tpebyercs akTyaiu3anusi ycrapeBuIed HH(OpMAIIUH.
[TosTOMy BaXHO  Y4YUTHIBaTh PabOTHl MOCIETHHUX JIET, IMOJYYEHHBIE B XOJI€ COBMECTHBIX
uccnenosanuii UBIIC KapHL[ PAH c kosmneramu u3 psiaa HaydHbIX opranusanuii Poccun (MO
PAH, MMBU KHII PAH, AAHIU, N5 KapHL| PAH, b KapHIl PAH, U3IIC YpO PAH,
31H PAH), nannsie [IMHPO, BHUNPO, 'ocHUOPXa, CesHUMPXa [etpl'Y u np.

Pa3zpabGoTka snexkTpoHHOH Bepcum atinaca bemoro mops B ¢opmare HTML Obuia
3aBepiieHa B 2015 r. (bormanosa, Toncrukos, 2015). Beuin coOpaHbl 31€KTpOHHBIC KapThl (B
BektopHoM ¢opmatre ['MC MapIinfo u B BuIe pacTpoBBIX H300pa)KCHWIl), BBIIOJIHEHO
JONONTHeHHe 0a3 KOMIUIEKCHBIX JaHHBIX M CPaBHEHHE MOJENbHBIX pPAacdye€TOB C JIaHHBIMU
HaOJroIeHUit Ha omopHoi cetn Pocruapomera (MOJIMroHaX W CTaHIMSIX), MOJYYCHBI HOBBIC
CBEJICHHS O TCUCHHSX, TEPMOXAIMHHBIX MOJISIX U JISOBOM PEXHUME 10 Pe3ysbTaTaM YUCIEHHBIX
skcniepuMeHTOB Ha Mmoxaenu aA.p-m.H. H.I'. fxosneBa (MBM PAH), ¢ momudukanmei mis
ycnosuii benoro mopst (k.¢.-m.H. M.A. Yepnos, UTIMU KapHI] PAH) (Yepnos, Toncrukos,
2014). Uncturyrom reonoruu KapHI[ PAH (a.r-m.n. H.B. llapoB u a.r-m.u. B.B. Illummos)
BIIEPBBIC OBUTM NPEACTaBJICHBI IS aTjiaca CBEJACHUS O Ie€OJIOTHH U reo(U3NYecKux Mpoleccax
Ha BojocOope. [lomydeHbl HOBBIE JaHHBIE 00 0CO0O OXpaHAEMBIX MPUPOIHBIX TEPPUTOPHUSIX
(n.r.1. JI.B. CeBacThsiHOB), IPUPOTHBIX M KyJIbTYpHbIX MaMsiTHHKAX (Bormanosa u np., 2011) u
HOBBIC CBEJCHHUS O JIMHAMHUKE COIIMOSPKOHOMHUYECKHX IOKazareneil cyObekToB Poccuiickoit
denepauuny, HaxonsAmmxcs Ha Bogocbope bemoro mops (m.3.H. I1.B. Hdpyxunun, MO KapHI]
PAH). ITomuMo ombITa IpEABIAYIIMX U3AATENCH HCIOIB3YIOTCS COBPEMEHHbIE 0a3bl JIaHHBIX H
3Hanuit o benomy mopro (Tonctukos, @unaros, 3noposenHoB, 2010; baza nanusix 3UH PAH),
pe3ysbTaThl, MpeacTaBicHHble B padoTax . I'. Marumosa u map. (2004), H. H. ®unarosa c
coaBropamu (cM. B kH.. The White Sea..., 2005, Benoe mope..., 2007), A. ®. AnumoBa ¢
coaBropamu (cMm. B ¢0.. bemoe mope..., 1995), A. II. JlucunpiHa ¢ koiuteraMu (CM. B KH.:
Cuctema bemoro mops, T.1. 2010, T.2. 2012, T.3. 2013), B cmpaBounuke «IIpoekt «Mops
Poccun» (benoe mope, 1991). B yka3aHHBIX paboTax paccMaTpHBAIMCh Pa3IHYHBIC ACTIEKTHI
COCTOSIHUS MOpsS, TEPMOTHAPOJMHAMUYECKHE YCIOBHSA, OCOOCHHOCTH MPOJYKTHUBHOCTH,
3arps3HEHNUs, MOJIETTMPOBAHUS MPOLIECCOB, MYTH PAllMOHAILHOTO UCTIOIb30BaHUS PECYPCOB.
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Kommuiekcubiit atiac benoro mops Muctutyta Boaubix mpobiem Cesepa KapHILl PAH
COCTOMT M3 HOBBIX TEMAaTHYECKUX KapT M OTCKaHMPOBAHHBIX KapT CTapblX arTjacos,
pa3sMEIIEHHBIX ¢ COOMIOEHUEM MPABUII aBTOPCTBA U CCBUIOK HA OpraHMU3allU-AepiKaTend. DTOT
aTiIac MO’KHO OTHECTH K PETHOHAJIBHBIM reorpa)uueckuM ariacam.

[Teuatnas Bepcus atinac «benoe Mope u ero BogocOOp» CTPYKTYpHO COCTOUT U3 JIBYX
KpynHBIX 0110K0B — «Bonoc6op» u «bemnoe mope» (puc. 1).

I ATNAC GENOE MOPE W EM0 BOOCEOP |
i

MAMATHAKIA

| Tpawcnopm | q NPUPOOHLIE 1A KYNETYPHBIE

Puc. 1. Cmpyxmypa amaaca «benoe mope u e2o 600oc6op» (Bozoanosa, Toncmukos, 2015)

B cBoro ouepenp Kaxabplid OJOK JEIUTCS HA MOJPA3JAENbl, COAEpXKAIIUE TEMATUYECKYIO
uHpopmanmo. B Onoke «Bogocbop» marepuansl mpeacTaBieHbl B paszene «I[Ipupona»,
coJepKalieM Kaprorpaguyeckue NaHHbIE U MOSACHUTEIbHBIC TEKCTHI MO T'EOJIOTHH, KIUMATY,
MOBEPXHOCTHBIM ~ BoJaM, JaHamadraM, a Takke «COUMOIKOHOMHUKA», BKJIIOYAIOIIAs
uHpopMannoo 00 aAMUHUCTPATUBHOM YCTPOMCTBE TEPPUTOPUH, HACEIECHUH, TPOMBIIICHHOCTH
U TPAHCIIOPTE.

bnokx «benoe Mmope» BkmowaeT B cels mozapasnensl: «Mcropus (GopmMHpOBaHUS
KOTJIOBUHBI MOpsi», «['mapodusudeckue mpouecch», «luupoxumus», «l'uapoOuoiorus», a
TaKxe mojpasnen «M3MeHeHus: IKOCUCTEMbI MOPSI».

Pasznen «[Ipupoanpie U KylIbTYpHBIE TAMATHUKU» OOBEAUHSET aBa Onoka. 31ech Oyaer
npejcTaBlIeHa KapTa OCHOBHBIX JOCTOIPUMEYATEIbHOCTEN BOJ0CcOOpa 1 ocTpoBOB benoro mops.

Take B amiac BKIOYEHBl pPe3ylbTaThl MO MojenupoBaHuio. Kowmmiekc 1o
MOJIETTUPOBAHUIO TEPMOTHIPOAUHAMHUKY U OHOre0OXUMHUYECKUM napaMmerpaM benoro mops Green
JASMINE ocnoBan Ha monenu Cesepnoro JlemoButoro okeana H.I'. SlkoBneBa FEMAO

89



(SIxoBneB, 2009). Buemnue ¢Qusnyeckue mapameTpbl sl PacdeToB MOCTABISET MOIECIb
rugpoauaamuku JASMINE (Yepnos, Tonctukos, 2015), a 610K 3KOCHCTEMbI MOPSI OCHOBAaH Ha
monenu BFM (http://bfm-community.eu), kotopast 3apekoMeH1oBaIa ce0sl Il MOICIIMPOBAHUS
MEeTarn4eckoil IKOCUCTEMBI MOpeill U okeaHoB B coctaBe komiuiekcoB PELAGOS, NEMO u
apyrux. IlpenycMoTpeHa BO3MOMKHOCTH pacCMaTpUBaTh TEPMOXATUHHBIEC MO M COCTOSHHE
9KOCUCTEM B 3aBUCHMOCTH OT CLEHAPHEB M3MEHEHHUS KiMMara (TEIUIblid, XOJOMHBINA, CPeAHUI
rox). Kpome Toro, pyHKInOHMpYeET OJIOK MepeHoca MPUMECH peKaMH, BKIFOYas IIEPEHOC HEPTH.
Kommuieke o6sagaer 3HAUYUTENbHOW TMOKOCTBIO M MOIIHBIM IMOTEHLMAIOM Ul PACHIMPEHHS
CBOUX BO3MOKHOCTEH.

Pa3pabaTbiBaeMblii MHOTOIIENICBON aTiac benoro Mops Haiiier mpuMeHeHHe B 3a/adax
palMOHAIFHOTO HCIIOJIB30BAaHUS PECYpcOB MOpst M BOJOCOOpa, pa3BUTHS Typu3Ma, IpH
IIPOTHO3€ COCTOSIHUSL MODPSI HPU Pa3IUYHBIX NPUPOJHBIX M AHTPOTOTCHHBIX HM3MEHEHUSX
(yuuTbIBasi ClIeHApUH Pa3BUTHS), IPU BO3MOXKHBIX YPE3BBIYAIHBIX CUTYalUsX, KOTaa TpeOyeTcs
OlepaTHBHAs Peakiys Ha MPOU30LIE/IIee COOBITHE.

PaboTta mo TepMOrHAPOAMHAMUYECKOMY M OHMOTCOXMMHUYECKOMY MOJCIUPOBAHUIO IS
aTjaca BBINIOJIHSETCS TpH nojiepxke rpanta POOU (Ne 16-45-100162 p_a).
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The new atlas of the White sea: development of the layout

Tolstikov Alexey, PhD, Senior Researcher of
The Northern Water Problems Institute of Karelian Research Center of RAS
alexeytolstikov@mail.ru

Results of the project of the hard copy of the atlas “White sea and its watershed” are
presented. E-version has already been produced and now the layout for the printed version is
under development. Multifunctional atlas of the White Sea can be used as a database for many
purposes such as rational use of natural recourses of the region, tourism development, forecast of
the effect of natural and artificial changes on the marine environment, particularly in the case of
emergency when urgent action is required.

The goal is to create comprehensive geographical atlas of the white Sea and its watershed.
To do this it is necessary:

1. To produce a layout based on GIS technology, that contains vector and raster graphic
data, graphs and diagrams and text description of the objects

2. To collect and sum up necessary information on tectonics, geology, climate, water
resources of the basin, landscapes, population, economics, basing on published materials
and data provided by research and educational institutions.

Various thematic atlases of the White Sea (see — Filatov, report 2015) have been published, but
this work is the significant because it is the first one that combined data on the White Sea itself
and its watershed. Besides, data should be updated. That is why it is necessary to take into
account results of joined research by many Russian research institutes.

E-version of the atlas in HTML was completed in 2015 (Bogdanova, Tolstikov, 2015). Digital
maps were prepared in Mapinfo GIS and raster images format, databases were updated and
model calculations were compared to actual data from survey grid of RosHydroMet. New data
on currents, thermohaline fields and ice conditions based on the model calculations by Ph.D. N.
Yakovlev (IVM RAS) with adjustment to the conditions of the White Sea (PhD Chernov, IMPI
Karelian Centre of RAS) were added. Geology Institute of the Karelian Research Centre of RAS
(Ph.D. Sharov and Ph.D. Schiptsov) has provided new data on geology and geophysical
processes in the basin.
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New data on protected areas (Ph.D. Sevastyanov), natural and historical monuments
(Bogdanova, 2011) and social and economic situation in the White Sea (Ph.D. Druzhinin,
KarelianC RAS) are presented. Up-to-date databases (Tolstikov, Filatov, Zdorovennov, 2010;
Database of ZIN RAS) and results presented by G. Matishov (2004), N. Filatova (The White
Sea, 2005), A. Alimov (1995), A. Lisitsyn (see: The White Sea system, T.1. 2010, T.2.
2012, T.3. 2013), and reference book “Project: Seas of Russia” (White Sea, 1991) are included in
the atlas.

Various aspects of the marine environment are considered in these works — thermohydrodynamic
conditions, productivity, pollution, process modelling, ways of rational resource use.

Comprehensive atlas of the White Sea contains new thematic maps and scanned raster images of
previously available maps (with all necessary references and copyright information) and can be
considered as a regional geographic atlas.

The hard copy of the atlas consists of 2 major parts: the White Sea and its watershed (figure 1).

White Sea and its watershed

Watershed White Sea
Nature History of sea basin formation
e Geographic position Geophysics
e Geology and relief
e Climate Geochemistry
e Surface waters
e Landscapes Geobiology
e Plants, forests, wetlands
o Protected areas « Phytoplankton
e Zooplankton
e Benthos
e Macrophytes
e Fishes
e Sea mammals
Society Changes of sea ecosystem
e Administrative structure
e Population
e Economy
e Transportation
Natural and cultural monuments

Fig. 1. Structure of the atlas «The White Sea and its watershed» (Bogdanova, Tolstikov, 2015)

Each part, in its turn, consists of thematic subdivisions. The Watershed part has subdivisions
Nature and Society. «Nature» is further subdivided into maps, blocks on geology, climate, water,
landscapes, surface waters; “Society” describes administrative structure of the region,
population, economy and transportation.

The “White Sea” section contains blocks “History of formation of the sea basin”,
“Hydrophysical processes”, «Hydrochemistry”, “Hydrobiology”, and “Sea ecosystem changes”.
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The section “Natural and cultural monuments” contains 2 blocks with maps of the places of
interest of the region (both on islands and on the mainland).

Modelled data are also included in the atlas. Modelling of thermohydrodynamics and
biogeochemical parameters of the White Sea was implemented basing on FEMAO suggested by
model by N.Yakovlev (Yakovlev, 2009). Physical parameters for the calculations are provided
by hydrodynamics model JASMINE (Chernov, Tolstikov, 2015), and the sea ecosystem block is
based on BFM model (http://bfm-community.eu), that proved its high efficiency for modelling of
sea and ocean ecosystems as a part of PELAGOS, NEMO and other complexes. The possibility
to examine the effect of climate change scenario (warm, cold, average year) on thermohaline
fields and ecosystem parameters is provided for. Transport of dirt (including transport of oil) by
rivers is also accountable by the suggested model. The complex has a great potential for
enhancement.

Multifunctional atlas of the White Sea can be used as a database for many purposes such as
rational use of natural recourses of the region, tourism development, forecast of the effect of
natural and artificial changes on the marine environment, particularly in the case of emergency
when urgent action is required.

The work on thermohydrodynamic and biogeochemical modelling for the atlas is supported by
the grant of Russian Fund for Basic Research (Ne16-45-100162 p_a).

HensBegannsble 6orarcrea besoro mops:

OHMOJIOrMYeCKH AKTHBHDbIE BelieCTBa U3 MOPCKHUX OPraHu3sMoB

Xanaman Bauecnas Bauecnasosuu, Cyxomun Anexceti Anexcanopoguu
benomopcras buonocuueckas cmanyus 3oon0eunecxkoeo uncmumyma PAH, Canxkm-Ilemepoype

B nHacrosmee BpemMs BO BCEM MHpE pacTET MHTEPEC K MOPCKMM OpraHu3MaM, Kak K
UCTOYHHMKY Omosiormyecku akTuBHBIX BemlecTB (BAB). Ha ocHOBe 3THX BeIIecTB CO3arOTCS
MUIIeBbie T00ABKH, KOCMETHYECKUE CPENICTBA, HOBBIC JIEKApCTBa JJIsi OOpHOBI ¢ OMacHEHIuMuU
3abosneBaHusIMU. JOCTHXKEHUSI B MOMCKE M B UCHOJb30BaHUU BAB GemomMopckux opraHM3MOB
[IOKAa elIe HEBEIUKU. BmecTe ¢ TeM, 3TO BBICOKOTEXHOJOTMYECKOE HAIPAaBICHUE MOXKET
CocoOCTBOBATh Pa3BUTHIO U pealn3aldu OOJIBIINX BO3MOXKHOCTEH pernona. Ha benmomopckoit
ouoctraniun 3MIH PAH B Teduenue psiia et BeAyTCs yCIEIIHbIE UCCIeI0OBaHMs, HalpaBIeHHbIE
Ha BBIABJICHHE OOBEKTOB, MEPCIIEKTUBHBIX [T MOJydeHUs IeHHbIX BAB.

B mocnennee BpeMs BO BceM MHpe HAOIIOAAETCS MOCTOSHHO HApacTAalOIUN MHTEpec K
MOPCKMM OpraHM3MaM KaK K HCTOYHUKY Ouoiyiormdecku akTuBHBIX BemiecTB (BAB). Cpenu
COEIIMHEHUH, MOUCK KOTOPBIX B MOPCKUX OOMTATENSIX BeleTCsl Hanbojee WHTEHCUBHO, CIEIyeT
yKa3arh!

* [[MTOTOKCHYECKUE U HUTOCTATUYECKHUE BELIECTBA C IIPOTUBOOIYX0JIEBOM AKTUBHOCTBIO,
* AHTUOMOTHKH ¥ IMMYHOCTHUMYJISITOPHI,

® AHTI/IOKCI/I,Z[aHTLI 1 NPOTUBOBOCHAIIUTCIILHBIC BCIICCTBA,

* AHTHIMa0ETHYECKUE CPEICTBA,
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* BemiecTBa, NpensTCTBYIONINE PAa3BUTHIO HEWPOJETeHEpaTUBHBIX 3a00JIeBaHUM, TaKMX Kak
CUHApOM AnblreiimMepa,

¢ ATanTOreHEL.

Hanbosiee mepcrnieKTUBHBIMM OOBEKTaMH JUISI TAaKUX MOMCKOB Yallle BCETO0 OKAa3bIBAIOTCS
BOJIOPOCIH, TYOKH, aCIlHIMH, KHIIEYHOIIOJIOCTHBIE, a TaK)Ke MOPCKHUE TPHOBI U OaKTEepUu — Kak
MPAaBHUJIO, OPraHU3MbI, 00JIaIAl0NIIe TEMH WM WHBIMH TOKCUYECKMMH CBOMCTBaMH. OJTHAKO 3TO
HE O3HayaeT, YTO JIPYrHe TaKCOHOMHYECKHE TPYIIIbI OKa3bIBAlOTCS 3a INpeaeIaMyd BHHUMaHUS
uccienoparenei. MHrepecHble U 1eHHble BAB HaxomsiT W BBIACNSIOT U3 MOJUIIOCKOB,
UTJIOKOKMX M MoyiuxeT. OTpakeHueM TakoW AaKTUBHOCTH CIY)KAaT CHEUaIN3UPOBAaHHBIE
MEKIYHApOJHbIe IEepuoauueckre u3faanusi, Takue kak Marine Drugs, Natural Products
Chemistry & Research, Journal of Natural Products, Natural Product Communications u ap.

B HEKOTOpBIX CTpaHax CYIIECTBYIOT CHEIMAIbHBIE HCCIIEI0BATENbCKIAE TIPOrpaMMbl. Tak, ¢
2007 r. B Hopeermu neiicteyer MabCent — mnporpamma TtortampHOro ckpuHuHra BAB
THIPOOHOHTOB APKTHYECKUX MOPEH.

[TpumepoM NOJOOHBIX HCCIIEAOBAHUM, MPUBEANIMX K CO3/aHUIO BBICOKOA(P(EKTUBHOTO
JICKAPCTBEHHOT'O CPEJICTBA, MOXET CIY)KUTh UCTOpHs pa3paborku mpemnaparta Halaven. Eme B
1986 r. smouckue uccuenoarenu M. Xupata u J[. YeMmypa BBLICTIIM U3 aibHEBOCTOYHOM
ryoku Halichondria okadai BemectBo «xamuxonnpun» (Hirata, Uemura, 1986). Ilozxe oHo
ObLI0 00HApYKEHO Yy I'yOOK HEKOTOPBIX APYrMX BHUIOB, Takux kak Lyssodendoryx sp., Axinella
sp., Phakellia carteri (Pettit et al., 1991, 1993). Oka3anock, 4TO JaHHOE COCAMHEHHE CIOCOOHO
MHTUOUPOBATH JeJICHHE PaKOBbIX KiIeToK. Hanbomnee 3¢ (heKTHBHBIM XaTUXOHIPUH OKa3ajcs MpH
JICUCHUH paka MOJIOYHOHM JKene3bl, M Ha CErOJHSIIHUNA JeHb 3TO €AMHCTBEHHOE H3BECTHOE
COCIMHEHUE, MAoIIee MOJOKHUTENbHBI 2PdexT Ha 4-ii cramum 3aboneBanus. Heckonbko
YIIPOLICHHBIN CHHTETUYECKHI aHAJIOT XaJUXOHJPUHA — SpUOYIIMH B HACTOsAIIEE BpeMsl Kak pa3 U
BBIITYCKAeTCs MOJ TOProBbIM Ha3BaHuem Halaven. Bmecte ¢ TeM Henmb3s He YIOMSHYTH O
TPYAHOCTSX, OKa3aBIIUXCS Ha IyTH CO3JIaHMs JaHHOTO mpenapata. i Toro, 4ToObl IPEeBPaTUTh
XaJIUXOHIPUH B JIeKapcTBO, mNoHanoOmnock 15 ner. Ilpexxne Bcero, 3To OBUIO BBI3BAHO
HEIOCTaTOYHBIM KOJMYECTBOM MPUPOJHOTO CBHIPbs Ui MOJTYYEHHUS XaluxoHapuHa. s Toro,
9TOOBI BBIENUTH 1 T 4KCTOTO BemiecTBa, TpeboBanoch 2500 kr xkuBbiX rydok. K coxanenuto,
HanmaguTh d3((deKkTuBHOE KyJIbTHMBHPOBAaHHWE TyOOK, COAEpXKALIMX XaJUMXOHJPHUH, H3-32
HEKOTOPBIX OHMOJOTMYECKHX OCOOCHHOCTEH ATHUX >KMBOTHBIX HE YIAJIOCh, a MOUCK IyTeil

MCKYCCTBEHHOTO CHHTE3a XaJIMXOHJpPHUHA OKa3ajcs BecbMa jgoiruM u TpyaHsiM (Munro et al.,
1999).

W3 naHHOrO mpuMepa XOpouIo BUAHO, YTO YCIIEX MOJy4EHUs: HOBOTO JIEKapCTBA BO MHOTOM
3aBHCUT OT OHOJIOTHYECKUX OCOOCHHOCTEW OpraHu3Ma, B KOTOpPOM HaiineHo nenHoe BAB.
Heo6xonumele Ui OMOXMMUYECKUX U (DapMaKOIOTHYECKUX MCCIIETO0BAaHUH, a BIIOCIEACTBUHN U
UL TIPOMBIIIJICHHOTO HCIIOJIb30BaHMs], OOBEMbI OHOJIOTHYECKOTO CHIPphS B OTHOCUTEIHHO
KOPOTKMH CpOK MOTYT OBITh TOJYY€HBI, TOJBKO €CIIM BHJ SBISIETCS MAacCOBBIM U
JIETKOJIOCTYIIHBIM HJIM BO3MOXHO €ro KYJIbTHUBHPOBAaHUE. OTHM YCIOBUSM COOTBETCTBYIOT,
HampuMep, Tak Ha3blBaeMble OpraHu3Mbl-oOpactatenu. OOpacratenu —  JIOBOJIBHO
MHOTOYMCIIEHHAs] SKOJIOrMYecKas IpyIa >KUBOTHBIX M pacTeHui. OHM MOCENAI0TCA Ha JTHUIAX
CY/IOB, TUIPOTEXHHUYECKUX COOPYKCHUSX, 3aCEISIOT TBEPIbIC ECTECTBEHHBIE CYOCTpaThl (CKaJIbI,
BayHbl). HeKoTOpbIe U3 HUX, TaKWEe KaK BCEM XOPOIIO W3BECTHBIC MUJUH, YCTPHUIIBI, MOPCKas
KaIycTa, SBISIOTCS 00bEKTaMH MPOMBIIUIEHHOTO KYJIbTHUBHpPOBaHMA. ECTh Takue OpraHu3Mbl-
oOpacrarenu u B benom mope.
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[TockonbKY TECTHpPOBAHME XKUBBIX OPTaHU3MOB Ha COJep)KaHHWE B HUX IIeHHbIX BAB —
3aHSATHE TPYJOEMKOE U IOPOroCTosIIIee, MOIE3HO elle 0osee Cy3uTh 0baacTb noucka. Hanbosee
NEPCIEKTUBHBIMU  OKa3bIBAIOTCSI T€  OPraHU3Mbl, KOTOpBIE  CIOCOOHBI  XHMHUYECKU
BO3/ICHCTBOBATh HA JIPYTMX JKUBOTHBIE WJIM PACTEHUs, TO €CTh OOJagaroT TeMU WM HHBIMH
aJUIETIONIATUYECKUMU UITH TOKCHYECKHMMH CBOMCTBAMH.

B teuwenme mnocnennux netr Ha bemomopckoi Ouonormueckoi cranmmu 3WMH PAH
MIPOBOJIMIIMCH UCCIIEIOBAHUS C 11EJIbI0 BBISICHEHHUS aJUIeTIONaTHUYECKUX cliocoOHOCTel y Hanboee
MacCcOBBIX BHJOB OEJIOMOpPCKHX OpraHm3MoB-oOpacrarenei. Oxa3asoch, 4YTO BEIIECTBA,
BBIJICNISICMbIC BO BHEHIHIOI cpeny ryOkoit Halichondria panicea, wnayumpyroTr ocemanue
JMYUHOK aCIUAMHN, ABYCTBOPUYATHIX MOJUIIOCKOB, a TaKKe JIMYMHOK CBOETO BHIA, HO MPH 3TOM
onokupyror ux meramopdos (Xamaman u np., 2008a, 2009, 2014). I'youtensHoe BiusHue H.
panicea oOycIIOBIEHO IUTOTOKCHYHOCTBIO BEIIECTB, MPOAYLUUPYEMBIX TyOKOW, TO €CTb
JeWCTBUEM, CXOIHBIM C TeM, KOTOpPO€ XaJIMXOHJPHHBI, MOJY4eHHBbIE W3 POJCTBEHHOU
nainpHeBocTOoYHOM H. Okadal, okaspiBatoT Ha pakoBble KIeTKH. OJHAKO KaKMMU HMEHHO
COEJIMHEHUSIMH BBI3BAHO IIMTOTOKCHYECKOe JelicTBUe Oemomopckoit H. Panacea, no cux mop
OCTaeTCs HE BBHIICHEHHBIM.

BMmecTe ¢ TeM M3BeCTHO, YTO IKCTpakThl TyOOoK H. panicea, no0wiThix B CeBEpHOM MODE,
aKTHBHBI B OTHOIIEHHMH KieTok JuMmdombl Mbimei (Althoff et al., 1998). B 2010 r. u3
akTHHOOaKTepuii pomaStreptomyces, BoiaencHubix u3 ryoku Halichondria panicea, mno0Owitoit
orsATh k¢ B CeBEepHOM Mope, ObUIO MOJYYCHO M 3alaTCHTOBAHO ITUTOTOKCHYECKOE BEIIECTBO
Mayamycin (Schneemann et al., 2010). MccnenoBanust BemEeCTB, BhIACIAEMBIX OeoMopckoii H.
panicea, eie TOJbKO HAYMHAKOTCS, HO €CTh BCE OCHOBAHMS 110JIaraTh, YTO OHA MOYKET 0Ka3aThCs
HCTOYHUKOM LIEHHBIX BAB.

I'yoxa Halichondria panicea naiexko He eIMHCTBEHHBINM BHJ, oOuTaroiuii B berom mope,
KOTOpBIM NPECTaBIISETCS NMEPCHEKTUBHBIM B Jene nmoucka HOBbIX BAB. TakoBa, Hampumep,
acummus Styela  rustica.  BemiecTBa,  BbIIENsS€Mbie  BO  BHCHIHIOK  CpPEoy  3TUM
’KMBOTHBIM, BBI3BIBAIOT U3MCHEHHUE OMOXUMHUYECKOTO cTaryca TkaHed muauii (CKUIYEHKO U JIp.,
2011); cTUMYIMPYIOT TOBEJACHYCCKYI0 AKTHBHOCTh O3THUX MOJUIIOCKOB, 3aCTaBISIOT X
IPOYIIMPOBATH OOJIBIIIE MPUKPEIUTEIBHBIX HUTCH W WU3MEHSIOT XapaKTep UX MPHUKPEIUICHUS
(Xamaman wu gp., 20086; Khalaman, Lezin, 2015). J[lns cMemaHHBIX 3KCTPAKTOB
u3 S. rustica uS. gelatinosa, coopannsix y 6eperos lllnuibeprena, oTMedeHa aHTUMUKPOOHAs
axtuBHOCTH (Lippert et al., 2003). [IpenBaputenbHbIie Ucciie0BaHus, TpoBeaecHHbIC B Center for
Drug Research (Faculty of Pharmacy, University of Helsinki) moka3amm, 9T0 3KCTpaKThI
oenomopckoii Styela rustica obmamaroT akTUBHOCTBIO B OTHOIIeHUHM Oaktepwuii Staphylococcus
aureus, Escherichia coli u E. faecalis.

benomopckue opraHu3mMbl MOTYT OBITh HCTOYHHKOM HE TOJBKO HOBBIX, HO H YK€
pasBemaHHBIX, Bce Oojiee u Oonee BocTpeOoBaHHBIX uenoBeuecTBOM BAB. Tak, Hampumep,
JUTOPATIBHBIE BOJOPOCTH — OOTaThIi HCTOYHHK (DYKOKCAaHTHHA, paKOOOpa3HbIe — aCTAKCAaHTHHA,
a msarkuid kopayut Gersemia fruticosa — npocrarnannuHOB. belnomMopckue HIioKoXue, Mpexe
BCEr0 MOPCKHE 3BE3/bl, MOT'YT OKa3aThCSl IIEHHBIM CHIPbEM IS TMOJIYYeHHs] TaHTJIHO3HJIOB, a
I'yOKH — rellapuHOB U T.JI.

B nactosmee Bpemss BAB B benom mMope mosydaroT TOJIBKO U3 OyphIX BoAOpociei. DTo
M3BECTHAs TMPOJYKLIHS ApPXaHTeIbCKOI'O0 BOJOPOCIEBOr0 KOMOMHATa — MAaHUT, aJbI'MHOBAs
KHCJIOTa W albI'MHATBHI, & TaK € psAl, B OCHOBHOM KOCMETHMUYECKUX, IpernapatoB u bAJlos,
ABIISIONIMXCSL  pE3yabTaTOM HErIyOokoW mepepaboTku Bopopocneit. ®upma "DKOC"
pa3paboTana TeXHOJIOTHIO U MPOU3BOACTBO U3 OEITOMOPCKUX MHUIUN THIPOJIN3ATa, TPOIIEAIETO
ucnbitauus B Mucturyre uMm. JI. Ilacrepa. Ilpemapar oOnamaer MMMYHOCTHMYJIUPYIOIIUM H
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MMMYHOMOAYJIUPYIOIIUM, PaAUONPOTEKTOPHBIM M AHTUCTPECCOPHBIM JIEUCTBHUEM, a TaKXKe
MIPOTHUBOBOCHATIUTEIBHON aKTUBHOCTHIO. BhINlycKaicsd MoJ pa3HbIMU HAa3BAHUSIMH, B TOCJIEIHUE
oAbl — IO TOProBoi Mapkou « ToHUMUI».

benoe mope, 6e3ycnoBHO, 061a1aeT OOTaTHIMU OMOJIOTUYECKUMHU PECYPCaMH IS pa3BUTHUS
TaKOH BBICOKOTEXHOJIOTUYHON OTpaciu, kKak noiaydenue bAB. Bmecre ¢ TeM Ha nmyTtu pa3BuUTHSA
9TOTO HAIMPABJICHUS €CTb MHOIO IPEMATCTBUM, M, IIPEXKAE BCEro, COLUAIbHO-DKOHOMUYECKOIO
xapakrepa. Kpome Toro, cieayer orMeTuts, uro B EBponelickoii yactu Poccuu HeT HM OfHOM
OpraHu3anud, KOTopas Obl Ha TOCTOSHHOHW OCHOBE 3aHMMalach IOMCKOM, pa3palOTKOH u
BHeApeHneM BAB u3 Mopckux opraHu3moB. EnuHCTBEHHas B cTpaHe J1ab0OpaTopHsi JaHHOM
HanpaBJeHHOCTH HaxoauTcs Ha JlanbHem Boctoke, B MHcTuTyTe OmMonoruu mops um. A.B.
Kupmynckoro [laneneBoctounoro otaeneHuss PAH. Konewno e, B macmTabax Takoro
rocynapcrsa, kKak Poccus, sroro mano. B uCHONB30BaHUM BBICOKMX TEXHOJIOTUHA IIPH
SKCIUTyaTallil MOPCKHUX OHOJIOTHUECKHX pecypcoB Poccust yxke ceidac OTCTaeT OT MHOTHX
pa3BUTBHIX CcTpaH Mupa. Ecnmu He OyAayT NpeAnpUHATHI COOTBETCTBYIOIIUE — YCHIIHA,
pa3BOpaYMBAIOLINICS BO BceM MuUpe OyM moucka HOBHIX BAB B MOPCKHX OpraHm3Max MOXKeET
YCYT'yOUTh 3Ty CUTYAIIHIO e1lle OOJIbIIIe.

Jluteparypa

Cxunuenko B.C., Bricoukas P.Y., Kpynnosa M.1O., Xanaman B.B. BozneiicTBue 3kckpeTopHO-
CEKPETOPHBIX MPOAYKTOB HEKOTOPHIX OETOMOPCKMX OpraHM3MOB-oOpacTareneil Ha OMOXMMHUYECKHE
nokasaTenu Muaun crenooHoi, Mytilus edulis L. (Mollusca: Bivalvia) // 13s. PAH. Cep. 6uon. 2011. T.
6. C. 670-683.

Xanaman B.B., bensesa I.B., ®nsunnckas JLII. BausiHue sKCKpeTOpHO-CEKPETOPHBIX MPOTYKTOB
HEKOTOPBIX )KUBOTHBIX-00pacTareneil Ha ocenanue u Meramopdo3 muunHok Styela rustica (Ascidiae). //
Buon. mops. 2008a. T. 34. C. 200-204.

Xanaman B.B., Jlesun I1.A., Tanuukas A.Jl. BnusHue 3KCKpETOPHO-CEKPETOPHBIX MPOIYKTOB
HEKOTOPBIX THUAPOOMOHTOB Ha OmccycooOpasoBanue y mumuu Mytilus edulis (Bivalvia: Mytilidae). //
Buon. mops. 20086. T. 34. C. 96-102.

Xanaman B.B., ®nsuunckas JLIL, Jlesun I1.A. BrausHue 3KCKpETOPHO-CEKPETOPHBIX MPOAYKTOB
HEKOTOPBIX KMBOTHBIX-0OpacTareneil Ha ocemanme muunHOK Mytilus edulis L. (Bivalvia: Mollusca). //
3oonorus 6ecniozBoHounbix. 2009. T. 6. C. 65-72.

Xanaman B.B., Kopuarmna H.M., Komennantos A.}O. Bo3xelicTBue BeliecTB, BBIACISIEMBIX BO
BHEIIHIOI Cpely OCOOsSMH CBOEro M 4yxoro BuaoB, Ha smumHok Halichondria panicea Pallas, 1766
(Porifera: Demospongiae). // buon. mopst. 2014. T. 40. C. 38-45.

Althoff K., Schutt C., Steffen R., Batel R., Muller W.E.G. Evidence for a symbiosis between
bacteria of the genus Rhodobacter and the marine sponge Halichondria panicea: harbor also for
putatively toxic bacteria? // Mar. Biol. 1998. Vol. 130. P. 529-536.

Hirata Y, Uemura D. Halichondrins—antitumor polyether macrolides from a marine sponge // Pure
& Appl. Chem. 1986. Vol. 58. P. 701-710.

Khalaman V.V., Lezin P.A. Clumping behavior and byssus production as strategies for substrate
competition in Mytilus edulis // Invert. Biol. 2015. Vol. 134. P. 38-47.

Lippert H., Brinkmeyer R., Mulhaupt T., Iken K. Antimicrobal activity in sub-arctic marine
invertebrates // Polar. Biol. 2003. Vol. 26. P. 591-600.

96



Munro M.H.G., Blunt J.W., Dumdei E.J., Hickford S.J.H., Lill R.E., Li Sh., Battershill Ch.N., Duckworth
A.R. The discovery and development of marine compounds with pharmaceutical potential // J. Biotech.
1999. Vol. 70. P. 15-25.

Pettit G.R., Herald C.L., Boyd M.R., Leet J.E., Dufresne C., Doubek D.L., Schmidt J.M., Cerny
R.L.J., Hooper N.A., Rutzler K.C. Antineoplastic agents. 219. Isolation and structure of the cell growth
inhibitory constituents from the Western Pacific marine sponge Axinella sp. // J. Med. Chem. 1991. Vol.
34. P. 3339-3340.

Pettit G.R., Tan R., Gao F., Williams M.D., Doubek D.L., Boyd M.R., Schmidt J.M., Chapius J-C.,
Hamel E., Bai R., Hooper J.N.A., Tackett L.P. Isolation and structure of halistatin 1 from the Eastern
Indian Ocean marine sponge Phakellia carteri. // J. Org. Chem. 1993. Vol. 58. P. 2538 — 2541.

Schneemann 1., Kajahn I., Ohlendorf B., Zinecker H., Erhard A., Nagel K., Wiese J., Imhoff J.F.

Mayamycin, a cytotoxic polyketide from a Streptomyces strain isolated from the marine
sponge Halichondria panicea // J.Nat. Prod. 2010. Vol. 73. P. 1309-1312.

Unexplored resources of the White Sea:
biologically active substances of marine organisms
Khalaman Vyacheslav, Sukhotin Aleksey
The White Sea Biological Station of the Zoological Institute, RAS, Saint-Petersburg

At present, interest to marine organisms as a source of biologically active substances
(BAS) is growing around the world. Based on these substances food and cosmetic additives, and
new medicines to fight the most dangerous diseases are being produced. Achievements in
finding and using BAS of the White Sea organisms are still insignificant. At the same time, this
high technology trend can favor the development and implementation of high potential of the
region. At the White Sea biostation Zoological Institute RAS successful researches have been
conducted for a number of years aimed at the detection of objects prospective for getting
valuable BAS.

Currently, permanently growing interest to marine organisms as a source of biologically
active substances (BAS) is observed all over the world. Among compounds, which are being
searched in marine creatures most intensely, should be indicated:

» Cytotoxic and cytostatic substances with antitumor activity,
* Antibiotics and immunostimulant,

* Antioxidant and anti-inflammatory substances,

* Antidiabetic medicines,

» Substances, preventing development of neurodegenerative diseases as Alzheimer’s syndrome,

» Adaptogens.
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Algae, sponges, sea squirts, coelenterate as well as fungi and bacteria often become the
most perspective objects for such researches — as a rule, organisms having these or those toxic
features. However this does not mean that other taxonomic groups are not paid attention to by
the researchers. Interesting and valuable BAS are isolated from shellfish, echinoderms and
polyhaete. This activity is reflected by specialized international periodicals such as Marine
Drugs, Natural Products Chemistry & Research, Journal of Natural Products, Natural Product
Communications, etc.

Some countries have developed special research programs. So, from 2007 MabCent is in
operation in Norway, a program of total screening of BAS of Arctic seas’ hydrocole. The history
of elaboration of Halaven medicine can serve as an example of researches of this kind that
resulted in producing a highly efficient medication. As early as in 1986 Japanese researches Y.
Hirata and D. Uemura isolated from the Far Eastern sponge Halichondria okadai a substance
“Halichondrin” (Hirata, Uemura, 1986). Later it was discovered in sponges of other species such
asLyssodendoryx sp., Axinella sp., Phakellia carteri (Pettit et al., 1991, 1993). It turned out that
the given compound is able to inhibit tumor-cell division. Halichondrin was the most efficient in
treatment of breast cancer, and up to date it is the only known compound being of positive effect
at the 4" stage of the disease. A somewhat simplified synthetic analogue of Halichondrin is
Erybulin that at present is produced under the name Halaven. It is worth mentioning, however,
difficulties on the way of this preparation development. It took 15 years to In order to turn
Halichondrin into the medication. First of all, it was caused by insufficient amount of natural
resources to produce Halichondrin. In order to isolate 1 g of pure substance they needed 2500 g
of the sponge. Unfortunately, establishing of efficient cultivation of sponges containing
Halichondrin failed because of some biological features of these species, and the search of new
ways of artificial synthesis of Halichondrin turned out to be long and difficult (Munro et al.,
1999).

This example clearly shows that the success in producing a new medication mainly
depends on biological peculiarities of the organism, in which the valuable BAS has been found.
The volumes of biological raw material necessary for biochemical and pharmacological
investigations, and then also for industrial utilization can be received in a relatively short period
of time only if the species is dominant and easily accessible or its cultivation is possible. The so-
called sessile microbiota, for instance, meets these conditions. Sessile-microbiota is rather a
numerous ecological group of animals and plants. They settle on ships bottoms and other marine
structures; occupy hard natural substrates (rocks, boulders). Some of them such as well known
mussels, oysters, laminaria, are objects of industrial cultivation. There is such sessile microbiota
in the White Sea.

As the testing of living organisms for valuable BAS in them is a very intensive and
costly, it is useful to narrow as much as possible the area of search. The most perspective are
those organisms which are able to chemically influence other animals or plants, in other words
possess some allelopathic or toxic features.

In recent years investigations were carried out at the White Sea biological station, ZIN
RAS, aimed at investigation of allelopathic potential of dominant species of the White Sea
sessile microbiota. It turned out that substances excreted into outside ambient by
sponge Halichondria panicea induced settling of tadpoles, clams and larvae of their own species,
but at the same time block their metamorphosis (Khalaman et al., 2008a, 2009,
2014). Destructive influence of H. panicea, is caused by cytotoxicity of substances produced by
sponge, or by the action similar to that one, which Halichondrins produced from congenial Far
Eastern H. okadai have on tumor cells. However it is still unclarified exactly what compounds
cause cytotoxic action of the White Sea H. panicea.
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At the same time it is known that extracts of sponges H. panicea, procured in the North
Sea, are active against lymphoma cells of mice (Althoff et al., 1998). In 2010 a cytotoxic
substance Mayamycin (Schneemann et al., 2010) was produced and patented from
actinobacteriae of Streptomyces genus isolated from sponge u3 Halichondria panacea, which
was procured also in the North Sea. Investigations of substances isolated by the White Sea H.
Panacea have just only begun, but there are good reasons to suppose that it can become the
source of valuable BAS.

Sponge Halichondria panicea, is not the only species inhabiting the White Sea, which is
considered to be perspective for the search of new BAS. Such is, for instance, sea squirts Styela
rustica. Substances excreted by this animal into the environment cause changes in biochemical
status of mussels’ tissues (Skidchenko et al., 2011); stimulate behavioral activity of these
mollusks, force them to produce more anchoring filaments and change the way of their
anchoring (Khalaman et al., 20086; Khalaman, Lezin, 2015). Antimicrobial activity is observed
in mixed extracts from S. rustica and S. gelatinosa, collected off the coast of Spitsbergen
(Lippert et al., 2003). Preliminary investigations conducted in the Center for Drug Research
(Faculty of Pharmacy, University of Helsinki) showed that extracts of the White Sea Styela
rustica are active against bacteria Staphylococcus aureus, Escherichia coli u E. faecalis. faecalis.

The White Sea organisms can serve as the source for not only new BAS but also for those
that have already been developed and are successfully used. So, for instance, littoral algae is the
rich source of fucoxanthin, Crustacean — of astaxanthin, and sarcophyton Gersemia fruticosa is
rich source of prostaglandins. The White Sea echinoderms, first of all starfish, can become the
valuable raw stuff for producing gangliosides, and sponges — for heparins, etc.

Currently BAS in the White Sea is produced only from brown algae. This is the well-
known production of Arkhangelsk algal company — mannitol, alginic acid and alginates as well
as a number of cosmetic and dietary supplements that are results of simple processing of algae.
“ECOS” company has developed technology and production method of hydrolyzate from the
White Sea mussel, that was checked and approved by the L.Pasteur Institute. The preparation has
immunostimulating and immunomodulatory, anti-inflammatory, radioprotective and antistress
potential. It was produced under different brand names, and in recent years under trade mark
“Tonimid”.

Rich biological resources of the White Sea means that there is a high potential in the region
for development of such a high tech branch as producing BAS. At the same time there are many
obstacles, first of all of social and economic character, on the way of this development. Besides,
it should be mentioned that there is no single organization in the European part of Russia, which
would on the permanent basis be engaged in search, development and introduction of BAS from
marine organisms. The only laboratory in the country with this focus is located in the Far East, in
the A.V.Zhirmunsky Institute of Marine Biology of the Far Eastern branch of RAS. Of course,
this is not enough for such a big country as Russia. Even now Russia is behind many developed
countries in the aspect of using high technologies for exploitation of marine biological resources.
If the relevant efforts are not made, the spreading in the world boom of new BAS search in
marine organisms can aggravate this disadvantage even more.
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CoaepikaHue TsAKeJIbIX METAJIOB B IPUOPEKHOM paiioHe
octpoBa boabmoii ConoBenxuii
Banenmuna I'eopeuesna Yepnosa, nayunotii compyonux, chernova@pinro.ru

Anexcandp Jleonuoosuu Jlesuykuii, unocenep 1 kamezopuu, levitsky@pinro.ru
Cesepnuiti punuan @IBHY «I[THHPO», 2. Apxaneenvck, Poccus

[IpencraBieHsl pe3yabTaThl UCCIEOBAHUMN 110 COACPIKAHUIO TSDKEIBIX METAIUIOB B BOJE U
BOJOPOCIISX, 0TOOpaHHBIX B jeTHUH nepuoa 2014 r. B npubpexxHoM paiioHe ocTpoBa bombimoii
CounoBenxuii.

3arps3HeHHEe MOPCKUX HKOCHCTEM pa3IUYHbIMH KOHTAMUHAHTAMH aHTPONOTEHHOI'O
MIPOUCXOXKCHUS TMPHUBOJUT K CYIIECTBEHHBIM HApYIIECHUSAM (U3UKO-XUMHUECKOTO COCTaBa
NPUPOJHBIX BOJ, OKa3bIBaET OTPULIATEIIHOE BO3ACHCTBHE HA MOPCKHE OPraHU3MbI M MOPCKYIO
cpeny B mneiaom (CasunoBa T.H., 1990). Cpenu OrpoMHOro KOJHUYECTBA TOKCHUKAHTOB
HauOOJIBIIYI0 OMACHOCTb JUIi BOJHOM cCpelbl NPEACTaBISIOT TSDKETble MeTawibl. s Hux
XapakTepHbl JIUTEIbHOE COXpAaHEHHWE M HAKOIUIEHHE B BOJE, JOHHBIX OTJIOXKEHHAX U
THIPOOMOHTAX, pa3iuyHasg OHOJOCTYNHOCTb, BIIMSHHE Ha OHOr€OXMMHUYECKHE IHKIIBI,
nepepacnpeiesicHle Cpe KOMIOHEHTOB TuipodkocucteM u jip. (Ilepero3nrkos M.A.,1999).

B HacTosmieil paboTe NpUBOIATCA pE3yabTaThl UCCIEJOBAHUN MO YPOBHIO 3arps3HEHUS
TsokénbiMu MetaiutamMu  (TM) npubpexkHoit akBatopuu bonbmoro CosoBenKoro ocTposa,
CrnoxuBmasicis Ha Tepputopur CoOJIOBEIIKOTO pailoHa oOTpacieBas CTPYKTypa XO3dKcTBa
NPAaKTUYECKU UCKITIOYAET BO3MOKHOCTh YPE3BbIYAHBIX CUTYAIIM TEXHOTEHHOTO XapaKTepa, TakK
KaKk OTCYTCTBYIOT IOTEHLMAIbHO ONACHBIE IMPOMBILIUIEHHbIE 00bekThl. Ho TemM He MeHee,
npupoaHas cpena o. bombmiolt CoJoBEIKU HCTBITHIBAET aHTPOIOICHHYIO HArpy3Ky 3a CueT
OTPaHUYEHHON JeMOrpapuueckoil €MKOCTH TEPPUTOPHM, PE3KOro YBETHMUEHHUS UYUCIECHHOCTH
HAaceleHUs B JIETHUH MepHoJ, HHU3KOW HKOJOTMYECKOW KyJbTYpPbI, HAKOIUIEHUS OBITOBBIX
OTXOJIOB, CIMBa HEOUMIIEHHBIX OBITOBBIX CTOKOB B OyxTy bmaromomyuus, yBenmuueHus
KOJINYeCTBa aBTOMOOUJIeH, paboThl a3poropTa M AU3EIbHOM AIIEKTPOCTAHLIUH, HCIIOJIB3YIONIEH B
Ka4yeCTBE TOIUIMBA HEPTEPOTYKTHI.

HccnenoBanust nmpoBoauiuck B JieTHUil nepuog 2014 r. Ha cerke craHmmii (cM. puc. 1),
HauuHas oT OyxThl biaromonyuus u 3akaHUMBas CTaHLKEH, ynanéHHoM oT nocenka CosloBeKHiA
~ Ha 5 KM.

OObexTamMM UCCIeI0BaHUM SBUIMCH PoObI BOABI U MPoObI Oypoil Bogopociu ¢ykyca
ny3eipyatoro (Fucus vesiculosus L.). IlpoGsl Boael B oObeme 2 aM3 oTOHMpanmuch C
MOBEPXHOCTHOT'O TOPU30HTA, MPOOBI BOJOPOCIEH MAacCOi S5 KI OTOMPAIUCh B CPEAHEM U HIKHEM
TOPU30HTAX JIMTOpAIH ImyTeM cpe3anus F. vesiculosus ¢ ncnoip3oBaHHEM HOXKEH.

B anammsupyembix mpoOax ompenessuiuch Hambosee TOKCHYHBIE TSKENble METalIbl,
Takue Kak. Melb, IIMHK, KagMmui, cBuHen. Onpezaenenue koHueHTpanuii TM ocymiecTBiIsiioch
METOJIOM aTOMHO-aOCOpOLIMOHHOM crekTpoMeTpuu Ha aHanu3atope «ChekTtp-5-3» 1o
MeToauKaMm, artrectoBanHbIM B coorBeTcTBUM ['OCT 8.563-20009.

[Tpo6b1 BostopoCiell npeBapuTENbHO BBICYIIMBAINCH 0 BO3AYIIHO-CYXOI'O COCTOSIHHS,
3aTeM M3MEJIbYAINCh B CTYNKE U MPOCEHBATIMCH YEPE3 CUTO C PA3MEPOM SUEH 3 MM.

ConepxaHust Menu, IIMHKA, CBHHIA B Mpo0ax BOJBl HCCIEAYeMOIro paiioHa
HE3HAUUTENIbHBl M HAXOAATCS HIDKE TMpenesa OOHapyKeHHs HCIONIb3yeMOH METOIUKH, He
IPEBbIIIAs NPEAEIbHO JOMYCTUMBIX KOHLIEHTPALUH.

Pacnpenenenue kagmMusi B BoJie HOCUT OTHOCUTENIBHO paBHOMEpHBIH xapakrep ot 0,0017
no 0,0026 wmr/mm3, npu cpeanem 3Hauenuu 0,0021 wmr/am3, MakcuManbHbBIH MOKa3aTesb
3aukcupoBaH Ha ctaHuuu Ne 2. HeznauutensHoe 3arpsizHeHue Boa TM nake B Toukax otoopa,
HEMOCPEJICTBEHHO IOJBEPKEHHBIX AHTPOIOI€HHOW HAarpys3ke, CBS3aHO, OYEBHJHO, C
MEJIKOBOIHOCTBIO MPUOPEKHON aKBAaTOPUU, HAIMYUEM MPUIUBHO-OTIMBHBIX U BETPO-BOJHOBBIX
SBJICHUH, CIIOCOOCTBYIOIINX PACCEUBAHUIO 3arPSI3HSIOIINX JIEMEHTOB B BOJIHOM cpejie.
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Bypsie Bogopociu sIBISIOTCS €CTECTBEHHBIMU KOHIIEHTPATOPaMU TOKCUYHBIX 3JIEMEHTOB,
CIOCOOHBIMU HAKaIlJIMBaThb WX B KOJHMYECTBE, 3HAYMTEIBHO MPEBBILIAIOIIEM COJEpIKaHUe
MOCIIEIHUX B MOPCKOHU BOJe. 3HAYMTEIHHOE MOTJIOEHHE METAIJIOB BOJOPOCIIMU 00YCIOBICHO
HAIMYMEM B HUX TOJMCAXapHIOB, Ui KOTOPBIX XapaKTepHbl HMOHOOOMEHHBIE IPOIECCHI.
CnocoOHOCTh  BOAOpPOCIEH aKKyMyJIUpOBAaTh TsDKENbIE METauIbl W3 BOJHOM Cpeabl B
KOHIICHTPALUsX, CYIIECTBEHHO MPEBBIMAIONINX UX YPOBEHB B BOJIE, ITO3BOJISIECT UCIOIB30BaTh UX
B KauyeCTBE MOHMTOPOB IIPU KOJMUYECTBEHHOM OLEHKE 3arpsS3HEHUs] BOIHBIX 3KOCHUCTEM
onacHbiMU ToKkcukanTamu (Kamnkos B.U., 2003).

HawubGonee Bbicokue ypoBHH conepxkanus TM B F. vesiculosus mo wuccienoBaHHOMY
paiiony 3adukcupoBaHbl B Ipo0ax BOJAOpOCiel, 0TOOpaHHBIX HA cTaHIMKU Ne 2, T1ie oKa3aTean
B 3-6 pa3 BhImie cpeaHux. Tak, 3HaueHHe MeIM Ha JaHHOU cTaHumu pocturaeT 8,15 mr/kr, Toraa
KaK B TOYKaX, OTJAJICHHBIX OT HACEJICHHOIO IyHKTA, COJIEPYKAHHE MEIU COCTABIISIET B CPEIHEM
1,30 mr/kr cyxoro Beca.

[To comepkaHHIO LMHKA NpU yJAJIEHUM OT CTaHUUU Ne 2, pacHoJOKEHHOH B paiioHe
noceska B Oyxte brnarononyuus, 10 ctaniuu Ne 3 HaONMr01aeTCsl CHUKCHHE TAaHHOTO MOKa3aTens
B 2 pa3a, B IOCIEAYIOUMX TOYKax oTOopa 3aUKCHpOBaHbI (POHOBBIE YPOBHM COJCpPIKAHHS
IIMHKA, COCTABJISIOIINE B cpeiHeM 3,28 MIV/KT.

Coneprxanue kaaMus B podax BOJOpOCIeil BapbUPOBAIO HE3HAYUTEIBHO U U3MEHSJIOCHh
B npenenax ot 0,29 no 0,50 mr/kr, npu cpeanem nokasarene 0,41 mr/kr.

Copep:xanue cBUHIIA B TIpoOax Bogopociei Ha ctaniu Ne 2 coctasnser 0,56 mr/kr, 410
He3HaunTesnbHO mpeBbimaer ypoBeHb [IJIK mo CanlluH 2.3.2.1078-01 (0,5 mr/kr). Ilpm
yIaJleHUH OT HAcelIEHHOro NyHKTa IOKa3aTelu 10 COJEp)KaHUI CBHMHIA HIKE Ipeena
oOHapyXeHHs NPUMEHSEeMOro METO/a aHalW3a, 3a MCKIYeHHeM cTaHimu Ne 6, rie JaHHbIN
nokasareis cocrasiseT 0,17 mr/kr.

AHanmu3 MOJyYeHHBIX JAHHBIX TOKas3all, YTO XO3SMCTBEHHAas AEATENbHOCTb B TOCENKE
CouoBenikuii moieksia 3a co00il M3MEeHeHHsT MUHEPAIbHOIO COCTaBa BOJOPOCIEH U HE OKa3zaja
CYIIECTBEHHOI'O BJIMSHUS HAa XHMHUIO BOJ MO 3arpsizHeHUt0 TM, 4TO, OYEBHMJHO, CBSI3aHO C
TUJIPOJIOTUYECKUMH YCIOBUSMH paiioHa.

IIpu ynanenun oT mocenka mnokazatenu TM B mpobax BOAsl M BOAOpOCHEH He
npesbimaioT [1JIK 1 cooTBETCTBYIOT pernoHaIbHBIM (POHOBBIM YPOBHSIM.

B nenowm, pacnpenenenne TM B Bojie W BOAOPOCISAX HE YKa3blBAE€T HA HAJIMYME SBHBIX
IPU3HAKOB TEXHOTEHHOI'O XapakTepa, TeHACHIMH K YXYIIIEHUIO COCTOSHUS NMPUOPEKHBIX BOJ
0. bonpmmoit Conosenkuii B 2014 r. He HabmogaeTcs.
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Content of heavy metals in coastal region of Bolshoi Solovetsky islands

Valentina Chernova, chernova@pinro.ru
Aleksander Levitsky, levitsky@pinro.ru

Northern Branch FSBSI «Knipovich Polar Research Institute of Marine Fisheries and
Oceanography», Arkhangelsk, Russian Federation

Results of research on content of heavy metals in water and algae collected during the summer
season of 2014 in the coastal part of the Bolshoy Solovetsky island.

The pollution of marine ecosystems with various contaminants of anthropogenic origin
results in substantial change of physical and chemical composition of natural waters, adversely
affects marine organisms and sea environment in general (Casunosa T.H., 1990). Of the wide
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variety of toxics heavy metals constitute the most serious threat to the water environment. They
are characterised by: permanence and accumulation in the water, in the bottom deposit and in
hydrobionts, different bioaccessibility, impact on biogeochemical cycles, redistribution between
different parts of water ecosystems etc (ITepeBo3ankos M.A.,1999).

This study contains the assessment of heavy metal (HM) pollution level in coastal waters
of the Bolshoy Solovetsky island. The undustrial composition of Solovetsky region virtually
excludes the possibility of technogenic emergencies, since there is no potentially threatening
industrial facilities. However the environment of Bolshoy Solovetsky island is subject to
anthropogenic stress due to limited demographic capacity of the area, drastic population increase
in summer season, low levels of environmental consciousness, accumulation of consumer waste,
discharging sewage into the waters of the Bay of Prosperity (Bukhta Blagopoluchiya), expansion
in the number of cars, activities of the airport and operation of the diesel power station using oil
derivatives as burning material.

The research has been conducted in the summer of 2014 on the grid of stations (see
image 1), ranging from the Bay of Prosperity in the middle of Solovki settlement (Bukhta
Blagopoluchiya) to the station ~ 5 km away from the village.

The research was based on the samples of water and bladder wrack (Fucus vesiculosus L.). The
water samples, of 2 dm?® in volume, were taken from the upper level, the algae samples, of total
weight of 5 kg, were taken from the middle and lower levels of the beach by cutting F.
vesiculosus algae with a knife.

The investigated samples showed different levels of the most toxic heavy metals, such as:
cuprum, zinc, cadmium, lead. The HM concentration was determinated by atomic absorption
spectrometry using the “Spektr-5-3” analyzer, with the application of methods certified in
accordance with governmental standards (GOST 8.563-2009).

The algae samples were dehydrated to an air-dry condition, then ground in mortar and
riddled through a sieve with meshes of 3 mm.

The cuprum, zinc and lead content in the water samples from the area in question are
insignificant and below the detection limit of methodics applied, not reaching the critical
concentration.

The distribution of cadmium in the water is relatively even, varying from 0.0017 to
0.0026 mg/dm?, with an average of 0.0021 mg/dm?®. The maximum value was recorded at the
station 2. The insignificant water pollution by HM, even at the points of sample collection
immediately subject to the anthropogenic stress, is probably connected to the shallowness of
coastal waters, the tidal and the wind and wave conditions which contribute to the dispersion of
pollutants in the water environment.

The brown algae are natural concentrators of toxics which are able to accumulate them in
amounts significantly exceeding their contens in the sea water. The significant absorption of
metals by algae is due to the presence of polysaccharides characterized by ion-exchange
processes. The ability of algae to accumulate heavy metals from water environment in
concentrations substantially exceeding those in the water allows to use them as displays for
quantitive evaluation of water ecosystem pollution by dangerous toxics (Kankos B.H., 2003).

The highest levels of HM content in F. Vesiculosus in the studied area are recorded in
algae samples taken at the station 2 where the rates are 3 to 6 times higher than average. For
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example, the level of cuprum at this station reaches 8.15 mg/kg while at the points which are
more distant from the inhabited area its content is in average 1.30 mg / kg of dry weight.

As for contents of zinc, moving away from the station 2, situated near the village by the
Bay of Prosperity (Bukhta Blagopoluchiya), towards the station 3 this index drops by half, while
at the further collection points we have recorded the background zinc content level, with an
average of 3.28 mg/kg.

The content of cadmium in algae samples varied insignificantly, from 0.29 to 0.50 mg/kg,
with an average of 0.41 mg/kg.

The content of lead in algae samples at the station 2 is 0.56 mg/kg which insignificantly
exceeds the maximum allowable concentration according to Sanitary Rules and Regulations
2.3.2.1078-01 (0.5 mg/kg). Away from the inhabited area the index of lead content is below the
detection limit of methodics applied, except for station 6 where this index is 0.17 mg/kg.

Analysis of the data obtained shows that the economical activities of the Solovetsky
village have led to the mineral composition change in algae and have not significantly affected
the water’s chemistry in terms of HM pollution, which is probably connected to the hydrological
conditions of the region.

Away from the village the HM indices in water and algae samples do not exceed the
critical concentration and correspond to the background level for this region.

In general, the distribution of HM in water and algae indicates neither clear anthropogenic
impact, nor trend towards the deterioration in the condition of coastal waters of the Bolshoy
Solovetsky island in 2014.

Coepexenne yepe3 pa3BUTHE. ITHOIKOJIOTHYECKUH TYPU3M KaK CTHUMYJIMPYOLIHIT

(¢axTop npeodpaxenus yracaoumux reppuropuii beaomopckoro nodepexns

Onvea Anamonvesna Azoouna, 0yagoda2@gmail.com
oupexmop HII «Bo3poocoenue cmapunnvix npomulciog Kemcxoil Borocmu

Konnenmus Ilpoexra passutus teppuropun Kyszemckoro mnocenenus, Kemckoro palioHa,
Pecniyonuka Kapenus «Comnb 3emin»

[Mpoekr pasButus Tteppuropun «Comb 3emmm» (manmee IIpoekT) paspabaTbiBaeTcsi TpH
noanepxkke ['naBpl  Anmunucrpauuu  KeMckoro  paiioHa. Tepputopust  IpOEKTUPOBAHUS
OTIpeIeTIsIeTCs B yTBEP K ICHHBIX IrpaHunax (Cxema rpanui npoekTa - [Ipunoxenue 1).

Crannus Kysema u Tepputopuu, NpHUMBIKAOIIME K Hed (CTapuHHAsS MOMOpPCKas JEPEBHS
[Tonbroma, mocémok crapas Ky3ema) y)ke BTOpOE JACCATHICTHEC HAXOMIATCA B COCTOSHHU
COLMAIBHO-3KOHOMHUYECKOM HEONPEAEIEHHOCTH U HAa CErOAHAIIHAN JE€Hb NMPEACTABIAIOTCA KaK
HENEPCIEKTUBHBIE.
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HecMmoTps Ha TO, 4TO HEKOTOpAst 4aCTh MECTHOT'O HACENICHUs 3aHsATa Ha OOCIY)KMBAaHHH YJacTKa
MarucTpajibHON >kene3Hod noporn MockBa-MypMaHCK, 1O CHX TOpP KIIOUEBOW MpoOiieMoin
JAHHON TEPPUTOPHUM SBJISAETCS OTCYICTBHE YETKOIO IIOHMMAaHUs IIEPCHEKTUB €€ pPa3BUTHI,
CTeMAIN3aliU OTACTbHBIX YIaCTKOB TEPPUTOPUH, IIJIAHOB KAMTAIN3aLUN U OpPEHANPOBAHUS.

[TockonpKy Ha TEPPUTOPHUM MPOEKTAa UMEIOTCS TPU PEKH, 3[1€Ch YPE3BBIUAHO aKTyaJbHA TEMA
padTHHTa, MOMYJIIPHOTO CPEIN KaK POCCHMCKHUX, TAaK U MHOCTPAHHBIX TypucToB. Ho cutyarus
HA CETOJHS TaKOBa, YTO TYPUCTUYECKUE TPYNIbI (POPMHUPYIOTCS XaOTUYHO M, B OOJBIIMHCTBE
cBOEM, He peructpupyrorcs. [lonmoxxeHne ocioxHseTcs eme U TeM, YTO OOJIBIION MPOIEHT B
TPYIIIAX COCTABISIOT JAETH.

B pesynbrare mocne criaBa ¥ IpU BO3HUKHOBEHHM HECTaHIAPTHBIX CUTyalMi (3a1epkka Ha
MapuIpyTe, MOJOMKH, TPAaBMbI) TYPHCTBI BBIHY)KACHBI 110 HECKOJIBKO CYTOK CIIaTh Ha CTaHIUH
BOK3aJa. Bce 3TH CIIOKHOCTH HEraTUBHO BIMSIIOT HA UIMHDK pecityOnuku Kapemmust.

Emeé onna BakHas mpobiemMa — 3TO OTCYTCTBHE COLMAIbHO-KYJIBTYPHOM HH(PacTpyKTypHl,
KOTOpPO€ HE I03BOJISIET BBIACINUTH ATy OOraTyr0 MCTOPUEHW W TPAIULUSAMU TEPPUTOPHUIO CPEIU
Apyrux gocronpumeuarensHocteil ceepa Kapenun. Kak cienctsue, moau 1 OM3HEC MOKUIAIOT
ee, OCTaBJIsAsg 3a CO00H OCIabICHHYIO HAIOTOBYIO 0a3y, U3 CPEICTB KOTOPOM BIIACTU JOJIKHBI
(uHAHCHPOBATH LIKOJIBI U MHOTHE IPYTHe COLUAIbHBIEC TPOrPaMMBI.

B cBm3u ¢ otuM, wnensio KoHumenuuu sBnseTcs (QOpMHpPOBAHHME CHUCTEMBI  B3IUIAJOB
1 000CHOBAaHUH, KOTOpPbIE MO3BOJAT MPHUCTYNUTh K pa3padboTrke IIpoekrta, HampaBIEHHOTO Ha
COLIMANIBHO-KYJIBTYPHYI0O M SKOHOMMYECKYI0 PpEreHEpaluio HCTOPUYECKON TEppUTOpHUH,
co3/laHue OJaroNmpUATHBIX YCIOBHM JUIS Pa3BUTHS MECTHOTO CAMOYIPABJICHUS U JEATEIbHOCTU
XO3AUCTBYIOIIMX  CYOBEKTOB IpPH  KOMIUICKCHOM  YIYYIIEHUH  COIMAJIbHONH  Cpensl,
9KOJIOTMYECKOM CUTYallMM U MECT MPOKUBAHMSIL.

bnaronpusTHble yCIOBUS A Pa3BUTHUS T'PAXKIAHCKOIO OOILIECTBA M JKU3HM HACEIEHMSI — ITO
IIOJIHOLIEHHAsI 3aHATOCTh, BBICOKME M YCTOMYMBBIE JOXOJbI, JOCTYHNHOCTb IIMPOKOTO CIEKTpa
COLIMANIBHBIX YCIyT, KOM(opTHas cpena MpoKuBaHMs, 0€30MaCHOCTh CYIIECTBOBAHUS, BHICOKHE
HKOJIOTUYECKUE CTAaHAAPTHI JKU3HHU, COTPYJHMYECTBO TpaXJaH IO BOIpocaM OOyCTpoiicTBa
’KM3HEHHOTO ITPOCTPaHCTBa, OpraHu3alus 10cyra.

bnaronpusTHbIe YCIOBHS sl ACATEIBHOCTH XO3SHCTBYIOHIIMX CyObekToB (OiaronpusiTHas
NpeANPUHUMATENBCKAS CPe/ia) — ATO KOMIUIEKC IOPUANYESCKUX, HAJTOTOBBIX, OPTaHH3alMOHHBIX U
IPOYMX YCIOBHM, CTUMYJIHPYIOIIUX COXPAaHEHHE U Pa3BUTHE XO3SMCTBEHHOH NESATEIHLHOCTH B
pasnuyHBIX (opMax, CHIDKEHHE €€ CceOEeCTOMMOCTH, TMIOBBIIICHHE KOHKYPEHTHOCTH H
pUOBUTHBHOCTH.

3amauu [Ipoekra

e BBIABICHUEC  YCIOBUH  JUIsl  CO3JaHHs cOAJlaHCHPOBaHHOW  (HEIPOTHBOPEUMBOM)
MHHOBALMOHHOMW Cpe/ibl, 00eCIIeUnBaloel yCTOMYMBOE Pa3BUTHE TEPPUTOPUN

e IMPEUI0KEHHWE HOBOIO BUJCHUS W WJICH, HANPABIEHHBIX HA CO3/aHUE KOHKYPEHTHBIX
MPEUMYIIECTB Ha 0a3e CTAPHHHOTO MOMOPCKOTO MPOMBICIIA — COJICBAPEHUs, KAK OCHOBBI
JUIsL OpEHAUPOBAHUS TEPPUTOPHUH.

e MOWCK 0ajaHCca MHTEPECOB BCEX CYOBEKTOB TEPPUTOPUH YEPE3 COLUAIBLHOE MAPTHEPCTBO
BJacTH, Ou3Heca U o0LecTBa
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e OIpEIeNCHUE OCHOBHBIX ()aKTOPOB (B KOHTEKCTE MPOEKTa) - pa3pabOTaHHBIX MPOTrPaMM,
TEHEPUPYIOLINX CMBICT U HOBBIE CLIEHAPUU Pa3BUTHS

e  BBIJICIICHUE AKTUBOB TEPPUTOPHH (MaTEepUAIBHBIX U HEMATePHAIbHbBIX) U OCHOBAHUM IS
€€ KaluTaJIn3aluu.

e CO3/1aHME MHBECTUIIMOHHOW ITPUBJIEKATEIBLHOCTU TEPPUTOPUN
e MPOJBIKEHHE OpeH/1a TEPPUTOPUH Yepe3 CHEIHUAIbHO OPraHU30BAHHBIE MEPOTIPHUATHUS
e CO3JaHUE HEIPOTHUBOPEUYMBOU BOCCTAHOBUTEIBHON U Pa3BUBAIOLICH IPaJOCTPOUTEIBHON
KOHLEIIUHU JI1 OCHOBHBIX IOCEJIEHHH, a TaKKe NMPOEKTHO-apXUTEKTYPHBIX PEILICHUH,
CIIOCOOCTBYIOIINX COLIMAJILHO-3KOHOMHUYECKOMY " COLIMATIBHO-KYJIbTYPHOMY
IIPOLIBETAHUIO TEPPUTOPHUHU.
Konuenuus Ilpoekra He neranusupyeT BONPOCHI SKOHOMUKH TEPPUTOPUM U CTPOUTEIIbHBIE
aCTIeKThI, HO BBIPAa0AThIBAET MOJXO0AbI U 0OOCHOBAHUS JJISl MX pa3pabOTKH, OTBEYAET Ha BOMPOCHI
0 BO3MOKHOM HcTojb30BaHuu cpeabl. CooctBenHo [Ipoekt "Conp 3emnu" paspabarbiBaercs B
IIEPBYI0 OYEpEeIb KaK YIPaBICHUYECKHM KOMIUIEKCHBI IPOEKT M COCTOUT M3 HECKOJIBKUX
pa3zenoB (MOAMPOEKTOR):
o 3emnenonvzosanue,

o bnazoycmpoiicmeo;

o Dopmuposanue coodbuecmsea <«llomopckue npoMbICALI» KAK HAKmopa ynpagieHus
meppumopueil,

o Penosayus meppumopuu uepes Kyivmypy;
e Mapkemune u 6pendune meppumopuu «Conv 3emau»

KDaTKaH HCTOPHUYICCKAA ClIpaBKa, OCHOBHBIC CTATUCTHYCCKHUE NTAHHBIC

3acenenue u 3actpoiika [Tonsroma Hauanuce B XVI Beke. DT0T (hakT moATBEpKAEH Kymue Ha
3eMJIM, TPHOOPETEHHBIE HOBrOPOACKUM MocanHukoM JImutpuem BacumbeBuueM y XoBpbI
ToiiByToBoii — nouepu Ooratoro sonaps Bacenst Kokyu. I'pamora natuposana 1452 rogom.

ConoBenkuii MOHacCTBIpb Biazen cosneBapHsamu [lonsromsl. Makcumos C.B. B cBoeil kaure «lox
Ha CeBepe» (kpymHeiimeil pabore mo sTHorpaduu manHoro permona B XIX Beke) mucan o0
yCTaHOBKe 00JbIIoro oOeTHoro kpecra B JepeBHe [lonsroma wurymeHom CoJioBEIKOTO
MOHACTBIPS @ununmom (OyymuM MUTPONOIUTOM MOCKOBCKUM u BCes Pycu B
nepuoj ¢ 1566 o 1568 rox). B 19 Beke B [lonbromckmii mpuxon Bxoawsio 15 moMOpCKHX
CEJIEHUH, 371eCb HaxOoJWicd INPUXOACKOW XpaM B uecTh 3HaMeHus IlpecBsitoii boropoauus.
CornacHo mepBoit BceoOmieit nepenucu 1897 rona B [Tonsrome 6put0 149 aBopos, xutenei —
524 myxuuH u 628 xenmuH. Bo Bpemsi crpoutenbcTBa skene3sHoi noporu C-IlerepOypr —
Mypmanck B 1915 rony B [lonbrome pasMerianocs HHKEHEPHOE YIpaBJICHHUE.

[Tocne peBomonnu B TeyeHue nByX JjeT Kemckas ryOepuusi Bxomwia B CeBepHyIo
Pecnybnuky, co3nannyto crpanamMu AHTaHTHL. B TToHbromckyto ry0y 3axoauian KOopaliu cTpaH
AHTaHTBI, a caMa JepeBHS CTajla MECTOM AHcioKanuu oduiepoB. [lanee, yxe B COBETCKHMA
nepuoa B Kyzemckom moceneHu# ObUT pasMelIéH JarmyHKT, BXOIAIINUNA B COCTaB 00bEIMHEHHS
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koHUeHTpaunoHHbIx Jarepeit CJIOH. Ha mecte HaxoxxneHus nareps npeacrasurensmu Llsennn
n OuuisgHIMM ycTraHoBiIeH naMsaTHell kpecT. Jlo pacnmaga CCCP na Tepputopuun IloHbromsi
HaXOAWJICS PHIOOJTOBEIIKUI KOJIX03 — MIJUTHOHED.

HopmaTuBHO-IpaBoBOE obecneuecHue IIpoekra

st apdexruBHoi peanmzanun Konnenuuu [Ipoekra He06X01MMO €ro npaBoBoe odecreueHue B
YacTU pa3pabOTKH M MPHUHATHUS COOTBETCTBYIOIIMX HOPMATHBHBIX NPABOBBIX AKTOB, KOTOpHIE
JOJKHBI 00€CTIeYMBAaTh:

e IpHJaHHE PAaHOHY MPABOBOTO CTaTyca MCTOPHKO-KYJIbTYPHOH TEPPUTOPUU C OCOOBIM
IIPaBOBBIM PEKUMOM COZEPKAHUS U UCIIOJIb30BAHNUS.

e pa3paboTka 30H OXpaHbl HamboJiee BaXKHBIX HCTOPUKO-KYJIBTYPHBIX OOBEKTOB, C
MOCIEAYIOIUM  TPUHATHEM COOTBETCTBYIOIIMX IOCTAHOBJICHHH IPAaBUTEIbCTBOM
pecnyonuku Kapemnmst.

e  BBbISBJICHHUE, 00CIIEIOBAaHUE M BKIIOUEHUE B €IUHBIN TOCYJapCTBEHHBIH peecTp 0OBEKTOB
KyJbTYpHOTO HAaClleUs. LEJIOCTHBIX (parMeHTOB, KOMIUIEKCOB M  aHcamoOnei
HUCTOPUYECKON 3aCTPOMKH, KaK MAMIATHUKOB U JOCTOIIPUMEYATEIIBHBIX MECT.

e pa3paboTKa U MPUHATHE HOPMATHBHOTO MPABOBOTO akTa « O mopsake MpeaoCTaBICHUSI
36MEIbHBIX YYacTKOB HAa TEPPUTOPUM HCTOPUKO-KYJIbTYPHBIX TEPPUTOPUI TOJ

PEKOHCTPYKIUIO, PECTaBPALIMIO0 1 HOBOE CTPOUTEIBCTBOY.

DOyHKIMOHATEHEIE 30HBI TEPPUTOPUN M TOUKH NPUTSHKSHUS TEPPUTOPHHU

@OyYHKIMOHATIBHOE 30HUPOBAHUE TEPPUTOPUN OCHOBBIBAETCS Ha CJIEIYIOIUX IPUHIUIIAX

e BO3pOXJIEHHUE CTApbIX (QYHKIIHIA;

e OpraHUYHOE BKJIIOUYCHHE HOBBIX (DYHKLUI B CTApbIii KOHTEKCT;

e yCIOXHEHHE (DYyHKIHUH,;

e  ONTHUMU3ALUS TPAHCIIOPTHON (PYHKIUH;
Konnenuust Ilpoekta mnpeamosiaraer Hapsgy € HCTOPUYECKMM M TPaJUIIMOHHBIM 00pa3oM
TEPPUTOPUN HAIOJHUTH €€ HOBBIM COJEp)KaHMEM M HOBBIMH oOOpazamu. B 3ToMm cmbicie
IIPEJUIaraeTcsl Co3/1aTh Ha TEPPUTOPUH CIIEAYIOIINE KIACTEPHI:

e KpEaTUBHBIN KJIACC;

e JHM3alH,

e HHHOBAIIMOHHO-OOIIECTBEHHBIN;

e KyJbTypa M UCKYCCTBO;

e TOCTCHPHUUMCTBO U KIMCHTOOPUCHTUPOBAHHOCTS,

e MECTHBIE TOBapHI,
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e  CIOPT.

CoOTBeTCTBYIOIIMMHU (PYHKIIMOHATBHBIMU 30HAMH JUJISI ATUX KJIacTepOB OYyIyT: OOIIECCTBEHHBIN
neHTp Ha craniun Kysema, ¢ectuBanbHas 30Ha, My3eiHas 30Ha Ha octpoBe Jlyna Cennyxa,
IeHIexo/1Has 30Ha, IApKOBOYHAs 30HA, PECTOPAaHHAs 30HA, TOCTUHUYHAS 30HA, CIOPTUBHAsS 30HA
(BETIOCHIICHBIC JOPOXKKH, JTBIKHBIE TPACCHI U T.11.).

MapkeTuHr

IIpoeKT noykeH NpesyCMOTPETh CIEAYIOIIME HAIPaBICHUS JAEATEIbHOCTH IO MapKETHHTY
TEPPUTOPUHU:

e co3maHue (ecTHBAIBHBIX MPOCTPAHCTB C IICJBIO MPEBPAIICHUS TEPPUTOPUU B
KyJbTYpHO-10CyroBoe mecto (¢ectuBaip bemoro mops — «Bella-mope», ¢ectuans
Bapenbss — «3amMopoiiika», Che3KUe SpMapKkd, (ECTUBAIM MO CTPUT-apTy U MOPCKOM
Mo3auke (Co3faHue KapTHH U3 MPUOPEKHBIX kKaMmHel). OnpaBaanHo Havath ¢ Ky3emsl, a
MEXIyHAPOAHbII (ecTruBaNb poBecTd B Kemu u T. 1.

e OpraHu3anus TOCTUHHUI] ¥ XOCTEJIOB ISl pa3MEIleHUs] IPUBJICYCHHBIX TYPUCTOB U TOCTEH
(KpyTJIOTOIMYHO).

e TMOJTrOTOBKA U IMyOJMKAIUS MECTHBIX HCTOPUYECKUX XPOHUK 10 APXUBHBIM HCTOYHHUKAM,
BOCIIOMHHAHUSM CTAphIX TIOMOPOB, CO3JaHUE JIETEHAAPHBIX MCTOPUH C IENBIO
BOCITUTAHMS JTFOOBH K MaJoOl pOJMHE Y MOJPACTAIONIETO MOKOJIeHUs. B KadecTBe neBu3a
JAHHOTO HAIpaBJICHHs TpeJyiaracTcsi BBIOpaTh. «3HAelIb — JIOOWING; TIOOHWINL —
Oepexemib!» DToT meBH3 Obul ampoOHMpOBaH B XOJ€ COIMAIBHOTO WHHOBAIIMOHHOTO
MPOEKTa, TPOBOAMMOTO MOJOA&KHBIMU oObeauHeHussMu Huxaero Hoeroponma, u
aKTyaJieH JJIsl BceX peruoHax Poccwuwn.

e ¢ yyeroM ocoOeHHocTel maHmmadra (monorue MOABE3NbI K MOPIO, PaBHUHHAS
MCCTHOCTB) nosramnHasgs IOATrOTOBKAa TCPPUTOPUH [JId CO3OAaHUA 30HBI OTJAbIXa U
peabuMTalii TYPHCTOB ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMM M TIpeBpailecHue ¢€ B
NeCXOJHYHO 30HY JId 6eCHpeHHTCTBeHHOI‘O OCMOTpa I[OCTOHpPIMC‘-IaTCJ’H:HOCTeﬁ,
MPOBE/ICHUE MAAAUIET0 paQTUHTA U T. 1.

e TIOATAITHOE MPHBEACHUE B MOPSIOK BCel MHDPACTPYKTYPBI TEPPUTOPUH (IOPOTH, CBS3b,
YCTOWYHMBOE AIIEKTPOCHAOKEHUE).

e co3naHue npuyana Ha octpose Jlyna CeHHyxa

e IEPBOOYEPETHOE MPOBEACHUE PAOOT MO OUUCTKE oOepexbs 3a nepeBHer [lonproma, Ha

CTapUHHOHN TOHE (NPUCTAaHHU), OT MYyCOpa, JUKBHIALUS HECAaHKIIMOHHMPOBAHHBIX CBAJIOK,
671aroycTpoicTBO TEPPUTOPHUHU.

e pEIICHHE  BOMNpOCAa  OpPraHW3aldU  TPAHCIOPTHOTO  COOOUICHWS,  y4YHUTHIBas
000COOJICHHOCTh W OTOPBAaHHOCTH TEPPUTOPUU OT AJMHUHHUCTPATHBHOTO LeHTpa (.
Kewms).

e OpraHusanus psAa IEPBOOYEPEIHBIX U JOJIOCPOYHBIX MEPONPUSATUNA B KYyJIBTYPHO-
J0CcyroBoi cepe.
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e CO3/aHUE KOOPJMHALMOHHOTO COBETA IO B3aMMOJCHCTBUIO C MECTHBIMU COOOIIECTBAMHU
keMckoro paiiona (Myseir «Ilomopbe», MacTepckas JIOCKYTHOTO IIMThs «Jlemoumxa»,
JETCKHI BOJIOHTEPCKUit Kiyo «[Iperpana»), 00beAMHEHHBIMU OOIIMMH LEISIMH, KOTOPBIC
JOJDKHBI ~ 00€CHeunTh  BCECTOPOHHIOI  MOAJEpkKYy  Mmepompusituii  [Ipoekra.
B3aumoneiicTBHIO ¢ MECTHBIMU COOOIIIECTBAMU HEOOXOIMMO YIEIUTh 0C000€ BHUMAaHUE
U BBICIHTH HUX B CIEIHaIbHOE HampaBieHue. OpraHu30BaTh CUCTEMY OOYYarOIIUX
CEMHUHAPOB JUIsl TIPEJICTABUTEIICH LeNeBbIX Tpynn (OTCyTcTBHE moaaepkku Ilpoekra co
CTOPOHBI IIENIEBBIX TPYII OyAeT o3Hauath npoBai [Ipoekra).

e OpraHM3anys HOBOH MOJEIH yIpaBJIeHUs TEPPUTOPHEH, coueTaromleil B cebe HHTEPECH U
BO3MO’KHOCTH BJIAacTH, OM3HECA U HACENCHHUsI, IPEICTABICHHOTO Pa3INYHBIMU LIEIEBBIMH
IpyNIaMy;

e OCHAICHUE TEPPUTOPUU COBPEMEHHBIMH CPEICTBAMM CBSI3M U HH(POPMALHOHHBIMU
KaHaJIaM¥, MO3BOJISIOMIMMH MTHOBEHHO MOJIYYUTh JIOOYIO, B TOM YUCIIE HCTOPUYECKYIO,
uHpOpMAIMIO X03sieBaMU U rocTsMu. HeoOxoaumo HCmosib30BaTh HWH(OPMAIIMOHHBIE
TEXHOJIOTUH JIJIsI TOBBIIICHUS TIPUBJIEKATEIHbHOCTH TEPPUTOPHH,

e pa3paboTKa HOBBIX TYPHUCTCKMX MapLIPYTOB M CO3JaHHWE MECTHOTO HMH(OpPMAIOHHO-
TYPUCTHYECKOI'O LIEHTPA.

KOHKVDGHTHBIC OPpEUMYIICCTBA TCPPUTOPHUHA.

Peanuzanus mnpoekra «Conp 3emMian» JO0JDKHA C€O3[4aThb KOHKYPEHTHBIE IPEUMYILECTBA
TEPPUTOPUH, KOTOpas B Oyaymiem OyJeT BBITOJHO OTIMYAThCS OT JIpYrux paiioHoB Cesepa
Kapenun KOMIUIEKCHOCTBIO IOAXOJA B  YIOPaBICHWM, OpraHu3allud U COAEpKaHHH,
pasHoOoOpa3ueM BHJIOB JI0CYTa M CHOCOOOB BOBJICUYEHHOCTH IIENIEBBIX IPYII B OOIIECTBEHHO-
KYJIBTYPHYIO HU3Hb.

Kutenu paiiona mnomydar HOBbIE pabGounme Mmecta. ['OCTM W TypUCTBHI moJyyaT OoJibliIe
BO3MOKHOCTEHN AJI1 UHTCPCCHOTO IMPOBCACHHA OTAbIXA. HpI/ITﬂFaTeHBHBIMI/I JJISL rocTe u
MECTHBIX JKHUTEJIEH CTaHYT TOCTUHHIBI M TOCTCBLIC O0Ma, (beCTHBaJIBHBIe u My3eI>iHI:Ie
nporpamMmbl. bByner obecriedeHa JOCTYIMHOCT, M Pa3HOOOpaswe CHocoOO0B  MONyYCHHS
uHpopMalMu O JocTonmpuMedarenbHOCcTIX Kysemckoro mocenenus u Kemckoro paiiona B
IECJIIOM. OTKpBITI/IG peCTOpaHa u Ka(be C ICHAMHU Pa3JIMYHOTIO YPOBHA ITO3BOJIAT 3HAUYUTCIILHO
IIOAHATH Kade€CTBO 06H_IGCTBCHHOFO IIHUTAaHUA HACCIICHUA. I/IHBCCTOpLI JOJDKHBI TTOJYYHUTb
60JII>IHyIO oTAadyy OT 6H3Heca BCJICACTBUC YBCIHWYCHUSA JIIOACKHUX ITOTOKOB, a TAKKC 3a cuéT
NPE0CTaBICHUS TYPUCTaM, €KEr0THO MOCEIIAOIINM TEPPUTOPHUIO, PA3ITUIHOTO POJIA YCIYT.

CxeMa u cucTeMa YIIPaBJICHUS TEPPUTOPHEH.

KoHnuenuuei npeanaraercs co3gaHue CHEUAIBHON CUCTEMBI yIpaBiieHus Tepputopueid. Hioke
IIPEICTABIICH MPOEKT CXEMBI YIIPABJICHHUS.

Cxema ynpaBiieHus1 TEppUTOpUEN U TpoeKToM «Coib 3eMu»
e 1. IIpsimoe ympaBieHue 00bEKTOM
e 2. Koopauuarus, B3auMoIeiCTBHE U KOHTPOJIb
JlaHHas cxeMa MOXeT ObITh JONOJHEHA B 3aBUCUMOCTH OT TOTO, OyJeT JIU MPUHSITO pelieHHe O

noxnepxxke IIpoekra [I'yOepnatopom pecnyOnuku Kapenuun. [lnsg storo umemnecoodpasHo
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IIPEUIOKUTh CO3/1aHUE BIACTHOM CTPYKTYpbl M PpAHOHHOIO YYPEXKACHMS, C BBIJIEICHUEM
LIEJIEBBIX CPEACTB M3 00JacTHOTO Oro/pKeTa. B mepByro odepens 3TO COXpaHEHHE KYJIbTYpHOTO
HacJIeIUs, COBEPILIEHCTBOBAHUE 3€MEJIbHBIX OTHOIIEHUMN, UCIIOJIb30BAHUE PECYPCOB UCTOPUHU U
KYJIBTYpBI.

ITockonbky Cucrema u cxema yrnpasiieHHs Tepputopueid u [IpoekToM sABIsSETCS] MHHOBALIMOHHOM
M JOCTaTOYHO  pa3BETBIEHHOW, TMpU €€ BHEIPEHWH HEU30e)KHO  BO3HUKHOBEHHE
(byHKIIMOHATIBHBIX TpoTUBOpeurid. Ilpeanaraemplii BEIXOA - MOITANHAs pean3alus MPOEKTa -
MIO3BOJIAET pa3pelllaTb 3TU IIPOTUBOPEYMs IIPU COXPAHCHUHM HALEICHHOCTU HA KOHECYHBIN
pe3ynbTaT, KOJIMYECTBEHHOU U3MEPUMOCTH U KIMEHTOOPUEHTUPOBAHHOCTH.

BriepBrle Ha JaHHOW TEPPUTOPUM MPEACTABISACTCS BO3MOXKHBIM pa3paboTaTh CTaHIApPTHI
KayecTBa M NPUMEHUTh Ha TNPAKTUKE CHUCTEeMY MEHEKMEHTAa KauyecTBa B YIPaBJICHUHU
MYHUIIUNATBHBIM OOpa3oBanueM. C 3TOH I1enpl0 HEOOXOAMMO OPraHMu30BaTh IOCTOSHHO
JENCTBYIOLIYIO IporpamMmy oOyueHus pa3paboTaHHBIM CTaHJapTaM u
KIIMEHTOOPHUEHTUPOBAHHOCTH [UI TPEJACTaBUTENECH MYHUIUMNAIBHBIX OpPraHoB u Ou3Hec-
cooO11ecTBa M IPyrux 3aMHTEPECOBAHHBIX LIEJIEBBIX TPYIII.

TexHUKO-9KOHOMHYESCKHE ITapaMeTphl MPOSKTa.

OnHuM U3 rIaBHBIX MOKa3aTeseil peanusanuu KoHuenuuu npoekTa J0JHKHO CTaTh MOSBICHUE HA
TEPPUTOPUU HE MEHEE S HOBBIX BUJOB JICSITEIBHOCTH.

Oranbl peanuzaimu Kornenmu [Ipoekra

Hcxonst w3 cTpyKTypsl U OCHOBHBIX moiokeHuit Konnenmuu Ilpoekra pasButus u oOImien
oprarmu3aiuu Teppuropun «Coiib 3eMIIn» 1eaecoo0pa3HO BBIACIUTH TPU dTAlA PealIU3alluH:

Ilepeswiit sman
e Pa3paboTka HOpMAaTUBHO-IIPABOBOM 0a3bl yIPaBICHHS TEPPUTOPHEN C LIETBIO BHIICICHUS
TEPPUTOPUATHHON eAMHUIIBI ¢ 0CcoObiM crTaTycoM; llocranoBnenus IIpaBuTenncTBa
pecniyomuku Kapemus n Angmunuctpanuu Kemckoro paiioHa O HajloroBOM pexXuMe U
nporpamMmax (pMHaHCHUPOBAHUS TEPPUTOPHH;
o Co3gaHue OpraHoOB yIpaBIEHUS TEPPUTOPHH;

o IloaroroBka 3afaHus Ha MPOEKTHPOBaHUeE 10 pasnenaM [Ipoekra.

e Bmsyanuzamus Konuenuuu: wMactep-iilaH Ha oOcHoBe ['‘eHIUlaHa TeppuUTOpUH C
PacCroNI0KeHUEM OCHOBHBIX O0OBEKTOB COIMABHO-KYIBTYPHOTO 3aTIOJTHEHUSI.

o [Inan mo3TanHOro 0CBOEHUs TEPPUTOPUH;

o ®opmupoBaHue TpeOOBAHUN K COJEPKAHUIO CYIIECTBYIOIIETO HMMYLIECTBEHHOTO
KOMILJIEKCA,

e IlocranoBka COOTBCTCTBYIOIIUX 3aaa4d ICpeH MNpCACTABUTCIISIMU ousHeca u OCICBBIX
rpyiunn, n3y4CHHUeC uxX HHTCPCCOB, UCCIICAOBAHHNC HpO6H€MHOFO T10JI4.
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Bmopoii soman

e OpranuszanuonHas paboTa o NPUBEACHUIO B TIOPSIOK UMYIIIECTBEHHOTO KOMIUIEKCA,
e OTuncTKa TEPPUTOPUH OT MyCOpPa U HECAHKIIMOHUPOBAHHBIX CBAJIOK;

o @opMHpOBaHUE NIPOrPaMM PEMOHTA UHIKEHEPHBIX KOMMYHUKAIUH;

e PazpaboTtka paznenos [IpoekTa u mo3ranHoe BHEIPEHHUE €TI0 MOJIOKEHUH;

e OmnpeneneHne HUCTOYHUKOB  (MHAHCHPOBAHUS  TEPBOOYECPEAHBIX  MEPONPHUITHIA,
(dbopMupoBaHHEe IPEIOKEHHUH 10 UX (HUHAHCHPOBAHUIO.

Tpemuti sman

e PaGora mo COBCPUHICHCTBOBAHUIO HMYIICCTBCHHOI'O KOMILJIICKCA, IO NPUBCIACHHUIO CI'0 B
HOPMAaTUBHOC COCTOSTHUE,

e Opranuzanus paboThl MO TMOBBIIICHUIO NPUBIEKATEIBHOCTH TEPPUTOPUU CPENCTBAMHU
KYJIbTYpbI U UCKYCCTBA.

Preservation through Development: Ethno-Ecological Tourism as a Driver for the
Transformation of the Declining Territories of the White Sea Coast

Yagodina Olga, Director of the NPO ““Revival of Traditional Handicrafts in Kemskaya Volost”
oyagoda2@gmail.com

Concept of the project “The Salt of the Earth” aimed at development of Kuzema Settlement
(Kem District, Republic of Karelia)

“The Salt of the Earth” Project (hereinafter Project) has been developed under the support of
the Head of the Kem District Administration.Project territory is agreed upon and shown in
Attachmentl.

Kuzema Station and territories adjoining to it (ancient Pomor village Pongoma, Settlement
Staraya Kuzema) have suffered social and economic degradation for almost twenty years and as
of today are considered as economically unviable.

Despite the fact that a certain part of local population is employed by state-owned railroad
company (Moscow-Murmansk section), up to now the key problem has been lack of
development perspectives, economical zoning, capitalization and branding plans.

As there are three rivers suitable for rafting on the Project territory, it has become rather popular
destination for Russian and international whitewater adventure tourists. But the lack of social
and tourism infrastructure aggravates any problems that can happen during the trip (including
any accidents with children that present in most groups), which adversely affects the image of
Karelia.
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One more problem is that the lack of social and cultural infrastructure doesn’t allow to
emphasize special attractions of this territory (which has distinguishable historical and cultural
heritage) among other sightseeing areas of the north of Karelia. It leads to drain of people and
businesses that further weaken the tax base, meaning less resources for maintaining local schools
and many other social programs.

In this connection, the aim of the Concept is the formation of the approach which will allow to
develop the Project aimed at social, cultural and economic regeneration of the territory, creation
of favorable conditions for the development of self-government and local business along with
integral improvement of social environment, environmental and residential situation.

Favorable conditions for economic and civil development imply adequate employment,
sufficient and sustainable salaries, accessibility of a wide specter of social services, comfortable
residential environment, safety and environmental security, common participation in social
projects, organization of leisure time.

Favorable conditions for activities of commercial entities (favorable business environment) mean
a complex of juridical, tax, organizational and other conditions stimulating preservation and
development of economic activity of different forms, decrease of the cost value and increase of
competitiveness and profitability.

Project Objectives

o ascertainment of conditions for the development of the balance (noncontradictory)
innovative environment, providing sustainable development of the territory

e provision of the new view and ideas aimed at the development of the competitive
privileges based on the ancient Pomor handicraft industry —salt production as the
foundation for the territory branding

o determination of ways for the interest balance of all the subjects of the territory through
social partnership of the authority, business and society

e defining of the main drivers (within the Project context) as executive programs
generating the purport and new development scenarios

o allocation of assets of the territory (tangible and intangible assets) and foundations for its
capitalization

e creation of investment attractiveness of the territory
o promotion of the territorial brand through the specially organized events
o development of the noncontradictory recovery and developing of the town planning
concept for the main settlements, and design and architectural decisions contributing to
the social-economic and social-cultural prosperity of the territory
The Project concept doesn’t give details for the economic issues of the territory and construction
aspects, but elaborates approaches and grounds for their development, answers questions about

possible environment use. Actually the “ Salt of the Earth” Project has been developed first of all
as a managerial umbrella project and consist of several subprojects:
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e “Land utilization”;
e “Municipal improvements”;

o “Formation of society “Pomor Handicraft Industries” as the territory management
factor”;

o Territory renovation through culture”;

o “Marketing and branding of the “Salt of the Earth” territory

Brief historical information, main data about the territory.

History of Pongoma settlement started in 16" century, and the earliest mention of the place is
found in the bill of sale of land purchased by the Novgorod posadnik (governor of the medieval
Russian city-state) Dmitry Vasilievich from Khovra Toyvutova, daughter of the rich Laplander
Vasel Kokuy. The Charter was dated 1452.

The Solovetsky Monastery possessed salterns of Pongoma. S.V. Maksimov wrote in his book
“Year in the North” (the largest ethnographic work in the region in the 19" century) about
installing of the big votive cross in Pongoma village by hegumen of the Solovetsky Monastery
Fillip( future Mitropolite of Moscow and all Russia from 1566 up to 1568). In the 19" century
the Pongoma parish included 15 Pomor settlements. The parish church in honor of Ever-virgin
Mary was located in the village. According to the first general census of 1897 there were 149
households, citizens - 524 men and 628 women. During construction of the railway Saint
Petersburg — Murmansk in 1915 the engineer department was located in the village.

After the revolution for two years Kemskaya guberniya (province) has been part of the Northern
Republic formed by the Triple Entente (the Allies). Ships of the Entente countries entered into
Pongoma Bay, and the village became a base for the officers. Further, in the Soviet period there
was a camp in Kuzema settlement, which was a part of the concentration camp complex SLON
(Solovetsky special designation camp). A high cross has been installed by the representatives of
Sweden and Finland at the place of that camp. Before the break-up of the Soviet Union there was
a fishery collective farm-millionaire on the territory of Pongoma.

Requlatory support of the Project

For the efficient implementation of the developed Project Concept, it needs a legal coverage in
sphere of development and adoption of relevant regulatory legal acts, which should include:

e provision to the region a status of historical-cultural territory with a special legal regime
of its maintenance and utilization.

o development of protective zones for the most important historical and cultural heritage
sites, with further adoption of relevant enactments by the Government of the Republic of
Karelia.

e detecting, examining and including into the unified state register of objects of cultural

heritage of coherent fragments, complexes and ensembles of historical development as
monuments of tourist attractions.
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development and adoption of the regulatory legal act “On procedure of granting land
plots on the territory of historical-cultural territories for reconstruction, refurbishment and
new construction”.

Functional zones of the territory and points of attraction of the territory

Functional zoning of the territory is based on the following principles:

renewal of old functions;
seamless introduction of new functions into the old context;
complicating of functions;

optimization of transport functions.

The Project Concept assumes to add new content and new images to the traditional image of the
territory. In this respect the following clusters are to be developed on the territory:

creative class;

design;

innovative-social;

culture and art;

hospitality and client-oriented approach;
local products;

sport.

The relevant functional zones for these clusters are to be: social center on Kuzema Station,
festival zone, museum zone on island Luda Sennukha, pedestrian zone, parking zone, restaurant
zone, hotel zone, sports zone (bike paths, skiing run, etc.).

Marketing

The Project should provide for the following areas of activity in the territory marketing:

organization of festival areas aimed at the transformation of the territory into cultural-
leisure place (festival of the White Sea — “Bella-more”, Jam festival — “Zamoroshka”,
fairs, festivals in street-art and sea mosaic (creation of pictures from coastal stones). It is
reasonable to start from Kuzema, and to hold an international festival in Kem, etc.

organization of hotels, hostels for accommodation of involved tourists and guests (year
round).

Publishing of historical chronicles of the site based on archive sources, memories of old
Pomors; creation of legendary stories aimed at the upbringing of love to the small
motherland in younger generation. The suggested motto of this trend is “to know means
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to love, to love means to protect!” This motto was approved during the social innovative
project held by youth association of Nizhny Novgorod, and is applicable to all regions of
Russia.

stage-by-stage preparation of the territory for development of the recreation zone and
rehabilitation of tourists with limited mobility, and its transformation for unimpeded
sightseeing, easy rafting, etc., taking into consideration the character of the landscape
(easy entrance to the sea, flat country).

gradual putting of the whole infrastructure in order (roads, communication, stable power
supply).
construction of a berth on island Luda Sennukha

the top-priority measures for cleaning of the coastal line behind Pongoma village, on the
ancient fishing ground (pier) from rubbish and unauthorized dump, improvement of the
territory.

solution of an issue of transport communication taking into consideration isolation and
detachment of the territory from the administrative center (town of Kem).

organization of a number of the top-priority and long-term measures in the cultural and
recreational sphere.

initiation of the coordinative council for interaction with local communities of Kemsky
region (Museum “Pomorie”, Studio of patchwork “Lepochikha”, Children’s volunteer
club “Pregrada”), united by common goals, which should ensure comprehensive support
of the Project measures. Interaction with local communities should be paid special
attention and singled out them into the specific trend. To organize the system of training
workshops for representatives of target groups (the lack of support for the Project from
the target groups will mean failure of the Project).

organization of a new model of the territory management that combines interests and
possibilities of the authority, business and population represented by different target
groups;

equipping of the territory with modern means of communication and informational
channels allowing immediately to get any information, including historical information
for “hosts” and *“guests”. Informational technologies should serve the goal of improving
attractiveness of the territory;

development of new tourist routes and establishment of the local information-tourist
center.

Competitive privileges of the territory

Implementation of the “The Salt of the Earth” Project should create competitive privileges for
the territory, which in future will advantageously differ from other regions of the North of
Karelia by complexity of approach in management, organization and maintenance, by diversity
of ways of leisure and manners of involvement of target groups in social-cultural life.

115



Citizens of the region will receive new workplaces. Guests and tourists will receive more
possibilities for interesting recreation. Hotels and guest homes, festival and museum programs
will become very attractive to guests and local citizens. Accessibility and diversity of methods of
getting information about attractions of Kuzemskoye settlement and Kemsky region as a whole
will be provided. Opening of a restaurant and café with prices of different levels will allow to
significantly raise the quality of public catering. Investors should receive big returns from
business through servicing growing people flows as well as through provision of different kinds
of services to tourists annually visiting the territory.

Scheme and system of the territory management

The Concept suggests the development of a special system of the territory management. Below
there is the draft scheme of management.

The scheme of the territory and the “The Salt of the Earth” Project management
o 1. Direct management of the object
e 2. Coordination, interaction and control

The given scheme can be supplemented depending on whether Governor of the Republic of
Karelia decide to support the Project. For this, it is reasonable to propose establishment of the
power structure and regional institution allocating regional funds to it to achieve goals.

As the System and scheme of the territory and Project management carries innovative integral
part and deems to be quite widespread, with its introduction the functional contradictions are
inevitable. In this relation the gradual implementation of the Project and its management is
supposed as an instrument for conflict resolution, focus on the end result, its quantitative
measurability and client-oriented approach.

It seems to be possible to elaborate the quality standards and put into practice the quality
management system in the municipal education administration. With this purpose it is necessary
to organize the permanent program of teaching the developed standards and client-oriented
approach to the representatives of municipal bodies and business communities, and other
concerned target groups.

Technical and economic parameters of the Project

One of the main indices of the Project Concept implementation should become the introduction
of not less than 5 new kinds of activity on the territory.

Stages of the Project Concept implementation

Proceeding from the structure and main provisions of the Project Concept of the territory
development and general organization of the “The Salt of the Earth” territory it is reasonable to
figure out three stages of its implementation:

First stage

e Development of regulatory legal basis for the territory management aimed at the
separation of a territory unit with special status; Decree of the Government of the
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Republic of Karelia and Administration of Kem region about tax regime and programs of
the territory funding;

o Organization of the territory managerial bodies;
« Preparation of tasks for projecting according to sections of the Project;

e Visualization of the Concept: the master-plan based on the General Work Plan of the
territory with locations of the main objects of the social-cultural rate.

e Plan of stage-by-stage reclamation of the territory;
o Development of requirements to the content of existing property complex;

e Setting of the relevant tasks to the representatives of business and target groups,
analyzing of their interests, and research of the problem range.

Second stage
o Organizational work for the property complex arrangement;

Cleaning of the territory from waste and unauthorized dumping grounds;

Formation of programs for repairs of engineering services;

Development of the Project sections and phase-by-phase implementation of its clauses;

Identification of funding sources for first-priority measures, formation of proposals for
their financing.

Third stage
o Work for improvement of the property complex, forb regulatory arrangement;

o Organization of work for upgrading the territory’s attractiveness with the help of culture
and art.
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Cnucox y4acTHUKOB KOH(pepeHIun

Anexcanopog I'ennaduii, sxcriept KombCKoro 1eHTpa OXpaHbl JUKOH MPUPOJIBL.
helmial@gmail.com (ctp.3)

Anexcanoposa Jlroomuna, coTpymHuk Konbckoro neHTpa oXpaHsl JUKOH MPUPOIbI.
kandtic@gmail.com

Ambcoopg Henc, mapextop donna Lighthouse Foundation. http://www.lighthouse-
foundation.org/

Apxunosa Upuna Braoumuposna, mpoarocep U reHepanbHbiii qupektop (Poccus, CaHkT-
[erepOypr), OO0 «Kunoctynusi «®apaoH », KHHOCTYIHSI HCTOPUYECKOTO (HHIIbMa
(ctp.70)

bazcaesa Enena IOpvesna, nupexrop typhupmbl «Kapenuka», [lerpo3aBoack (ctp.47)

Tonenxesuu Anexceti, KOOpJJUHATOP MPOTPAMMBI IO YCTOWYHMBOMY PbIOOJIIOBCTBY
bapenuesomopckoro otaeneaus WWF Poccun. agolenkevich@wwf.ru (ctp.5)

Topsuuxo Hamanus Anexcanoposua, (Anexcanopa I'opauwiko). KoabCKuid 5KOJIOTUYECKHIA
1eHTp; Acconuais «Mopckoe Haciaeaue». alexandragor4@yandex.ru (ctp.11)

Henamenxo Bauecnag, nXTuonor-pei00Bo, Beirckuii ppi00BOIHBIN 3aBOI.
keretchupaip@rambler.ru

Kansxun Muxaun Braoumupoguy, TOKTOp OMOJIOTHYECKUX HAYK, TUPEKTOP
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