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IIpenucaosue

[ Introduction |

Ilonynspusanusa HayKu — 9TO IIPO-
IIeCC PaCIPOCTPaHEHWs HAYYHBIX
3HAHUI B COBPEMEHHON U JOCTYIHOM
dopMe — «IepeBOA» CIEeIHaJIu3uPO-
BaHHBIX 3HAHUH HA A3BIK MAJIOIIOATO-
TOBJIEHHOTO CJYIIATEJS M UNTATEJI.
3amaueii IONMyJaApPU3aTOPa HAYKU AB-
JIgeTcA MpPeBpalleHne CKYUYHBIX IJIs
HEeCIeInaJnucTa HayUYHBIX MaHHBIX B
MHTEPECHYIO U IMOHATHYIO OOJBIIUH-
ctBy uHpopmanuio. Ilonynapusanua
HayKMU MOXKeT OBITH HaITpaBJieHA KaK
Ha OOIIIecTBO B IIeJIOM, TaK X Ha €ero
YacThb, HAIIPUMeD, MoApacTaloIiee mo-
KOJIeHUe.

IIpuxonx MoJIOnEKY B HAYKY U BbI-
COKOTEXHOJOTUYHBIE 00J1aCTU IIPO3-
BOJICTBA, BHUMAaHNEe HEIIOCBAIIEHHOMN
yacTu o0IIlecTBa K HAyYHBIM HpPo0bJie-
MaM 3aBHUCAT OT CTEIIeHU MOITYJIAPHO-
CTH HayKU. YUEHbIe, KaK HOCHUTEJIU
Hay4YHbIX 3HAHUU, 3aNHTEPECOBAHBI B
UX COXPaHeHUU, PA3BUTUHU U IPUYM-
HOXKEHUU, YeMy CIIOCOOCTBYeT IIpHU-
TOK B Heé moJoxaexku. llomynapusa-
A HAYKW YBEJIMUNBAET KOJIMUECTBO
MHTEePeCYIONnXcs el Jioaei, 6garo-
Japs IIOCTOSHHOM CTUMYJIANWN HH-
Tepeca K Heil.

HNcTounmkamMu HaAyYHO-IOMYJISAP-
HBIX 3HAHUN MOTYT OBITh CPEJCTBa
MaccoBOM wuHQpoOpMAaIuu, JEeKIUU,

Popularization of science — is
the process of dissemination of sci-
entific knowledge in a modern and
accessible way — «translation» of
specialized knowledge into the lan-
guage of a non-prepared listener
and reader. The task of a scientific
popularizer is to transform scien-
tific data boring for a non-special-
ist to the most interesting and un-
derstandable information. Popu-
larization of science can be aimed
at society as a whole and a part of
it, for example, the younger gen-
eration

The arrival of young people in
science and high-tech manufactur-
ing, the attention of the uniniti-
ated parts of society to scientific
problems depend on the popularity
of science. Scientists, as carriers
of scientific knowledge, are inter-
ested in its preservation, develop-
ment and enhancement, helped by
the inflow of young people into it.
Popularization of science increas-
es the number of people interested
in it thanks to the constant stimu-
lation of interest to it.

Sources of popular science
knowledge can be the media, lec-
tures, and books. Due to the multi-
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KHuru. bBJiaaromapsa MHOTOMMUJLIN-
OHHBIM YHTATEJIAM, CJIYIIaTeIAM U
3pUTEJIAM, HayKa IIPOHUKAET B IIH-
pokue macchl. [lomynapusamnus ecre-
CTBEHHBIX HAayK, pacIpoCTpaHeHHUe
3HAHUN O NPUPOAHBIX ABJIEHUAX B
COBPEMEHHOU M MOCTYIHOHN IJdA Iy-
OnuKku (hopMe Bcerja OBLIM BayKHBIM
aCIIeKTOM JeATeJbHOCTH 3alloBejl-
Huka «IlacBuk». OnuH U3 HegaBHUX
IIPUMEPOB TOMY CTaJjila Hay4YHO-IIO-
nyiaapHad KHura «Xauc CKOHHUHT.
IlepBoIii opHHuTOJIOT IlacBuKa», BBI-
menrasd B cBeT B 2014 roay B pam-
kax peaamsdanuu mnpoexta ENPI
CBC Kolarctic «ABCGHeritage» u

million readers, listeners and view-
ers, science penetrates to the mass-
es. Popularization of natural sci-
ences, the dissemination of knowl-
edge about natural phenomena in a
modern and accessible to the public
form has always been an important
aspect of the reserve «Pasvik». One
recent example of this was a popu-
lar science book «Hans Skonning.
The first ornithologist of Pasvik»,
which was published in 2014 un-
der the project ENPI CBC Kolarc-
tic «<ABCGHeritage» and with the
support of JSC» Kola MMC «of»
Norilsk Nickel MMC».

Pucynku Codsu Bazanosoii. Pictures by Sophia Bazanova.
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npu noxanep:kke OAO «Koabckasa
I'MK» OAO «HopuabCKU# HUKEJb» .

IJKOJIOTMYEeCKUI Jarepb oOThAeJa
obpasoBaHua agvMuHucTpamuuu Ile-
YEeHT'CKOTO paiioHa Ha 6a3e 3aIoBeji-
HuKa «JacBUK» MBI TOJKe paccMaTpu-
BaeM KaK CPEeJCTBO IOIYJIAPU3AIUN
HayKHu, TOe MOKHO MCIIOJIb30BaTh
BCe BBIIIENIEPEeUNCIeHHbIe NCTOUHH-
K1 3HAHUH 0 HaYKe 1 UCCJIe0BATe/Ib-
CKOI IesaATeJIbHOCTH.

Takoii Jjarepb CyYIIIeCTBYeT ViKe
BOCeMb JIeT B mocejike PasdKocKwH.
B 2014 romy B pamMkKax IIpoeKTa
«ABCGHeritage» mamu omy0JamKoO-
BaHa KHMIKKa, 0000IaroInas OIBIT
ero paborsi, « MecTo BeTpeun — «Ilac-
BUK». B (eBpase 2015 roma mMeI 1mo-
JIYYUJIA BO3MOXKHOCTb OPTaHU30BaTh
3UMHIOI0 CMEHY 3KOJIOTMUECKOro Ja-
repsa Ojaromaps T'paHTy OJaroTBO-
puTeabHBIX IIporpaMM «Mup HOBBIX
BoamoskHOCTeli» OAO «Koabckasa
I'MK», OAO «HopuibCKuii HUKEJIb» .
Brino mpuobpereHo JjabopaTopHOe
obopymoBaHME IJA IIPOBEIEHUS yua-
IIIMICS UCCJIeS0BATEILCKUX PAa0OT B
IIpHUpo/e.

Cospmanue ycJaoBUil, o0eceunBao-
X BBISIBJIEHUE U PA3BUTHE CIIOCO0-
HBIX W OJapeHHBIX AeTell, peaJjmu3a-
A0 UX IMOTEHIINAJIbHBIX BO3MOKHO-
CTel, IBJISIEeTCS OJHOM 13 IPUOPUTET-
HBIX COIIMAJILHBIX 3a7a4 IrocyJapcTBa
u obiecTBa. B pamMkax moJrocpou-
HOM IesieBOii mporpaMmbl «OmapeH-
Hble geTu» B IleueHrckoM paiioHe
pacmpocTpaHeHbl Takue (OPMBI Op-

We also consider the ecological
camp of the Educational Depart-
ment of Pechenga Administration
based on the «Pasvik» reserve as
a means of science popularizing,
where you can use all of these
sources of knowledge about sci-
ence and research.

This camp has existed for eight
years in the Rajakoski village. In
2014 we published the book called
«The Meeting Place — «Pasvik»
which summarized the experience
of the project «ABCGHeritage».
In February 2015, we were able to
organize a winter ecological camp,
thanks to a grant of charitable pro-
grams «The world of new possibili-
ties» of «Kola MMC», of «Norilsk
Nickel MMC». We bought labo-
ratory equipment for student re-
search in nature.

Creating conditions for the
identification and development of
talented and gifted children and
realizing their potential, is one of
the major social goals of the state
and society. As part of a long-term
target program «Gifted children»
in Pechenga there exist common
forms of organization of -chil-
dren’s activities as the Olympics,
festivals, exhibitions, contests,
conferences, competitions .

Improving the system of work
with children who have higher
learning needs than most of their
peers is an important task of Edu-
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raHU3aluu AeATeJbHOCTHU JeTell KaK
OJIMMIINAIbI, (pecTuBaIN, BHICTABKH,
KOHKYPCBI, KOH(pepeHIur, COPEeBHO-
BaHUA.

CoBepIrieHCTBOBaHUE CUCTEMBI
paboTEI ¢ JeThbMU, V¥ KOTOPBLIX 00pa-
30BaTeJIbHbIe TIOTPEeOHOCTH BHIIIIE,
yeM y OOJBIIMHCTBA UX CBEPCTHU-
KOB, ABJIETCA BayKHOUM 3ajaueil OT-
nejia o0pasoBaHUA AAMUHUCTPAIUN
Ileuenrckoro patioma MypMaHCKOM
00J1aCcTH M ero MyHUITUTIAJIBLHOTO Me-
TOAUYECKOT0 I[eHTpa. JTa CUCTeMa
BKJIIOUaeT B cebA Taxkue HaIrpaBJie-
HUs paboThl, KaK yIIpaBJIeHUe HCCJIe-
JIOBATEJIbCKOM JesATeJbHOCTBIO ydUa-
IUXCA, OPTaHUBAIUA U ITPOBEJeHMe
PariOHHBIX MEPOIPHUATHHA B pPaMKax
MYHUIIUTIAJIbHONA ITeJIeBOII IIPOTrpaM-
Mbl «OmapeHHBIe AeTU», IOATOTOBKA
yUaIuxcs K yYacTUIO B MEPOIPUs-
TUAX PEruoOHAJBHOTO U (peepaabHO-
r'0 YPOBHA.

¥ Hac ecTb cmOCOOHAS U TAJAHTJIN-
Bas MOJIOJIE)Kb, 3aMHTEepPeCOBaHHAS B
HMCCJIe0OBATEIbCKON JIesATeJIbHOCTH,
€CTh CIIeI[MaJIICTLI, T'OTOBBLIe pabo-
TaTh C D9TOU MOJIOLEKbIO, €CThb HC-
TOUHUKY (puHAHCUPOBaHUs. [louemy
ObI He CcOo3JaTh IOMYJAPHYIO KHUTY
0 TOM, KaK paboTaeT HayKa C IeJbI0
pelieHnss BOIIPOCOB OXPAaHBI OKPY-
JKalomied cpedbl B IIPUTPAHUYHOM
peruone Poccuu, HopBeruu u ®@us-
JAHIUU IJIA PacIpOCTPaHEeHUA 3Ha-
HUHA 00 3TOM OYeHb BAsKHOM IIPOEK-
Te, mogymaau Mbl? Tak u mosgBuIach
Ha CBeT 9Ta KHUTAa, CO3JaHHAs CcuJja-

cational Department of Pechenga
Administration of Murmansk re-
gion and its municipal methodical
center. This system includes the
following areas of work: the man-
agement of research activities of
students, organization of regional
activities of the municipal target
program «Gifted children», pre-
paring students to participate in
the activities of regional and fed-
eral levels.

We have bright and talented
young people interested in re-
search, there are experts who are
ready to work with these young
people , there are sources of fund-
ing. So we thought why not cre-
ate a popular book about how sci-
ence works , in order to address
environmental issues in the bor-
der region of Russia , Norway and
Finland for the dissemination of
knowledge about this very impor-
tant project. That is how appeared
this book created by the adults and
children from environmental camp
in the Rajakoski village .

The project Trilateral coop-
eration on Environmental Chal-
lenges in the Joint Border Area
(Kolarctic ENPI CBC) is realized
in the framework of the Europe-
an Neighbourhood and Partner-
ship program Kolarctic ENPI CBC
2007-2013 in order to obtain in-
formation about the impact of cli-
mate change and various negative

[6]

MU B3POCJIBIX U JeTel 13 9KO0JIoTrue-
CKOT0 J1arep4 B Iocesike PagkocKku.
IIpoexT «TpexcTopoHHEE COTPY-
HIUYECTBO B 00JIaCTH OXPaHbI OKPYKa-
IOITlel cpeabl B IPUTPAHUYHOM PEru-
oHe» peasimsyercd B pamKax MHcTpy-
menTa EBpomeiickoro CocexcTBa u
IIapTHepcTBa mo nporpamme Kosap-
KTuk ENPI CBC 2007-2013 c mejabio
II0JIydeHud CBe/IeHI/Iﬂ O BIIMAHUU U3-
MEeHEeHUA KJINMATUYEeCKUX YCJIOBUM
¥ Pa3JIMYHOTO POJia HETATUBHBIX BO3-
JIeHCTBUY Ha MPUPOAY TPAHCTPAHUY-
HOII TePPUTOPUU. ITU CBEIEeHUSA He-
00X0MMBI IJI5 MOANEePIKAHUSI YCTOM-
YHUBOTO SKOHOMUYECKOTO PAa3BUTUSI U
amantanuu K M3MEeHEeHUIO0 KJIUMAara,
MIPUHATHUA OTBETCTBEHHBIX YIIPABJIEH-
yecKux pernteHuii. OCHOBHBIE 3aJaun

impacts on the nature of the cross-
border area. This information is
necessary in order to maintain sus-
tainable economic development
and adaptation to climate change,
responsible decision-making. The
main objectives of the project are
the creation of tools to assess the
impact of harmful substances,
regulation of water bodies and cli-
mate change for environmental
management and scientific struc-
tures. Such tools are monitoring,
research, and various climatic, hy-
drological and ecological models.
The work of scientists and na-
ture management specialists of the
three countries in this area began
in the late eighties of the last cen-
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Pucynox Co¢pu Bazanosoii. Pictures by Sophia Bazanova.
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IIPOEKTa — CO3JaHue UHCTPYMEHTOB
UL OIIeHKU BO3JeNCTBUA BPETHBIX
BEIIEeCTB, PEryJIUPOBAaHUA BOILOEMOB
U UBMEHEHUA KJIMMaTa AJsa 9KOJOTU-
YeCKUX, YIIPABJIIEHUECKUX 1 HAYUHBIX
CTPYKTYp. TakumMm WMHCTPYMEHTaMu
ABJAIOTCA MOHUTOPUHT, MCCJeL0Ba-
HUA, a TaKyKe pas3jUyHble KJIUMaTU-
YyecKue, TUJPOJIOTUUECKUE U BKOJO-
ruyecKue MOJIEJIN.

PabGora yueHBIX W CHEIMAJINCTOB
II0 VHOPaBJIEHWIO MPUPOAONA Tpex
CTPaH B 9TOM HallpaBJIEHNU HauaJach
B KOHIIe BOCBMUJECATHIX I'OJOB IIPO-
mtoro Beka. HarnamgueiM mpume-
pom Ttomy cay:xkut IIporpamma «Ilac-
BUK», peanusoBanHasa B 2003-2007
rogax IIpeACcTaBUTeIIMHU 0OoJiee ueM
20 wmccaemoBaTeIbCKUX HMHCTUTYTOB
U TPUPOJOOXPAHHBIX OPraHU3AIUN
Poccuu, Hopseruu u PuHIAHIUU.
B 2007 rogy 6611 OITy0JIMKOBAH OTUET
O COCTOSHUM OKDPYIKalollleil cpebl
Ha BOJOCOOPHO TEPPUTOPUU pPEKU
IIas, a Tak:Ke maHbI PEKOMEHIAIINU
M0 JaJIbHEUIINM AelCTBUAM B IIPU-
rpaHMYHOM palioHe Ha OCHOBE CO-
BMECTHO pa3paboTaHHOU ITPOrpaMMbI
MOHUTOPUHTA U OIIeHKU OKpPY:Kalo-
meii cpennbl. Pabora cmemmaancToB
B IIporpamme «IlacBuk» HaraAagHO
MIPOAEMOHCTPUPOBaa, UYTO MHOTO-
oTpacjeBOe COTPYAHUUECTBO TPEX
CTPaH MOXKeT ObITH YCIIEIITHBIM U IIpe-
JIOCTaBJIATh BasKHYIO MPAKTUYECKYIO
nH(OpPMAIUIO II0 YIIPABJIEHUIO OKPY-
JKalolei cpeaoi 1 ee MOHUTOPHUHTY B
VHUKAJIbHOM APDKTUYECKOM PETUOHE.

tury. A good example of this is the
program «Pasvik», implemented
in 2003-2007 by representatives
of more than 20 research insti-
tutes and environmental organiza-
tions in Russia, Norway and Fin-
land. In 2007 there was published
a report about the state of the en-
vironment in the catchment area
of the river Paz as well as recom-
mendations for further actions in
the border area on the basis of the
commonly developed program of
the environment monitoring and
evaluation. The work of specialists
in the Program «Pasvik» clearly
demonstrated that multisectoral
cooperation of the three countries
can be successful and can provide
important practical information
on environmental management
and its monitoring in the unique
Arctic region.

The task of the reserve «Pas-
vik» in this project is to dissemi-
nate knowledge about the envi-
ronment, resulting from research
and monitoring in the joint border
region of Russia, Norway and Fin-
land. This book is a contribution of
the reserve and its partners to the
project, which we call for brevity
TEC — «Trilateral cooperation on
Environmental Challenges in the
Joint Border Area».

Adults authors are L.N. Alek-
sandrova, N.V. Polikarpova,
M.G. Trusova, and our young col-
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3agaua s3amoBegHuka «llacBuk»
B 9TOM IIPOEKTE — 9TO pacIpoCcTpaHe-
HUe 3HAHUHN O COCTOSAHUU OKPYKalo-
el cpeabl, MOJYUYeHHBIX B Pe3yJb-
TaTe HAy4YHBIX WCCJIEJOBAHUN WM MO-
HUTOPHWHTA B 00IIleM IPUTPAHUYHOM
perunone Poccumn, HopBeruu u ®us-
JSHANN. ITa KHUTA — BKJIAJI 3aII0BE/T-
HIKAa 1 ero IapTHEepPOB B MPOEKT, KO-
TOPBIN MBI BCe JJIA KPATKOCTHU HAa3bl-
Baem TEC — «Trilateral cooperation
on Environmental Challenges in the
Joint Border Area».

Bapocawsie aBtoper JI.H. Aurek-
canapoBa, H.B. ITorukapnoBa, M.T.
TpycoBa 1 HamIM IOHBIE COABTOPBHI —
yuamiuecsa IKoJ IleueHnrckoro paii-
ona Mypmanckoii obsactu: BybnoBa
Anexcangpa, Hukwmrumaa IlosuHa,
Kaprysos Ainexkceitr, Kamamos Erop,
Cepaiok Exarepuna, KporoB Mwuxa-
nia, Mapnun Tarbana, Bormamosa
Bukropus, Paxumor Poman, Basa-
HoBa Cobs OaromapsaT 3a IIOMOIID
¥ IOAAePKKY B CO3TAHUU dTOM KHUTH
agMuHucTpanuioo IleueHrckoro paii-
ona (C.M. T'onuap), oTzxesl OXpaHBI
OKpY:KaroIIeii cpeabl orica rydepHa-
ropa @Punamapka (B. Xpucruaucen),
oTmes 00pasoBaHUA aIMUHUCTPAIIUN
Ileuenrckoro paiioma MypMaHCKOI
obmactu (E.A. WBanoa), MHWiomy
I'pexensa — meuemxepa nmpoexta TEC,
COTPYAHUKOB 3amoBegumka «Ilac-
BukK» O. A. Makaposy u O. B. Kporo-
By, BOCHHTaTeNs Jiarepsa PaxmmoBa
P.A., memarormueckuil KOJIJIEKTUB
MOY COII Ne 11 mocenka Pasgkocku.

leagues, pupils of Pechenga Mur-
mansk region: Bubnova Alexan-
dra, Nikitina Pauline, Kartuzov
Alexei, Kashapov Yegor, Serduk
Catherine, Krotov Michael, Mar-
cin Tatiana, Bogdanova Victoria,
Rakhimov Roman, Bazanova So-
phia thank the administration
of Pechenga (S.M. Gonchar), De-
partment of Environment protec-
tion office of the governor of Finn-
mark (B. Christiansen), the Edu-
cational Department of Pechenga
Administration of Murmansk area
(E.A. Ivanova), TEN project man-
ager (Ilona Grekel),the staff of the
«Pasvik» reserve (0O.A. Makarova,
0.V.Krotova), camp counselor (Ra-
khimova R.A.), pedagogical staff
of school Ne 11 of Rajakoski for the
help and support in the creation
of this book.
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JxoJsareps B IlacBuke
[ The ecological camp in Pasvik |

Berpeuaniich MBI ¢ YU€HBIM UeJIOBEKOM,
Ha xomapa cmoTpesiu B MUKPOCKOIL.
¥YsHanu mbul, uto ITas —
pexa BceM pekam!
A B DPeHHOCKAHINHT HE CUECTh
TYPUCTCKUX TPOII.

Ha octpoBe Bapsiama xoguiu oueHb JOJITO,
XOAUIN 10 JOPOKKAM, XOJUJIN II0 MOCTKAaM.
Ha BBIIIIKY 3ajie3a1M, TOX0MKYIO Ha €JIKY.

W Bugenu Mbl MHOT'O, KPaCUBBLIX BUIOB TaM!

H3srorosienne KepaMu4ecKux (purypok-ceucryaek nrui [lacsuka.

B nmoxone Ham moHpaBmJIach ena, dot1o M. YiIaK0OBOM.
Paxumoe Poman IToxxapuiu €€ MBI Ha KOCTDE. Production of ceramic penny whistles «Birds of Pasvik»,
U connie HaM cBeTHJIO, KaK BCerja. photo by M.Ushakova.

IIpupony mosuaBaau Mbl B UTPE.

Pucynku Codnu Bazanosoii.
Pictures by Sophia Bazanova. IIacBukckas ceucrtyiabka. ®oro M. YmaxkoBoii.

Pasvik penny whistle. Photo by M.Ushakova.
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Kak skamp, uto mpuxogutcsa paccraBatbeda. @oto 0. Kporosoii.
What a pity we have to leave. Photo by O. Krotova.

B moxome. ®@oto JI. IIpokodneBoii.
On the country walk. Photo by L. Prokofjeva.

CuactauBble 00JIaaTe M TUILIOMOB 3Koareps. @oro. O. Kporosoii.
Happy owners of diplomas of the ecological camp. Photo by O. Krotova. ITposenenue nayunoro sxcnepumenta ®oto JI. Anexcanaposou.
Scientific experiment implementation. Photo by L. Aleksandrova.
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I'masa 1.
Hayka radasamMu yu4€HbIX

| Chapter 1. Science through the eyes of scientists |

MpbI pemmian, U4TO IIOJHOIPABHBI-
MM COaBTOpPaMU KHUTH OYAYT ydacT-
HUKU JKOJIOTMUECKOTO Jiarepd B IO-
cénxke PasgkocKkm — yuaruecs IIKOJ
MypMaHCKO# 00J1aCcTH, IIPOSIBUBIIIE
UHTepec K HCCJIeJ0BaTeJIbCKON maes-
TeJLHOCTH B 00JIaCTU OXPAHBI IIPHU-
poabl. ITosToMy mIporpaMma ekerop-
HOTO Jiareps Ha 0ase 3amoBeIHUKA
«ITacBuk» B utone 2014 r. u ¢eBpase
2015 r. opueHTHpPOBAaHA HA CO3JaHMe
KHUTHY O IPUPOJie PeTMOHA B paMKax
mpoexTa TEC.

PebsATa xoamau B IeIINe U JIBIXK-
HBIe TOXOJbl, YYacTBOBAJIW B Ha-
VUHBIX JKCIEePUMEHTaX, BEJU YUeT
(peHOJIOTMUECKUX HAOJIIOJEHU, pe-
THUCTPUPOBAJIN CJIeAbl 3Bepeii U ITHUIL
Ha CHery, JIeIWJIN W PacKpalluBau
TJINHAHBIE (PUTYPKU IITHUI, PETHOHA
ITacBuk-Nuapu, pucoBamu, @QoTo-
rpaupoBaau, UTpPajul B IIaXMaThl
U TPOCTO BECEJIO IPOBOIAUJIUN BPEMS.
OHu o0Iaanuch ¢ y4€HbIMU, padoTa-
muMu B 3anoBegHuKe «llacBuk»,
XOTeJaW y3HATh 0OJIbINIe O PaJOCTIX
1 TPYAHOCTAX MCCJIEL0BATEIbCKOTO
TpyZA.

" Torga MbI IpeaIoKUIN pedaTam
copmMyIMPOBATHh BOIPOCKHI, KOTOPBIE
MOJKHO OBLTIO OBI 3aJaTh Ha CTPaAHU-
IaxX Halllell KHUTHU YUEHBIM, 3aHATHIM

We decided that the full co-au-
thors of the book will be the par-
ticipants of the ecological camp in
the village Rajakoski- pupils of the
Murmansk region, who expressed
an interest in research activities
in the field of environmental pro-
tection. Therefore, the program’s
annual camp based on the reserve
«Pasvik» in June 2014 and Febru-
ary 2015 was focused on the cre-
ation of a book about the nature of
the region within the framework
of the TEC.

The children went to the hiking
and ski trips, took part in scientif-
ic experiments, kept phenological
observations, recorded tracks of
wild animals and birds in the snow,
sculpted and painted clay figurines
of birds of the region Pasvik-Inari,
painted, photographed, played
chess and just had fun. They so-
cialized with scientists working in
the reserve «Pasvik» and wanted
to learn more about the joys and
challenges of research work.

And then, on the pages of our
book, we offered to thechildren
to formulate questions which
couldbe addressed to the scien-
tists involved in the project TEC.
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B mpoekTe TEC. Tak B KHUTe IMOABU-
Jlach TJiaBa, B KOTOpoul yueHble Poc-
cuu, HopBeruu nu @UHIAHAUU OTBe-
YaloT Ha «JIeTCKUe BOIPOCHI» :

1. Korga 1 moueMy BBI PeIINIIN,
uTO OyIere YUEHBIM?

2. Kak B®I 1ymMaeTe, KaKoBa POJIb
YYEHOr0 B Hallle BpeMs?

3. Kakumu uesoBeuecKUMU
KauecTBaMU JOJIXKeH 001a1aTh
VUEHBIN?

4. B 4éM KOHKPETHO COCTOUT BaIlla
3ajaua B pamkax mpoexrta TEC?

That’s how there appeared the
chapter of the book in which sci-
entists from Russia, Norway and
Finland are responsible for «child-
ren’squestions»:
1. When and why did you decide
to be a scientist?
2. What do you think is the role
of a scientist nowadays?
3. Which human qualities
should a scientist possess?
4. What exactly is your task
within the framework of TEC?

$1 cumraro, uTO 3TO He OBIIO CO3HA-
TeJbHBLIM pellenueM. I mpocTo yuu-
THIBAJI MOM HHTEPechl, KOrJa BBIOHU-
paJji, YTO U3y4aTh B JaJbHEHNIIeM.

Y yueHBIX eCTh BasKHas 3a7a4a I10-
Oy:KIaTh OOIIeCTBO HAUMHATH JIOTHU-

I0Oxxa Uaukopkko,
nccJeIoBaTeNb,
Jlannaanckmit [euTp,
r. PoBanuemu,
DUHIAHINSA.

Jukka Ylikorkko,
researcher, LaplandELY-centre,
Rovaniemi, Finland.

I believe it was not a conscious
decision. I just followed my inter-
ests when deciding what to study.

Scientists have an important
role producing the society logical-
ly reasoned arguments. They are
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YeCKM OOOCHOBAHHBIE CIOPBI. XOTH
WX U He YBaYKAIOT TaK, KaK paHbIIIe.
Yacro momyaucrckne CMU u mosu-
TUKY BBIXOJAT 34 PAMKHM HAYUYHBIX
CIIOPOB.

JHTy31a3M U CKPOMHOCTb. VIMeH-
HO B TaKOM IIOPAIKeE.

1 — 6uosior B ®uHIAIHANN, U g 3a-
HUMAJICSI KOOPAUHAIMell U aHAJIU30M
TaHHBIX B IIPOEKTE.

not as much respected as before.
Often populist media and politics
overrun scientific arguments.

Enthusiasm and modesty. In
that order.

I am a biologist in Finland and I
have been working with coordina-
tion and data analysis in the pro-
ject.

Baamumup [layBaabrep,

IOKTOP reorpadmuecKuX HAYK,
npodeccop, rIaBHBIN HAYYHBIN
corpynuuk MHCTHUTYTA IPO0IeM
OpOMBINLIeHHOM sKooruu CeBepa
Koisbckoro HayuyHOTO IIeHTPA
Poccuiickoit akagemuu HAyK,

r. Amatutel MypMaHCKOii 00J1acTH.

Vladimir Dauvalter, Doctor of Geographical
Sciences, Professor, Chief Researcherof

the Institute of North Industrial Ecological
Problems of Kola Scientific Center

of Russian Academy of Sciences,

Apatity city, Murmansk region.

YecTHO TOBOpPsA, 3aHUMAThCA Ha-
YKOI1 g xoreJ e1le ¢ aercrBa. Cyabba
pacmopsaanIach Tak, 4TO IOCJE BOCh-
MOT'0 KJIacca f IIOCTYIINJI B He(PTAHOMI
TeXHUKYM B I. OKTAOphCcKUii, Bar-
KUPUS, MOJYUYUJI CIeINaJIbHOCTD
«TeXHUK-Te0JIOT». 3aTeM cJay:kba B
apmuu, yueba B JIeHHHIpaaICcKOM rop-
HOM HMHCTHUTYTE, OKOHUNB KOTOPBII,
CTajJl TOPHBIM MHIKEHePOM-TUIPOJIO-
rom. Paboran ma BocTounom pynaHuU-

I wanted to be engaged in sci-
ence since childhood. Fate decreed
that after the eighth grade, I went
toOil College in the city of Octy-
abrsky, Bashkiria, and received
the degree of «soil technician.»
Then I served in the army, studied
at the Leningrad Mining Institu-
teand after graduating I became
a mining engineer — hydrologist.

I worked on the East Mine of the
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Ke o0bequHeHnus «Amnatut». M Tojb-
Ko B 32 roma, ¢ MOMeHTa OpraHmu3a-
nun WMHcTHUTyTa IpPo0JeM IPOMBIIII-
JeHHoOU skojoruu CeBepa, cTajyl 3a-
HUMAaThCA HayKou. BeLIO Takoe ro-
pAYee JKeJlaHWe 3aHUMAThCA HAYKO,
yTo B 37 JIeT CTAaJl KaHAUJaTOM HaYK,
a elrje uepes b Jjet, B 42 roga, JOKTOP-
OM HayK.

I'maBHas 3amava ueyioBeKa, 3aHU-
MAaloIlerocs HayKoii, — y3HaBaTh UTO-
TO HOBOE O IIPUPO/Ie, 00 OKPYIKAIOIIEeH
Hac cpene, caejaTh KUSHBL JIIOAeH
MHTepecHee, MO3HaBaTeJIbHee, U BMe-
CTe ¢ TeM, XOTh HEMHOTO 3aAyMaThCs
0 'KMU3HH, 0 cebe, 00 OKPYKAIOIIUX
Hac OJIM3KUX 1 HeBHAKOMBIX JIIOJAX.

Hayka — oueHb XOpolllee 3aHATHE,
YTO II03BOJIIET HAM YIOBJIETBOPSATH
OJHO M3 CAMBIX 3aMeuaTeJbHBIX Ka-
YEeCTB UejIoBeKa, KOTOpOoe OTJIMYaeT
HAC OT APYTruUX CYIIEeCTB — JI0003HAa-
TeJLHOCTh. [JIaBHOE, UTOOBI KayKIa
9TOT'0 YYBCTBA COXPAHAJIACH Y YeJIo-
BeKa BCIO ero :Ku3Hb. KEcau desioBeK
CKa’keT, UTO OH BCE 3HaAeT, 3HAUWUT,
OH TIepecTaJl CyIIecTBOBATh KaK yué-
HBIMi. U emmé Hy:KHa Macca JPyTrux
KauecTB — HYKHO 00JaJaTh OT'POM-
HBIM OarakoM 3HAHWHA, IMPUUYEM U3
caMbIX pasHBLIX OOJiacTell, TepIeHU-
eM, ¢ 0JaroZapHOCTHI0 BOCIIPUHU-
MaTh BCe 3aMeuYaHUs B CBOII ajapec,
3HATh MHOCTPAHHBLIE S3LIKM, JIyUIIle
He oguH. Ho Ha mepBoM MecTe CTOUT
JII0003HATEJIBHOCTbD.

Mos 3amaua B paMKax IpPOeKTa —
OIleHKAa YKOJIOTHUYECKOTO COCTOSHUS

«Apatite» association. And just
at the age of 32 I started my sci-
entific work when the Institute of
North Industrial Ecological Prob-
lems was established. I had such
ardent longing to be engaged in
science that at the age of 37 I be-
came a PhD, and after 5 years at
the age of 42- a Doctor of Science.

The main task of a person en-
gaged in science is to learn some-
thing new about nature and our
environment, make people’s lives
more interesting, informative,
and at the same time to think a
little about life, about themselves,
about people dear to us and about
total strangers.

Science is a very good activity
that allows us to meet one of the
most remarkable qualities of a
man, which distinguishes us from
other creatures — curiosity. The
most important thing is to main-
tain this feeling all your life. If a
person says that he knows every-
thing, at this very moment he stops
being a scientist. And you should
also have a lot of other qualities —
you need to have great knowledge
of different areas, patience, grate-
fully accept all the comments ad-
dressed to you, and know foreign
languages, preferably more than
one. But on the first place is curi-
osity.

My task in the project is evalu-
ation of the ecological status of
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03€p IPUTPAHUUYHON TEPPUTOPUU HA
OCHOBAHUM MCCJIEIOBAaHUU cOMep:Ka-
HUS TSKEJIbIX METAJJIOB B JOHHBIX
OTJIO}KeHUAX BomoemMoB. He cekper,
YTO HAIIl PETMOH NHTEHCUBHO 3arpss-
HAETCA 3TUMU OUeHb OIMACHBIMU JJIs
JKUBBIX OPraHU3MOB, B TOM UHCJIe U
IS HAaC ¢ BaMU, XUMUYECKUMU dJie-
MeHTaMu. A JTOHHBIE OTJIOKEHUT AJIA
ATUX WKCCJEeNOBAHUII — OUEHBL yJ00-
HBIN 00BEKT, TaK KaK OHU IIOCTOAHHO
OTKJIQABIBAIOTCSA, HAKAIJIMBAIOTCA B
HaIIuX 03€pax, C JOCTATOUYHO MAaJoi
CKOPOCTBIO, II0 HECKOJIbKY JIeCATBHIX
JIoJiell MUJIJIIMEeTpa B IO, 1, HCCJIe-
TOBaB KOJOHKHU JOHHBIX OTJIOMKEHUN,
MBI MOYKEM C TOUHOCTBIO 10 HECKOJIb-
KHUX JIET OTBETUTH Ha MHTEPECYIOIHe
Hac BOIIPOCHI, HATPUMeEP, KOTAa IIpo-
M3O0ILJIN Te UJIN UHbIEe COOLITUS, CBA-
3aHHBIE C OKPYKaloIlei cpemoii.

lakes in the border area on the ba-
sis of the research of heavy met-
als presence in bottom sediments
of water bodies. It’s no secret that
our region is heavily polluted by
these chemical elements very dan-
gerous to living organisms, includ-
ing us. Bottom sediments for these
studies is a very convenient object,
as they are constantly sedimented,
accumulated in our lakes with a
fairly low speed — a few tenths of a
millimeter per year, and by exam-
ining sediment cores, we are able
to answer to our questions with the
accuracy of a few years, for exam-
ple, when certain events related to
the environmenthappened.

Ilep-Apue AmyHnacen,
npodeccop HOPBEKCKOI'O
YHUBEpPCUTETA

r. Tpomce.

Per-Arne Amundsen,
professor, Tromsg
Univercity, Norway.
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Y:Ke B IeTCTBe Yy MEHS MOABUJICS
OTPOMHBIN WHTEpeCc K HaOJIOJIeHUI0
1 U3YUYEeHUIO IPUPOALI. B cpemmei
IIKoJIe (B Bo3pacTe okoJio 14), y MmeHsa
OBIT BBICOKOOOPA30BaHHBIN YUNTEb,
KOTOPBIA BJOXHOBUJ M MO3HAKOMUJI
MEeHS C MHUPOM HAy4YHOH JIUTEepary-
pel. C Tex mop, s OUeHb XOTeJ CTaTh
YUYEeHBIM B 00JIaCTH ACTPOHOMMUHU HJIN
ouosoruu. S crasm 6mosI0rOM M HU pa-
3y He II0KaJieJl 0 CBOeM BBIOOpPE ITPO-
deccumn.

dra mpodeccus gaeT BO3MOKHOCTD
BHECTU BKJIa B o0Illee yJaydIlleHUe
0a30BbIX 3HAHUN U MOHUMAaHUS BaK-
HBIX AaCIIEKTOB IIPpHPOABI M HHN3HM.
Ha mpakTuke, akIeHT, Kak IIPaBuUJIoO,
rmajaeT Ha BechMa CIEIU(pUUECcKue
BOIIPOCHI U /WUJU IIeJIN, HO BCE OHU
BHOCST CBOM BKJIAJ] B CJIOKHYIO MO3a-
WKy 3HAHUH 1 MMOHUMAHUA, KOTOPbIe
COCTaBJISIOT OCHOBY HAYKH.

CunbHOE JI00OIIBITCTBO 1 TBOPUE-
CTBO, OTKPBITOCTH HOBBIM UAEIM, XO-
porrasg CIOCOOHOCTh IIJIAHWPOBAHUSA
U XOPOIIIas CIIOCOOHOCTh K COTPYIHM-
YeCTBY.

1 usyuai mOJTOCPOUHBIE SKOJO-
rudeckue shp(peKThl HECKOJIbKUX DKO-
JIOTUYECKUX CTPECCOPOB, BIUSIIOITUX
Ha pBIOHBIE COOOIIIECTBA M DKOCHUCTE-
MBI BomoToKa IlacBuK, B ToM umce
BTOPKeHNe UYYKePOAHBIX BHUIOB, 3a-
rpsA3HEeHNEe OKPYKaoInei Cpeabl Ts-
JKEeJIBIMUA MeTaJLJIaMU U ITOCJIeICTBUS
M3MEeHeHUs KJImMara.

Already as a young boy, I de-
veloped a large interest for out-
door life and the observation and
learning about nature. In second-
ary school (around the age of 14),
I had a science teacher that was
very inspiring and introduced
me to the world of scientific lit-
erature. From then, my aspiration
was to become a scientist within
astronomy or biology. I became a
biologist /ecologist and have never
regretted my choice of profession.

To contribute to the general im-
provement of our basic knowledge
and understanding of important
aspects of nature and life. In prac-
tice, the emphasis is usually upon
rather specific questions and/or
objectives, but they all contribute
to the comprehensive mosaic of
knowledge and understanding that
constitute the basis of science.

A strong curiosity and creativ-
ity, an open mind, a good planning
ability, and a good ability for col-
laboration.

Iam studying the long-term eco-
logical effects of several environ-
mental stressors influencing the
fish communities and ecosystems
of the Pasvik watercourse, includ-
ing invasion of non-native species,
heavy metal pollution and climate
change impacts.
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5 mpoBen meTCTBO B CENIBCKOU
MecTHocTH BocTounHoll PuUHIAHIUN
¥ KaKIbIH JeHb 1CCaeI0Baj 00raTyio
(y1opy u payHy Hera1yObOKOro 3aJiBa.
C oTmioM mMoero apyra Mbl HaOJIIOAAIN
3a NTUIIAMU, U I HavaJ 3aHUMATBHCA
(ororpadueii mpupoas: B Hauase 70-x.
B Mou mKoJbHBIE TOABI YUUTEJIS O1O-
JIOTUY ¥ UCTOPUHU IIOLOTPEIN MO MH-
Tepec K IIPHUPOJe, W S PEIIn CTaTh
Jecoyctpoutesem. OmHaKo, g He caa
BCTYIIUTEJbHBIA dK3aMeH B YHUBED-
CUTET 110 JaHHOMY IIpeIMeTy, HO MHe
IIOBE3JIO C 9K3aMeHOM II0 OMOJIoTHuH,
IIOTOMY YTO KHHUTHW JIJA IIOATOTOBKU
ObLIM TPUMEPHO OAMHAKOBHIMU. B
1977 roxgy s cTas CTyJeHTOM YHUBEP-
curera B Oyay, KOTOPBIA HAXOMUJICSA
ooisee, uem B 700 KM oT moma. Mou
ImpenofaBaTey i ObLIM OUYEHb YBJIE-
YEeHHBIMH JIIOAbMHU, U d PeIru obpa-
TUTh CBOE BHUMAaHUE Ha TUPO0KU0JIO-
ruio. I cunraio, YTO MOe yJyacTue B 1C-
cJIeJOBaTeJIbCKOM IIPOEKTe BO BpeMs
0o0yueHUs OBLIO KpaliHe BasKHBIM U
He0O0XOIUMBIM, U IIOCJIe MarucTpary-

Cenmo XeJjicTeH, MeHeIKep
110 PA3BUTHIO, KAHIUAAT
HayK, npodeccop PUHCKOTO
WHCTUTYTA OKPYKaIoIIei
cpenst SYKE.

Seppo Hellsten
Development manager,
PhD, adj. prof. Finnish
Environment Institute SYKE.

I spent my childhood on the
countryside of Eastern Finland
and followed daily the rich bio-
ta of shallow brackish sea bay. I
learned to watch birds with the fa-
ther of my best friend and started
to take also some nature photos in
the beginning of 70ies. During my
school years teachers of biology
and history raised my interest to-
wards nature and I decided to earn
a profession as a forest manager.
However, I could not pass univer-
sity exam of that specific topic,
but I succeed with biology exam,
because the books were more or
less the same. I started in 1977 as
a student in University of Oulu,
situated more than 700 km from
my home. My Professors were very
enthusiastic persons and I decided
to focus on hydrobiology. I think it
was essential to be involved in re-
search project during the studies
and after a master studies I found
my way to Finnish Environment
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puI g oKasdaJsca B Purackom MHCTHTY-
te Oxpy:kamoilreir Cpeasl ¢ 1eJIbIo Ha-
MMACAHUS TUCCePTAIlNH.

B sakamouenue, xouy m00aBUTh,
YTO YBJIE€UEHHBIE CBOUM JI€JIOM JIIOAU
WTPAOT BaKHYI0 pOJIb Ha BallleM
nyTu B mpodeccuro. Ho ero ocHOBBI
3aKJIabIBAIOTCSA B CEMbE U IITKOJIE.

Bawm possxkHa OBITH MHTEPECHA IIPU-
polla U IyTH pPasperieHus IIpodJieM
OKPYsKaIoIIel CpeIbl.

3amaua YYEHOTO — IIOIBITATHCA
HaliTM UCTUHY. PellleHusa 1mo BOIIPO-
caM IPHUPOAOIIOJIb30BAHUSA M OOPHLOLI
C 3arpsAsHeHHeM 3aYacTyio IIPUHU-
MaloTCA IOCTHEINTHO, HO YUeHBIN cTa-
paeTcsi HaWTU croco0 paspelneHus
mpo0JIeMbl, OCHOBaHHBIN Ha (paKTax.
ITomuTuKM MOTYT IPUHUMATH pellle-
HUS, KaK CIPaBUTHCA C IIPOOJIEMOI,
HO JJIsI HUX BCerja J0JI:KHa ObITh Ha-
yuHada ocHoBa. TeMm He MeHee, yue-
HBIH TOJI2KeH IPU3HATh, UTO HayKa He
MOKeT ObITh OTBETOM U 00'bACHEHUEM
Bcero B mupe. Ho:KHO OBITH MeECTO
JLJISI PEJIUTUU U BEPHI.

YUeHBINI MOIMKEH CKOHIEHTPUPO-
BaTbCA HAa 3ajJjaue CBOETO HCCJIeJOoBa-
HUSA U BEPUTh, UTO HAWIETCS ee pelrie-
Hue. Heo0X0oamMo COXPaHATE CIIOKOM-
CTBUE, €CJU UTO-TO He IMOJydaeTcs.
Bac He mO/IKHBI ITyraTh HEIPOCTHIE
YCJIOBUSA OKCIEIUIIMOHHBIX MCCJe-
JIOBaHUM, TaKWe KaK J0KJIb, BETEpP U
XO0JIOJ, a TaK:Ke IOJITHE Yachl B jabo-
paropuu. Bam 10/I2KHO OBITH IPUCYIITE
JIOTTYEeCKOe MbIIILJIeHEe, YTOOBI HATHU
B3aIMOCBSA3b PA3JINUYHBIX (haKTOPOB.

Institute with the focus of PhD-
work too.

To conclude, enthusiastic peo-
ple are the key elements on the way
to your profession, but your roots
and school years give a solid basis
for it. You must be interested in
nature and especially solutions re-
lated to it.

The role of the scientist is to try
to find the truth. Decisions related
to nature management or pollu-
tion control are very often made
in big hurry, but scientist tries to
find out solution based on facts.
Politicians can make decision how
to handle a problem, but there
should be a scientific truth behind
it. However, scientist must also
admit that science is not a solution
for everything and we cannot ex-
plain everything by science. There
is still a space even for religion and
faith.

Scientist must focus and concen-
trate on the aim of his/her research
and believe that there is a solution.
You must stay calm if something
is not working. You should also be
resistant for field work conditions
with rain, wind and coldness in-
cluding lengthy time in laborato-
ry. You must have also capability
for logical thinking to find out the
relationships between different
factors. If you want to work only
during office hours, do not become
scientist — sometimes you must to
work hard and spend a lot of time
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Ecniu Bam Heob6xoammM HOpPMUPOBaH-
HBIII paboumii rpaduK, He CTaHOBU-
Tech YUEHBIM — TaK KaK mHoraa Bam
IIPUAETCA MHOTO U TSKeJIO paboTaThb.
Ecau Bama meap — 1eHbIu, He CTAHO-
BuTech yueHbIM. Ho ecoim Bam mHTE-
pecHa Ipupoza U IOMOIITh OOIIECTBY,
mpodeccud yueHoro a1 Bac.

Mosa menb paspaboraTh T'HAPOJIO-
ruyecKkue WHINUKATOPHI A OIeHKU
5(QPeKTOB peryJamupyeMbIX BOAOXPa-
HUJIUII W peuyHoro ctoka. [pyraa
MOs 3aZjaya — MHPETBOPUTH B KU3HD
U IPeACTaBUTh Pe3yJIbTAThI UCCJIEI0-
BaHUA aKBAaTUYECKUX MaKPO(QUTOB C
1eJbI0 CO3TaHUA 9KOHOMUYECKHU BBI-
FOOHOTO HAOJIONEHUA U WHIUKATO-
POB 3TOM YHUKAJIHHON TPOMCTBEHHOM
peuHo# cucTeMbl. §I TaKkKe ABIAIOCH
HayYHBIM PYKOBOJAUTEJEM YUEHBIX,
paboratomniux Ha PuHCKUH UHCTUTYT
Oxpy:xaromieii Cpensl Syke.

in job. If you want to make a lot of
money, do not become scientist.
But become scientist, if you are in-
terested in nature and want to help
society to find solutions.

My aim is to develop hydrologi-
cal indicators to evaluate the ef-
fects of regulated lake water level
and river discharge. Other topic is
to realize and report aquatic mac-
rophyte survey with ultimate aims
to create cost effective monitor-
ing and indicators of this unique
trilateral river system. I’m also
acting as a scientific leader of the
scientists working for Finnish En-
vironment Institute SYKE.

IIérp Tepeurnen, KaHAUAAT 0MOJIOTHIUE-
CKIX HAyK, HAYUYHBIA COTPYAHUK Ja00-
paTopum BOAHBIX dKocucTeM MHeTHUTyTa
Ipo0JIeM IIPOMBIIIICHHOM 9KO0JOI NI

CeBepa Kosbckoro mayunoro mneuarpa PAH,

r. Amatutel MypMaHCKO#T 00J1aCTH.

$1 pemun craTh Y4EHBIM BO BpeMsA
yueObl B yHHBepcuTere. B aToT mIe-
pUOJ A Y3HAJ MHOTO O MUPOBBIX KO-
JIOTUYECKUX IpobjemMax, U y MeHA
MMOSABUJIACH BO3MOKHOCTh IIOMOYb pe-
IIUTH P 9KOJOTUUECKUX BOIPOCOB
B HAIIIEM 3aII0JIAPHOM Kpae.

Ha wmoit B3rsIsa, pojb YUEHOTO B
ry100aJIbHOM CMBICJIE COCTOUT B pellle-

Peter Terentyev, PhD, Researcher

of the Laboratory of Aquatic Ecosys-
tems of Institute of North Industrial
Ecology Problems, Kola Science Centre
of Russian Academy of Sciences,
Apatity city, Murmansk region.

I decided to become a scientist
while studying at university. Dur-
ing this period I learned a lot about
the world’s environmental prob-
lems, and I got a chance to help to
solve a number of environmental
issues in our Arctic region.

In my opinion, the role of a sci-
entist in a global sense is to solve
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HUY HAYYHBIX 3a7a4, HE3aBUCUMO OT
MUPOBBIX MOJUTUYECKUX ITPOOJIEM.

Koneuno, yuéHBIN HOJ:KeH 00Ja-
JaTh TaKMMU KauecTBaMU, KaK IIO-
PAZOYHOCTH, II€JIEYCTPEMJIEHHOCTD,
JKeJlaHMe Y3HAaBaTh HOBOE O IIPUPOIE.

B npoekTe s 3aHMMAaIOCh UBYUEHU-
€M COCTOsIHIE PBIOHOM (hayHBI B BOJO-
eMax NPUTPAHUYHOTO paioHa, BHI-
TIOJIHAET OIeHKY BJIUAHUSA 3aTrpsas3He-
HUSA CPeabl Ha UXTUO(PayHY.

scientific problems, regardless of
the world’s political problems.

Of course, a scientist should
possess such qualities such as hon-
esty, dedication, desire to learn
new things about nature.

In the project I study the state
of the fish fauna in the waters of
the border area, and estimate the
impact of pollution on fish fauna.

IIpupona nHTEpEecoBaIa MEeHs C ca-
MOT'0 IeTCTBAa, ¥ MO POJAUTEIN Opajiu
MeHA ¢ co00¥ B MOXOABI, KOTJa MHE
OBLJIO TOJIBKO 2 rofa. MbI 3aHUMAaJINCh
BCEM, YeM TOJIbKO BO3MOKHO: KarTa-
JIUCh Ha JbI}KAX, XOAUJIHU I'YJIATh, JIO-
BHJIN PBIOYy, 3aHMMAaJINCL I'pediieil u
cobupaJiu Aroabl. B cpeamei miKoJe g
PeIInI n3ydaTh OMOJOTHIO B YHUBED-
cutete ropona Tpomcé. CBoe oOyue-
HUe TaM A HayaJl B Bo3dpacTe 18 jer.

I'yrropm Kpucrencen,
HCCJIEeIOBATEb,

KoMmmaHua «AxkBarmian-HuBas
r. Tpomcé, Hopserus.

Guttorm Christensen,
researcher, Akvaplan NIVA,
Troms@, Norway.

I have always been interested in
the nature since I was a small child
and my parents took me on hiking
in the nature from I was 2 years
old. We did everything from ski-
ing, walking, fishing, canoeing and
picking berries. When I was in high
school I decided to study biology at
the University of Troms . I started
at the University of Troms when
I was 18 years old. The reason why I
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HNHTepec K mpupoie u KeJiaHue ObITh
HnccJaesoBaTeJaeM B 00JIaCTH OMOJIOT N
¥ PBLIOBI CTAJU TJIABHBIMU IIPUYMNHA-
MU IIPU BEIOOPE IIpeIMeTa N3y UYeHN .

OcHOBHaA 3ajaua y4yeHOT'O Ceroj-
Hf — COBepIIaTh MCCJIeJOBAHUS Ha
TeMbl, HeOOXOJUMEbIe IJIs OOIIecTBA.
ITO MOT'yT OBITH KaK 00II[IIe HayUHbIe
BOIIPOCHI, TaK 1 0oJiee KOHKPETHBIE
BOIIPOCHI, ITIPEACTaBJIAIOIIIE €000
0coOBIN MHTEpec ajasa odOimectBa. On-
HIM U3 IPUMEPOB TAKUX Y3KHUX 3a-
Jad MOXKHO CUMTATh M3yUeHUe YPOB-
Hell U BINAHUA 3aTrPA3HEHUN HA PEKY
IIa3. PesyabTaThl 3TOTO HCCJEIOBA-
HIA KpaliHe BaXXHBI [IJIs JIIOeii, Ipo-
JKUBAIOMINX B ATOM 00JIacTU U YIO-
TPEOJIAIONINX IMIPOAYKTHI, HTOOBLITHIE
c aToil TeppuTopuu. UpesBLIUANTHO
Ba’KHO OTJIAIlIaTh Pe3yJIbTaThl B (Pop-
Me, IOHATHOI AJIA IIPOCTBIX JIIOAEH,
a He B (hpopMaTe HAYUYHBIX KYPHAJIOB,
JOCTYITHOM JIJISI YUE€HBIX. Y UeHBIM He-
00X0IMMO COO0ITIaTh PE3YIbTATHI CBO-
UX HCCJIEJOBAHUI UJeHaM O0IIlecTBa.
HccnenoBarento cienyer OBITH OT-
KPBITBIM HOBBIM HJeAM U OBITHL BHU-
MaTeabHBIM cJayiiareaeM. I[losTomy
COIAJIbHBIE HABLIKY OUEHb BasKHBI.

$ HOpBeKCKUII 5KCIepT mo 3a-
TPASHAIONINM BeIecTBaM X OTBEYAI0
3a paboTy C 3arpA3HAIONIMIMHU Belle-
CTBaMHU B BOJie, JOHHBIMU OTJIOJKEHU-
MU 1 pbiOe B BomoToke IlacBuK u B
HeOOJIBIIIOM 03epe B parioHe Bogocho-
pa. {1 TakKe ImpuHMMAI ydyacTue B
paboTe ¢ PeUYHBIMU MUIUAMU B IIPO-
exte TEC.

decided to study biology is because
I have always been interested in the
nature and like to be a researcher
working with biology and fish.

The main role of a scientist to-
day is to do research on topics and
issues needed for the community.
This can be related to basic science
or to more specific questions that
are of special interest for the com-
munity. One example on a specific
issue are for example to study the
levels and effects of contaminants
in the Pasvikriver. The results is
important information for the peo-
ple living in the area and for the
people that are using the recourses
as food. It is more important than
ever that the results are communi-
cated to the public in a format that
people understand and not only in
scientific journals that a few sci-
entist are reading.

It is important that scientists
are able to communicate the re-
sults of her/his research to the
people in the community. It is im-
portant that a researcher are open
minded and are able to listen to
other people opinions. So social
skills are important.

I am the Norwegian expert on
contaminants and responsible for
the work with contaminants in wa-
ter, sediments and fish in the Pas-
vik watercourse and in the small
lake in the catchment area. I am
also involved in the work with the
river mussel in TEC project.
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I'masa 2.
«IIpo6a mepa» njau HAyKa rjia3aMu aeTei

| Chapter 2. «First steps» or science through
the eyes of children |

YuacTHUKY Jareps SOJIMKHBI ObIIN
B TeUeHUe JeCSATHU SHEeH IIOATOTOBUTDH
KOPOTKHE OTUETHI — TIPe3eHTaluwu,
KOTOPBIE CTAHYT OCHOBOI UX He0O0JIb-
IINX HAYYHBIX 3cce IJIsd OyayIe my-
onukanuu. Kamaslii 13 y4aCTHUKOB
IIPeICTaBMUJI CBOIO PabOTy HA 3aKJIIO-
YUTEJIHLHOM 3aHATHUU 110 OKOHUYAHUU
narepda. Ilearsio 3amaHusd OBLIO CIIO-
co0CTBOBATH (POPMUPOBAHUIIO Y JETEH
HABBIKOB CAMOCTOATEILHOMN MCCIIeo-
BaTeJbCKOI nmeaTeabHOCTHU. Ha Harm
B3TJIAN, PaOdOTHI MOJYUMJINCH JII00O0-
MIBITHBIE, OCOOEHHO €CJIM YUNUTHIBATD,
YTO 3TO IepBas Ipoba mepa A1 IOHBIX
aBTOPOB. 3aMeuvaTeJbHbIe PUCYHKU
IS WILIIOCTPUPOBAHUSA KHUTHU TOMKe
OBLIM CO3MaHbI J€THbMU.

Camp participants had to pre-
pare short reports within ten
days — presentations, which will
be the basis of their small scien-
tific essays for future publica-
tion. Each participant presented
his work at the final session at
the end of the camp. The purpose
of the task was to develop skills
of children for their independent
research. In our opinion, their
works are interesting, especially
taking in consideration that these
are only first steps for young au-
thors. Great pictures to illustrate
the book, were created by chil-
dren too.

KAK PABOTAIOT YUYEHBIE HA OCOBO
OXPAHAEMBIX ITPUPOOHBIX TEPPUTOPUAX

HOW SCIENTISTS WORK IN NATURAL AREAS
UNDER SPECIAL PROTECTION

IIpuHIUONATLHBIN TOAXOM K Ha-
VUYHBIM MCCJIEJJOBAHUSIM B 3aIlOBe]-
HUKaX — 3TO MOCTOSHHBIe HaOJIOIe-
HUS, KOTOPbI€ ABJAIOTCA OTHOU 13
raasubIx 3amauy OOIIT, Bexgp mosHa-

The main approach of a scien-
tific research in the reserves is
constant observation, which is one
of the main objectives of natural
areas under special protection,
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Anexcannpa byonosa, Ilonmnaa Hukuruna,
7 KJaacc, mioga Ne 9, r. 3anoaapHBIA.

Aleksandra Bubnova, Pauline Nikitina
Grade 7, school number 9, the city of Zapolyarny.

HHEe COCTOUT B TOM, UTOOBI HAOJIIO-
laThb ONPUPOAY B IIOJHON HENPUKOC-
HOBEHHOCTHU, BHE KaKux — Jinbo uc-
KYCCTBEHHBIX BJIUAHUN CO CTOPOHBI
yesioBeKa. TOJIbKO B TAaKUX YCJIOBUAX
MOXKHO IIOHSATH B3aKOHBI IIPUPOMHI,
y3HaTh OMOJIOTUUYECKOe paBHOBecHue,
KOTOpOe IIapuT B HE.

HabmroneHus DOJMKHBI OBITH KPY-
TJIOTOAWYHBIMU, HEMPEePLIBHBIMU U
moctoBepHbIMU. B «Jleronucax mpu-
POIBI», M3MTaBAE€MbIX 3aIIOBEJHUKOM
«IlacBUK», OTpasKkalTCsa CBEJeHUA O
IPOBOAUMMBIX COTPYAHUKAMU 3aIlo-
BEHUKA U APYTUX HAYYHO-UCCJIENO-

because knowledge is to observe
nature completely intact without
any artificial influences on the
part of a person. Only under these
conditions you can understand the
laws of nature, and find the bio-
logical balance that reigns in it.
Observations must be year-
round, continuous and reliable. In
the «Nature Chronicles» published
by the reserve «Pasvik», there
contains information recorded by
the reserve staff and research re-
sults of other scientific institu-
tions. These «Chronicles» are con-
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BaTEJIbCKUX YUYPEKIEeHUN UCCIIeNO-
Banuax. Taxkue «JleTonucu» BexyTcsa
BO Bcex 3amoBemHmKax Poccuu 1o
obmeir (hoopme, HO UX pas3fesbl U py-
OpMKH MOTYT HEMHOTO pa3jindyaThb-
cA B 3aBUCUMOCTU OT OCOOeHHOCTei
HCCJIeJOBATEeIbCKON AeATeIbHOCTHU
KaXKJ0T0 3aII0BEeTHUKA.

B kauecTBe mpumepa paccMOTPUM
«Jletonmucy mpupogasr PI'BY «I'ocy-

ducted in all the reserves of Russia
according to the unified form, but
their sections and headings may
vary slightly depending on the
specific features of each research
work in the reserve.

As an example, let’s consider
«Nature Chronicle of FSBI «State
Reserve «Pasvik». There are main
parts:

B3arue 06pa3noB mouBsl Ha xumMuueckuii anajaus. ®oro H. ITorukapnosoii.
Taking soil samples for chemical analysis. Photo by N. Polikarpova.

JIapCTBEHHBIN 3artoBefHUK «[[acBUK».
B Heli BeIIeIAIOT OCHOBHBIE PA3/IEJIbI:
1. Teppuropusa
2. ITocTosgHHBIE TIPOOHBIE
ILJIOIIAAY ¥ MaPIIIPYThI
3. JlauamadThl ¥ IIOYBEI
4. Iloronma
5. Boanr

1. Territory

2. Permanent test areas
and routes

3. Landscapes and soils

4. Weather

5. Water

6. Calendar or nature

7. Flora and vegetation
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6. Kasiennapb mpupoIbl
7. dyopa 1 pacTUTEIHLHOCTD
8. ®ayHa u :KUBOTHBITT MUD
9. CocTosgHME 3aII0BEJHOT'O
pexuMa U BIUAHHE AHTPOIIO-
reHHBIX ()AKTOPOB HA IPUPOAY.
g BegeHUs HAyYHOI paboOThI IO
TaKOMY IITMPOKOMY KPYT'y BOIPOCOB
3al0BEJHUKY HYKHBI CIIEIIHAJIUCTEI
pasHoro mpoduisg. I'taBHBIMU 00b-
eKTaM! BHUMAHUA B 3alOBEIHUKE
SIBJISTIOTCSA caMble ceBepHbIe B EBpome

Y cTaHOBEKA ILTOMIATKY IJId cOopa onaBurei suctebl. @oto H. Ilomukapmosoii.
Installing the site to collect fallen leaves. Photo by N. Polikarpova.

COCHOBEIE Jieca, OOIIMpPHBIE BOIHO-
00JIOTHBIE YTOAbsd MUPOBOIO 3HAUE-
HuUs m Ooraras opuHutodayHa. Ilo-
ATOMY AJIS HAYYHOU AesaTeJbHOCTH B

8. Fauna and the animal world
9. Condition of the reserve
status and influence
of anthropogenic factors
on the environment.

To conduct a research on this
wide range of issues such reserve
needs specialists in different
fields. The main objects of atten-
tion in the reserve are the most
northern European pine forests,
vast wetlands of global signifi-

cance and a rich avifauna. There-
fore, for the research activities
the reserve requires different spe-
cialists: meteorologists (to study
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HccaenoBanue 60a0THBIX 9KocucTeM. @oto H. ITomukapmosoii.
Study of wetland ecosystems.Photo by N. Polikarpova.

3all0BeJHUKE HeOoOXOAUMBI pas3HbIe
CIeIUAaJIMICThI: MeTeopoJioru (uU3y-
YaloT MOTOAY U KJMMAaT), JaHamadg-
TOBeJbl (YUEHBIE, M3yUaIOIUe MPU-
pOLHBbIE KOMILJIEKCHI B II€JIOM M HUX
OTJeJIbHbIE KOMIIOHEHTHI), (heHoJIo-
ru (M3ydaroT Ce30HHBbIe M3MEHEHU:
B IPUPOLE), JUXEHOJOTU (M3ydaroT
JUITaNHUKN), MUKOJOTU (M3ydaroT
rpubbl), 0oTaHUKY (U3yUaioT (GJIOPY
COCYAUCTBIX PACTEHUNA U PACTUTEb-
HBII MUP), 300J0TH (N3yUaIOT (hayHy
U "KUBOTHBIN MUpP) — TaKue KakK, Op-
HUTOJIOTU (M3yUYaroT ITHIL), SHTOMO-
Jioru (U3y4aroT HACEKOMBIX ), UXTHO-
Joru (13y4daioT pbi0) U MHOTHE IpY-
rue CIeInaJJuCThI.

weather and climate), landscape
scientists (to study natural sys-
tems in general and their individ-
ual components), phenologists (to
study seasonal changes in nature),
lichenologists (to study lichens),
mycologists (to study mushrooms),
botanists (to study vascular plants
flora and the plant kingdom), zo-
ologists (to study fauna and the
animal world) — such as ornitholo-
gists (bird-watching), entomolo-
gists (study of insects), ichthyol-
ogy (study of fish) and many other
specialists.

All scientific works in the re-
serve are carried out by efforts of
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HNccnemoBanue paynst ntui. @oro H. Ilomukapmosoii.
Study of bird fauna. Photo by N. Polikarpova.

Bce HayuHBIe paboThI B 3aII0BEIHU -
Ke IIPOBOJATCA CUJIAMU €Tr0 COTPY/I-
HUKOB, a TaKJKe CHeIuaJiCcTaMu,
IIPUTJIAINIeHHLIMIA W3 APYTHUX Hayd-
HO-YICCJIEIOBATEJIbCKUX YUPEIKICHUN
Poccuu, HopBerum u PuHIAHIUU.
E:xerogno B «IlacBuke» paboraioT
CIIEIUAJINCTLI Pa3JIMUYHBIX IIPOQU-
Je. ITo JI0AM, IpPeJaHHbIE CBOEMY
JIeny, obJagaoue rIyOOKMMU 3Ha-
HUSIMHU B 00JIaCTH U3YyUYEHU 1 coXpa-
HEHUS IPUPOIbI.

Ha wma B3rjam, 4ToOBI OBITH yUé-
HBIM, IIPeXKJe BCEero, Heo0XOIMMO
JIIOOUTHh IIPUPOAY, BaHUMATLCS MC-
CJIeIOBAHUAMU U OBITH YBJIEUEHHBIM
cBouM naesioM. Hy:XHO yMeTh opueH-

its employees, as well as experts
invited from other research in-
stitutions in Russia, Norway and
Finland. Specialists of various
scientific areas work annually in
«Pasvik». These are people devot-
ed to their work with deep knowl-
edge of the study and conservation
of nature.

We believe that if you want to be
a scientist you should love nature,
be involved in research and be en-
thusiastic about your work. You
have to be able to get geographi-
cal bearings, swim, manage trans-
port (horse, boat, car, etc.), put
up a tent in the field, work with a
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TUPOBAThCA Ha MECTHOCTH, IIJIaBaTh,
YOPaBJIATL TPaAHCIOPTOM (JIOMIAdb,
JIOMKA, aBTOMOOUJIb U IP.), CTABUTH
maJlaTKy B IOXOJe, paboTaTh ¢ Kap-
TOM ¥ KOMIIACOM 1 T.J., OBITH BHHMA-
TEeJIbHBIM, OCTOPOXKHBIM, CIIOKOMHBIM
1 HabJIOJaTeJbHBIM. BBITH YUEHBIM
JIOBOJIbHO WHTEPeCcHO, HO B TOXKe
BpeMs 3TO Cepbe3HO, BayKHO U OT-
BeTcTBeHHO. JKeslaHrMe 3aHATHCS HC-
CJIeIOBATEIbCKOM MeATeJIbHOCTHIO B
o0JacTy HAyK 0 3eMJie yV Hac BOSHUK-

map and a compass, etc., be care-
ful, cautious, quiet and observant.
Being a scientist is quite interest-
ing, but at the same time it’s seri-
ous, important and responsible.
The desire to engage in research
activities in the field of earth sci-
ences has emerged in the ecologi-
cal camp, where we were able to get
close in touch with nature, learn
to observe, explore, analyze, and
meet with scientists of the Reserve

HccaenoBanue (aropsl pacTrennii, MxoB 1 JuinaiHUKoB. @oro H. Ilommkapmosoii.
Study of the plant kingdom. Photo by N. Polikarpova.

JIO B 9KOJIOTMYECKOM Jiarepe, e HaM
yaajaoch OJIMIKEe CONPUKOCHYTHCS C
MIPUPOMOI, HAYUYUTHCA HAOJIIOAATH,
HCCJIeN0BaTh, AHAJIN3NPOBATh, 4 TaK-
’Ke BCTPETUTHLCA C YUeHBIMU 3aII0Be -
HuKa «IlacBUK» 1 y3HATh CYTh UX Je-
aTeabHOCTH. KOHKpeTHYIO mpodec-

«Pasvik» and learn the essence of
their work. We have not chosen
any specific profession yet, but the
knowledge and experience gained
in the ecological camp will be very
useful in the future.

[31]



Yuersl Mmeaxkux miaekonuraomux. @oro H. [Toarukaprosoii.
Record keeping of small mammals. Photo by N. Polikarpova.

Pa6ora auxenoJsora B mosae. ®oro H. Ilosukapmnosoii.
The work of the lichenologist in the field. Photo by N. Polikarpova.
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JlargmadTHbIe HccaenoBaHuA U TouBeHHbIe poduau. ®oro H. IlomukapmoBoii.
Landscape research and soil section. Photo by N. Polikarpova.

CHUIO B JKU3HU MBI eIle
He BeIOpaJIN, HO 3BHAHUA
U OIIBIT, TOJYYEeHHBIEe
B BKOJIOTUYECKOM Jiare-
pe HaM OYeHb IPUTO-
IATCA B OyayIIEeM.

Pa6ora B HeTeTKNX
ycaoBuax. @oro
H. IlonmukapmoBoii.

Work in hard conditions.
Photo by N. Polikarpova.
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3UMHUN MAPIIIPYTHBIN YUET JKMBOTHBIX
B BAIIOBETHUKAX

WINTER ROUTE REGISTRATION
OF ANIMALS IN RESERVES

Anekceut Kaprysos,
8 Kiacc, mxosia Ne 20,
. Hukens.

Alexey Kartuzov,
Grade 8, school number 20,
the village of Nickel.

B samBape-mapTe Ha 0co00 oxpa-
HSIEeMbIX IIPUPOAHBIX TEPPUTOPUAX
Poccum 06BIUHO TPOXOAUT BUMHUN
MapHUIPYTHBIN yUYeT 3Bepell U ITHUIL
(3MY).

Perucrparuio iecHbIX oOUTaTE e
npoBogAT corpyaHukm OOIIT. Ilpo-
X0 TI0 HaMeUYeHHOMY MapIIpyTy,
HaOJII0laTe I OTMEUaIoT B CIIeIab-
HOI YUETHOU KapTOUKe UM Ha cXeMe
BCe IIOSBUBIINECA HA CHETY CJEeIbI, C
yKasaHUeM BUA U KOJIUYECTBA Mpej-
cTaBUTeJIeH KUBOTHOTO Mupa. Ilepe-
IIICh «JIECHOTO HaceJeHUA» Heo0Xo-
IuMa IS MOHUTOPUHTA IMOMYJIAIUN
IITUIL ¥ 3BEPEN Ha OIpeIeJIEHHOM Tep-
putopuu. YUeT AUKUX KUBOTHBIX
OOBIYHO OCYIIIECTBJISIETCA IIOCIE KaK-
JIOT0 CHeroIlaJla B TeueHUe BCell 3UMbl
U 3aKaHYUBAETCA CO CXOJOM CHEXKHO-
r'o IOKPOBA.

From January to March win-
ter route registration of animals
and birds (WRR) takes place in
natural areas under special pro-
tection. The staff of natural areas
under special protection conduct
registration of forest dwellers.
Following the planned route, ob-
servers take notes of tracks on
the snow indicating the type and
number of wild animals and put
the information on a registration
cards or on card scheme. Regis-
tration of «forest citizens» is nec-
essary to monitor the population
of birds and animals in a certain
area. Registration of wild ani-
mals is usually conducted after
every snowfall throughout the
winter and finishes with the loss
of snow cover.
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Caensl kypomaTtku Ha cHery. @oto A. Kaprysosa.
Partridge tracks in snow. Photo by A. Kartuzov.

B samoBemuuke «IlacBux» 3MY
IIPOBOJATCS KaK Ha TePPUTOPUU 3a-
IMOBEJJHNKA, TaK U B €r0 OKPECTHO-
CTAX. YUET opraHusyeTcd CcuJIaMu
HAYYHBIX COTPYAHUKOB U TOCYyaap-
CTBEHHBIX WHCIIEKTOPOB 3aIlloBe]-
Huka. Iloacuer pesysbTaToOB BemeT-
cAd MO cHellMaJibHOU MeToauke. [ia
mpuMepa paccMoTpuM naHHble SMY
2008 roga, KOTOpPbIE UMEIOTCS B OILY-
OMMKOBaHHOI «JleTonmumcu IPUPOILI»
3amoBegHNKAa. B TOT roj ob1asa mpo-
TAKEeHHOCTh MapHIPyTOB COCTaBUJa
105,2 KuaomeTrpa, 13 HUX II0 JIECHBIM
yroabam 72,4 KM, mo 6osioram 32,2
KM 1 0,6 KM 110 JIBZIY PEK U 03€ep.

Tak BBITJIAAUT TaOJIMIIA Pe3yJIbTa-
TOB PerucTpamuu CJeJ0B 3Bepeil Ha
OOHOM 13 TPUHAAIATH MAapIIPYTOB
sanoBeguuka B 2008 roxgy:

The staff of the reserve «Pasvik»
conducts WRR on the reserve ter-
ritory as well as in the surrounding
area. The registration is organized
by the research staff and state in-
spectors of the reserve. Calculation
of results is carried out by a spe-
cial technique. For example, let’s
consider the data of WRR 2008,
which are published in the «Nature
Chronicles» of the reserve. In that
year the total length of the route
was 105.2 km, of which 72.4 km
in the forest, 32.2 km through the
swamps and 0.6 km across the ice
of rivers and lakes.

Here is the table of the results of
the registration of animal tracks
on one of the thirteen routes of the
reserve in 2008:
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Buo (Species) Caedos, abc. (Tracks)| Ha 10 km (For 10 km.)
Benka (Squirrel ) 3 1,8
T'oprocraii (Ermine ) 3 1,8
3asi-6enak (Blue hare) 4 2,4
Kynuna (Marten) 1 0,6
JIucuma (Fox ) 1 0,6
Jlocs (Elk ) 1 0,6
Jlacka (Weasel ) 1 0,6

Perucrparnusa OTUIT IPOU3BOIUT-
csd He TI0 cJenaM, a o (pakTUIeCKUM
BcTpeuaM. B Tabiuiie oTpaskeH ydueT
nTui, Ha Mapmipyte Ne 11 B 2008

rofny:

Bird registration is carried out
at the actual encounter not judg-
ing by tracks. Here is the table
of bird registration on the route
number 11 in 2008:

Yucao nTuit

Paccroaumne | Kareropus | XapaxTep

B IPYIINE U yIrOJl | OOHApPY:KeHUA yroguii obHapy-
BCTpeun (mo meHTpa (The ca- JKeHUA
Iara Bung MaJbIi / 6OJIBIION TPYIIBI), M tegory of (The cha-
(Date) (Species) | (Number of birds Detection land) racter of
in a group and the distance detection)
angle of incidence | (to the group
Small/large) centre), m
17.03.2008 |T'ryxapsb 4 70 30 25 Jlec Baaerenan
(Wood (omyIKa) | ¢ mepeBbeB
grouse) (Wood- (Flew away

side) from trees)

IIo pesyabraTram SMY MOKHO Cy-
JIUTHh O TOM, U3MEHUJIOCH JI BUJ0BOE
W YHCJIeHHOe OOraTCTBO JKHUBOTHOI'O
MHUpa Ha 0c000 OXpaHIEeMBbIX IIPUPOJI-
HBIX TEPPUTOPUAX, KAK OHO MEHAET-

According to the results of
WRR we can judge whether the
range of species and their popula-
tion number have changed in natu-
ral areas under special protection,
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cd U3 rojia B r'oJl, OT Yero 3TO 3aBUCUT
U T.[I.

1 mamepeH TPOOIKUTHE PAbOTy O
3UMHHNX MapPHIPYTHBIX yueTax C Iie-
JIbIO MCIIOJIb30BAHMS HEKOTOPBIX dJIe-
MmeHTOB SMY n1s opranmsanuu mIpu-
POIHBIX TYPUCTUUYECKUX MaPIIPYTOB.

how it changes from year to year,
factors these changes depend on,
etc.

I intend to continue working on
WRR in order to use some of its
elements for the organization of
natural hiking trails.

3HAKOMCTBO C 3MMHMM MapUIPYTHBIM METOIOM PETruCTPAIMH CJIed0B.
®oro JI. ITporodnenoii.
Getting to know WRR of tracks.Photo by L. Prokofjeva.
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YTO USYYHAET JINXEHOJIOTUA?
WHAT DOES LICHENOLIGY STUDY?

Erop Kamanos,
8 Kaacc, mxoaa Ne 20,
n. Hukens.

Yegor Kashapov.
Grade 8, school number Ne 20,
the village of Nickel.

Honuna peku Ilas aBasgerca ua-
cThi0 JlamiaaHAuUM — CKal304YHO IIpe-
KpacHoO# ceBepHOU cTpaHbl. CBomM
Ha3BaHMEM OHa o0s3aHa JUIIANHU-
KaM — MpPeJCTABUTEJIAM PaCTUTENb-
HOT'O MUPAa, B KOTOPBIX YAUBUTEJIHLHO
CcoUueTaroTCcd ABa JKUBBIX OpraHU3Ma —
BOJIOPOCJb U Ipub. 3yuennmem sTux
YAUBUTEJIbHBIX JKUBBIX OPraHU3MOB
3aHUMaeTcA HayKa JUXEHOJOTHud.
JInmaiHUKKY — cUMOMOTHYECKHE ac-
conmuanuy TpPuOOB U MUKPOCKOIIU-
YeCKHUX 3eJEHBIX BOAOpOCeii, oOpa-
3YIOT CJIOEBUINle, BHYTPU KOTOPOTO
pacnojararTcA KJIeTKU (poToOMOoHTA.
JBolicTBeHHaa NOpuUpoJa JUMIANHU-
KOB — I'/TaBHOE UX ITPeMYIIeCTBO, I0-
3BOJISIOINIEe BBIXKUBATD B IIPUPOTHBIX
yceaoBuax Kpaiimero Cesepa. OHu
IIEePBBIMU OCBamMBaOT KaMEHUCTHIE
cyOcTpaThl M IIPOKJIAALIBAIOT IIYTh
IPYyTUM pacTeHUAM. JIumawHukm —

The water gap of the river Pas
is a part of Lapland — a fabulous-
ly beautiful northern country.
It owes its name to lichens — rep-
resentatives of the plant world,
which surprisingly combine two
living organisms -algae and fungi.
These organisms are studied by an
amazing science lichenology. Li-
chens, which are symbiotic asso-
ciations of fungi and microscopic
green algae, form a thallus, inside
of which there are the cells of pho-
tobiont. The dual nature of lichen
is their main advantage, that al-
lows them to survive in the natu-
ral environment of the Far North.
They were the first to master the
rocky substrates and pave the way
for other plants. Lichens are slow-
ly-growing organisms. Their aver-
age age is about 30 — 80 years, and
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MeJJIEHHO PacTyII[ie OPTraHu3Mbl, UX
CpegHUII BO3PACT COCTABJSIET OKOJIO
30-80 jer, a MakCUMaJbHBII — M0
600-2000 umer. I'pynma HACYUTHI-
BaeT nmopaaka 25 000 TeicAY BUIOB,
3HAUNTEJbHOE YMCJIO0 BUIOB OOHTAaeT
umenHo Ha Kpaiitnem CeBepe.

the maximum is 600 — 2000 years.
The Group has about 25,000 thou-
sand species, a significant number
of species live in the Far North.
The study of lichens of Kola re-
gion has been carried since the XIX
century. The person who started

Kaagonus nmpuaapnuiickasa. ®oro 0. Kporosoii.
Cladonia alpestris.Photo by O. Krotova.

N3yuenue sumaitHunkoB KosbcKo-
ro kpada Begercsa ¢ XIX Beka. Bra-
yaje HaJ 9TOi padoToil TPyauICA
¢puuckuit boranuk E. Nylander, co-
CTaBUBIIKUN KJIACCUYECKYIO MOHOTPA-
duto «JIluxenodaopa Ileuenrm», rae
eCTh CBeJleHUA O 764 TaKcoHaxX Ju-
marHuKoB. Bo BTOpoit mosoBuHe XX
BeKa WuccilefoBaHUe JUMNIANHUKOB
MIPONOJIKUJIN yUYeHble Halllell cTpa-
HBI. B pasubie roger A.B. JlomOposB-

this work was a Finnish botanist
E. Nylander, who wrote a classic
monograph «Lichenflora of Pech-
enga». You can find information
about 764 taxa of lichens there. In
the second half of the XX century
scientists of our country continued
to study lichens. A.V. Dombrovs-
kaya, I.M. Antonova, T.A. Dudo-
reva and many other lichenolo-
gists studied the flora of lichens
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IlexpTurepa co6aunsa. ®oro 0. Kporosoii.
Peltigera canina. Photo by O. Krotova.

ckasg, .M. AnronoBa, T.A. Iyno-
peBa U MHOTHE APYTHUe JIUXEeHOJIOTUN
u3yyaau (QpJopy JUMIaiHUKOB U TPY-
IUJIVCH HaJ CO3JaHueM KpYIIHeHIe-
ro repbapusa. Ha ocHoBe cobOpanHOMI
KOJUIEKIIUY ONyOJMKOBAH KaTaJior
JuitanHnKoB MypMaHCKOM 00J1acTh.
" y:xe B XXI BeKe yriayOJIeHHBIM 13-
yueHreM MUKPOJUIIAMHNKOB HaIllle-
I'0 pernoHa 3aHNMAaeTCs BeYIIH JIn-
xenoJjior Poccuu I'.I1. YpbanaBuuioc.

3anoBeIHUKU ABJIAIOTCS Hanboee
M3YUYEHHBIMU TEPPUTOPUSIMHU C TOUKHU
3peHuA Pa3HOOOPa3us JUIIATHUKOB.
Hanpumep, B 3amoBemnuke «Ilac-
BUK» B HACTOSIIlee BpeMs M3YUEHO
0oJsiee 400 BumoB JUITANHUKOB. W3-
YUEHUIO JINIITAaWHUKOB 3aIll0BeTHUKA
nmocBATUIN cBoe Bpems T.A. Jlymope-

and worked on the creation of the
largest herbarium. Based on the
collected lichen collection a cata-
logue of the Murmansk region was
published. In the XXI century a
leading Russian lichenologist G.P.
Urbanavichyus worked on the deep
study of microlichens of our re-
gion.

Reserves are the most studied
areas in terms of diversity of li-
chens. For example, in the nature
reserve «Pasvik» the number of
currently studied lichens is 400
species. Such scientists as T.A.
Dudoreva, M.A .Fadeev, G.P. Ur-
banavichyus dedicated their time
to studying lichens of the reserve.
Studyings are continuing, there
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Ba, M.A. ®ageena, I'.II. YpbaunaBu-
yioc. McciemoBaHus ITPOJOJIMKAIOT-
cd, BIepeau eIlle MHOTO OTKPBITHIA,
TJIABHBIM 00Pa3oM B T'PYIIIIE MUKPO-
JUINAHHUKOB, KOTOpPbIe KUBYT Ha
KaMeHHCTOM cyOcTpare.

Ponp jaumiaiiHUKOB B IIPUPOIE
OUYeHb BeJINKa, HAaIIPpUMep:

— OHU ABJAIOTCA YYTKUMHU HHIU-
KaTopaMu B3arpsasHeHUs OKPYKalo-
ITe CpeJbl;

— MoceJIeHWEe MHOTUX JINIIAuHM-

KOB Ha Pa3JIMYHBIX TOPHBIX MOPOJIaX
YKas3blBaeT Ha COJiep:KaHue B HUX
KaJbIlud;

— 00IIen3BeCTHO WCIOJIL30BAHUE
JUIIAaiHUKOB Ha KpaliHeM ceBepe
B KauecTBe KOPMOBBIX PaCTeHHU Ha
OJIEHbUX ITacTOUIIaX;

L e i -

are still a lot of discoveries to be
done in the future, mainly in the
group of microlichens which live
on the rocky substrate.

Lichen role in nature is very
large, for example:

— they are sensitive indicators
of environmental pollution;

— settlement of many different
lichens on various rocks indicates
the content of calcium;

— there is the well known use of
lichens in the Far North as fodder
plants in reindeer pastures;

— substances derived from li-
chen are widely used in the phar-
maceutical industry and perfumes
etc.

ERy o 0 RN

JIumaiiHUKM pacTyT 1 Ha 00J0TaX, 3aHMMAIOT BEPUIMHBI TPA/.
®oto H. IloamkapmoBoii.
Lichens grow in wetland and occupy the top of the ridges. Photo by N. Polikarpova.

[41]




— TNOJIy4eHHBble U3 JUIIAaWHUKOB
BellleCTBa IIUPOKO HCIIOJb3YIOTCA B
(hapmaneBTHUECKOI 1 Tap(PIOMEPHONI
IIPOMBINIJIEHHOCTHU U JP.

Bce, uTo MHe ymaaoch y3HATE O JIU-
MafHUKaX, 9TO OYeHb WHTEPECHO.
Cunuraio, 4TO 5TH JKUBbIE OPTaHU3MBbI
XpaHAT B cebe MHOTO 3arafoK 1 TaiH.
Xouy IPOJOJKHUTH CBOU KCCJIEI0BA-
HUS B 00J1aCTH JINXEHOJOTUM, U OBITH
MOJKeT, MHe yJacTCsA OTKPBITH MHO-
o0 HOBOM M BaKHOI mH(MOpPMAIUI 00
ATUX MHTEPECHBIX obuTaTeasax Kpaii-
Hero CeBepa.

The information that I could
learn about the lichens is very in-
teresting. I think that these living
organisms store a lot of mysteries
and secrets. I want to continue my
studies in the field of lichenology,
and maybe I will be able to find
a lot of new and important infor-
mation about these interesting in-
habitants of the Far North.

IHerpapusa cuexxknasa. ®oro . 3anapunHoro.
Snow cetraria. Photo by I. Zatsarinny.
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YTO USYYHAET JIAHAIMTA®TOBEIEHUE?
WHAT DOES LANDSCAPE SCIENCE STUDY?

Exarepuna Ceparok,
8 Kiacc, mrxkoaa Ne 19,
r. 3aI0JAPHBIA.

Catherine Serdyuk.
Grade 8 kiace,
school number 19,

the city of Zapolyarny.

Jlagpmadgr... [Ipu aTom caoBe erie
HeJJaBHO IIPeJCTaBJISAI0Ch N300pake-
HUe BHEIITHEro 00JIMKa Kakoi — Jubo
MECTHOCTH, e€ meizak. OgHaxo, co
BpeMeHeM, B 0COOeHHOCTH II0CJIE TPY-
JIOB BBIJAIOIIEroCsa COBETCKOrO TI'€0-
rpada JIrBa CemenoBuua Bepra sTo
MMOHATHE HAIIOJHUJIOCH HOBBIM, TJIY-
OOKMM coJep:KaHiueM 1 CTaJ0 OSHUM
13 OCHOBHBIX B HayKax o 3emJje. Tak
YTO JKe TaKoe JaHAIa(pT B COBPEMeH-
HOM CMBICJIE cJIoBa?

Jlagamiaht — 9TO CTPOTO OIIpee-
JIeHHAsA eJUHUIIA B PALY COONUNHEH-
HBIX  IIPUPOJHO-TEPPUTOPUATBHBIX
KOMILJI€KCOB, TaK CUMTAJI IIPeICTaBU-
TeJIb MOCKOBCKOU ITIKOJIBI JIaHAIIa(d-
roBeneHuss H.A.ConHIEB, KOTOPBIA
rMeJT 00JIBIIIOEe KOJUYECTBO IIOCJIeO-
Bartesneii. IlIKoabHBIN Kypc reorpa-
(buu maer HaM ciaexymllee IMOHATHE
gauamaTa: «3T0 BBAUMOCBA3b KOM-

Landscape... Until recently
hearing this word I imagined the
exterior of some area, its topogra-
phy. However, over time, this con-
cept was filled with a new profound
meaning and became one of the ma-
jor concepts in the geosciences. It
all happened thanks to the works of
the outstanding Soviet geographer
Lev Semenovich Berg. So what is
the landscape in the modern sense
of the word?

«Landscape is a well-defined
unit in a series of subordinate
environmental systems» was a
definition of a representative of
the Moscow school of landscape
N.A.Solntsev, who had a large
number of followers. School geog-
raphy course gives us the following
notion of landscape: «This is the
interconnection of natural com-
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I'panasl ¢ mpepsiBucTHIM YexaoM MopeHbl. @oto H. Ilotukaposoii.
Beds with intermittent cover of moraine. Photo by N. Polikarpova.

IIOHEHTOB IIPUPOABI: KJMMAaTa, Iop-
HBIX TIOpPOJZ, HOJ3€MHBIX N IIOBEPX-
HOCTHBIX BOJ, peJsibeda, II04B, PACTH-
TeJIbHOT'0 U YKUBOTHOI'O MUPAa Ha oIIpe-
JleJIeHHOU TeppuTopum». VzyueHuem
JaHgniagpToB 3aHUMAaeETCA JaHAad-
TOBeZieHUe — paszes (u3muecKou reo-
rpadum, U3y4aronnuil CJI0KHbIE IIPU-
POJAHBIE U IIPUPOSHO-aHTPOIIOTEHHbIE
reocucTeMbl pasjuuHoro pasra. Oc-
HOBa JIaHAIIA(TOBELEHUSA — yUYeHUe
0 reorpaguueckom Jagamadre.
KomnnuecTBo maHamagToB HEUs-
MEpPUMO BeJNKO. Bce oHM 00pasyooT
JaAIma@THYI0 000JIOUKY  3eMJIH.
CrpoeHue eé 3aKOHOMEPHO U IIOMYI-
HseTCHA paclipeleJIeHUIO Telljia U BJjia-
I'd, a TaKyKe 0COOEHHOCTAM peJsbeda
TOU MW MHOU MecTHOCTHU. B 3aBucu-

ponents: climate, rocks, ground-
water and surface water, terrain,
soils, flora and fauna in a certain
area». The study of landscapes is
done by landscape science, it is
a section of physical geography
that studies the complex natural
and natural-anthropogenic geo-
systems of various ranks. Basis of
landscape science is the study of
the geographical landscape.

The number of landscapes is in-
finitely large. They form a land-
scape cover of the Earth. Its struc-
ture is logical and is it complies
with the distribution of heat and
moisture, as well as the features of
the relief of a particular area. De-
pending on the climate, from the

MOCTH OT KJIIMAaTa, OT IT0JI10ca K DK Ba-
TOPY BCTPeUaloTCA apKTHUUYecKue IIy-
CTBIHM, TYHIPBI, JIECOTYHAPHI, Jieca,
JIECOCTEeNU, CTeNUu, HYCTBIHU, TPO-
MMMYEecKre M dKBaTOpUAJIbHBIE JIAHJ-
madTel. Pazmerienue aTux mpupo-
HBIX 30H OyJeT 3aBHCETh OT peJibeda.
B cBs3uM ¢ 3THUM CYIIECTBYIOT TaKue
MOHATUA KaK IMUPOTHAA 30HAJb-
HOCTB M BBICOTHAS IOSCHOCTbD.
JlapamadTel MOXKHO KJaccudmu-
IIUPOBaTh HA IPUPOAHBIE, IPUPOTHO-
QHTPOIIOTEHHbIE U AHTPOIIOTeHHBIE.
Kpynuble mpupomHble JIaHAIIA(MTHI,
KaK paBHUHHBIE U T'OPHbIE, HA3bIBA-
I0TCA KJlaccaMu. BHyTpu HUX BbIze-
JSIOTCSA TUIIBI: TYHIAPOBBIN, JIECHOM
(Ta€KHbBIM), CTEIIHOMN, TYCTHIHHBIA U
r.n. OHN, B CBOIO ouepenb, AEJIATCS

pole to the equator we can distin-
guish arctic deserts, tundra, for-
est tundra, forests, forest steppe,
steppe, deserts, tropical and equa-
torial landscapes. The location of
these natural areas will depend on
the terrain. In this regard, there
are such notions as latitudinal and
high-altitude zoning.

Landscapes can be classified into
natural,  natural-anthropogenic
and anthropogenic. Large natural
landscapes, plain and mountain,
are called classes. They have the
following types: tundra, forest
(taiga), steppe, desert, etc. They,
in their turn, are divided into sub-
types. The smallest units are mi-
crolandscapes. Thus, landscapes
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IIpumep KoMILTEKCA ¢ MOPCKMMU PABHUHAMM.
An example of a complex marine plains in the reserve. Photo by N. Polikarpova.
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IToiimennsie yuactku pexu I1az. @oro O. [Iepmmuna.
Flood plains of the river Pas. Photo by O. Pershin.

Ha moATUIbl. CAMBIMHU MEJIKUMU O] -
pa3meIeHusAMI SABJISIOTCA MHUKPO-
naugmadrel. Takum ob6pasom, JaHI-
madTel pas3janyarTcd II0 paHram,
pasmepam, MOpoucxoxkaenn. IIpo-
MEeXKYTOUHOEe IIOJIOKeHNe 3aHUMAIOT
JaHAMa(Thl CebCKOX03AMCTBEHHO-
r'0 U JIECOXO03SAMCTBEHHOT'0 MCIOJIb30-
BaHUsA, CaJ0BO-IIAPKOBLIE aHCcaMOJIn,
IIPUTOPOJHEIE 3eJIEHbIE 30HEI.

B Hacrosiee BpeMsa MHOTHE JIAHI-
ma@Tel 3MEeHeHbI YeJI0BeKOM, a He-
KoTOopble — co3maHbl uM. CTposarcsa
ropojia, MPOKJIaABIBAIOTCS TOPOTH,
oOpabaTbIBaeTCcs 3€MJIsI, OCYIIAOT-
CcAd WJM OPOIIAIOTCA OIpeAeEHHbIe
TEePPUTOPUU, U HEBOJIbHO BO3HIKAET
BOIIPOC — HE MCUEe3aeT JIN IIPUPOSHBIHN
JIaHIIA(T IPU BCeX 3TUX ITEPEeCTPOI-
Kax, He 3aMeHAEeTCS JIU OH KaKUM-TO

differ in rank, size, origin. An in-
termediate position is occupied by
landscapes of agricultural and for-
estry use, gardens and parks, sub-
urban green zones.

Currently a lot of landscapes
are modified by man, and some are
man-made. Cities are built, roads
are constructed, land is cultivated,
and some territories are irrigated
or drained. Because of all these
changes there arises a question:
will the natural landscape disap-
pear due to the reconstruction, will
it be replaced by some other type of
a system completely dependent on
man? As a result there appeared a
problem of conservation of valu-
able natural, historical and cul-
tural areas. In the early 1990s the
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IPYTUM THUIIOM CHCTEMBI, IIOJTHOCTHIO
3aBUCAIINM OT uejioBeKka? B cBsasu ¢
9TUM BO3HHEKJIa IIpobJieMa coxpaHe-
HUA IIEeHHBIX IIPUPOAHBIX M MCTOPHM-
KO-KYJIbTYPHBIX TEPPUTOPUI.

B mauame 1990-x romoB B mMupe
oco0oe BHUMaHIE HaunHaeT e aTh-
cs KYJbTYPHBIM JaHAIadgTaM, Kak
0CcO00OMY THIIy HPUPOJHOTO W KYJb-
TYPHOrO HacjeAus. B pyKoBoAAIIMX
nmorkymenTax IOHECKO mnosaBisercs
MMOHATHE «KYJIbTYPHBIN JaHIIIA(T» .
B reorpaguueckomM cMbICIE KYJIbTYP-
HBIN JaHAIIa(T — He IIPOCTO Pe3yJib-
TaT COTBOPUYECTBA YeJIOBeKa U IIPUPO-
b, HO 1 ()OPMUPYEMBbIil TPUPOIHO-
TEPPUTOPUATBHBIA KOMILIEKC.

world’s attention was given to cul-
tural landscapes as a special type of
natural and cultural heritage. The
concept of «cultural heritage» ap-
peared in the directive documents
of UNESCO. In a geographical
sense the cultural landscape is not
simply the result of co-creation of
man and nature, but also a gener-
ated environmental complex.

Varlam Island on the terri-
tory of the reserve «Pasvik» is a
unique place, elements of the cul-
tural landscape are present here
because the island itself is an ob-
ject of natural, historical and cul-
tural heritage.

CeBepo-Tae:xkusbrii manama@T goanasl pexu [Ias. doro C. I'peuanoro.
North-taiga landscape of the river Pas. Photo by S. Gretchany.
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OctpoB Bapmama Ha TeppuTOopuu
samoBeguuka «IlacBuk» — yHUKab-
HOE MEeCTO, 3/IECh yiKe 3aJIOKEHBI dJie-
MEHTHI KYJIbTYPHOI'O JauamadTa, Tak
KaK caM OCTPOB — 3TO O0'BEKT IIPUPOJI-
HOT'0, UCTOPHUYECKOTO U KYJIbTYPHOTO
HacJequs.

Corpynauku sanoBegHuka «Ilac-
BUK» JaBHO YAEJAIT 0c000e BHUMA-
HUEe W3YUYEeHUIO0 IIPUPOJHOTO JaHI-
madTa, a B IIocJaeHNe IO bl HaYaJIu
paboTy II0 M3YUYEHHIO0 KYJIbTYPHOI'O
aangmadra gonunsl pexu Ilasz, Tak
KaK dTa TeppPUTOpUsA cBoeoOpa3Ha U
OTJINYaeTCs MHTEPEeCHOU WCTOpUen,
KYJAbTYPOA M TPAAUNUAMU HApPOIOB,
HaceJIAOIINX ee.

The staff of the reserve «Pas-
vik» has long paid special attention
to studying the natural landscape,
and in recent years has begun to
work on the cultural landscape of
the Pas River Valley. This area is
unique and significant because of
its interesting history, culture and
traditions of the inhabitants.

So, in 2006, Polikarpova Nata-
lia Vladimirovna — Candidate of
Geographical Sciences, Vice Direc-
tor of the Reserve «Pasvik» for
scientific work under the direction
of Professor in the Department of
Physical Geography and Geoecol-
ogy of Moscow State University,

JlemHMKOBas paBHMHA C PeIKOCTONHBIMU cocHAKaMu. ®oto O. Ilepmmna.
Glacial plain with sparse pine trees. Photo by O. Pershin.
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Tax, B 2006 roxgy IlosmmkapmoBa
Haranbsa BragumMupoBHa — KaHIUIAT
reorpapmuecKux HayK, 3aMeCTHUTEJb
IupeKTopa 3amoBegHuKa «IlacBuk»
II0 HAYYHOM padoTe mOJ PYKOBOJ-
cTBOM Impopeccopa Kadeapbl Pusnde-
CKoli reorpaduu u reoskosoruu Mo-
CKOBCKOI'0 TOCYAapCTBEHHOTO YHU-
Bepcurera 9.M. PakoBcKoil co3nasia
JaHama@THYI0 KapTy 3aloBeJHUKA
«ITacBuk». Ha kKapre BbImeseHo 46
THUIIOB IPUPOJHO-TEPPUTOPUATIBHBIX
koMmiLiekcoB (IITK), o60benmHeHHBIX
B 6 rpymnm. UyTs mos:ke, B 2008 roxy
H.B. ITorukapmnosoit u 9.M. Pakos-
CKOM BBITIOJIHEHO JaHAIIIa()THOE Kap-
TorpaupoBaHre HOPBEKCKOTO 3a-
noBegHuka — Pasvik Naturresevat.
Bnepenu 6oJibiiye mmjIaHbl IO KapTo-
rpagupoBaHuio Teppurtopuu Tpéex-
cropoHHero napka «Ilacsuk-Nuapu».

Pabora Ham wusyuyeHumeM JaHHON
TeMBbI TTO3BOJIMJIA MHE HOIAPOOHO y3-
HaTh O pasHooOpa3uu JaHAIIA(TOB,
uxX KJaccu(uKaluu, a Takke pado-
Te yueHBIX — JaHamagToBenos. Ilo
MOeMY MHEHWIO, 9TO OUeHb BaKHad
U CJIOKHaA pabora, Tak Kak, nusydas
JaHgmadTe, yuéHble ycTaHaBJIWBA-
IOT He TOJbKO B3aMMOCBA3U MEXKIY
KOMIIOHEHTaMH1 Ha TOH WJIN NHOI Tep-
PUTOPUM, HO U YCTAaHABJIMBAIOT CYIIle-
CTBYIOIIIHE IIPO0JIEMBI, OOCY:KIAIOT
IIyTH X PEIIeHnd, 4YTO OY€Hb BAMHO
JIJIST OXPAHBI IPUPOIBI M YCTOMYMBOTO
yIIpaBJeHUA TEPPUTOPUAMMU.

E.M. Rakowski — created a land-
scape map of the reserve «Pasvik».
They distinguished 46 types of nat-
ural territorial complexes (NTC),
which were united in 6 groups. A
little later, in 2008, N.V. Polikar-
pova, E.M. Rakowski performed
the landscape mapping of the Nor-
wegian Reserve «Pasvik Naturre-
sevat». There are also great plans
to map the territory of the Trilat-
eral Park «Pasvik-Inari.»

The study of the subject allowed
me to learn in detail about the vari-
ety of landscapes, their classifica-
tion, as well as about the work of
landscape scientists. In my opinion,
this is a very important and diffi-
cult job. In studying landscapes,
scientists don’t simply establish
the relationship between the com-
ponents on a given territory. They
also establish the existing prob-
lems and discuss ways to solve
them. This is very important for
the conservation and sustainable
management of territories.
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NCCIAENOBATEJBCRAA JEATEJIBHOCTD YUHAIIINXCHA
IIEYEHTCKOI'O PAIOHA MYPMAHCKOM OBJIACTU

RESEARCH ACTIVITY OF PUPILS OF PECHENEGA AREA
IN MURMANSK REGION

Muxaua Kporos,
10 gaace, mgosma Ne 11
n. Pasgkockmu.

Michael Krotov.
Grade 10, school number 11,
the village of Rayakoski.

IIIxonpHuUKU Ileuenrckoro pai-
OHa aAaKTHBHO YYaCTBYIOT B Hay4YHO-
HUCCJIeI0BaTEeIbCKON IeATEJTbHOCTH.
Hamwu pa6oTbl HEOTJHOKPATHO IIPe[-
cTaBJIAJINCH Ha BecepoccuiicKkom KOH-
Kypce Hay4YHO-HCCJIeI0BaTEeIbCKUX
pabor «Illar B Oyayiee». Ilo auu-
HOMY OIIBITY MOI'Y OTMETHTBbL, YTO
HaIpaBJIeHUA U TEMBI pabOT Pa3Hoo-
Opasubl u nHTepecHbI. ClemyeT pac-
CcKasaTh M O HAIIIeW HCCJIeJ0BATEJb-
CKOI paboTe B paMKaX Pa3JIHUYHBIX
MeXKIYHAPOAHBIX IIPOEKTOB:

1. ®enosnorus Cerepuoro Kajsorra

2. Apxruueckoe Brosgoruueckoe

KynasrypHoe u I'eostornueckoe
HacJeaue

. UccaemoBaTenn BogoeMoB

4. 3uMHsAA TPUPOIA

w

Research activity of pupils
plays an important role in modern
school education. We become fa-
miliar with environmental prob-
lems, and take responsibility for
the environment.

Pupils of Pechenga area are ac-
tively involved in research activi-
ties. Our works have been present-
ed at the All-Russian competition
of scientific research «Step into
the future.» From my personal ex-
perience, I can say that focus areas
and topics of works are varied and
interesting. Here are our the topics
of our research in the framework
of the international projects:

1. Phenology of the North

Calotte
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denonorus CepepHOro
Kamorra (PCK)

deHosOTrUA — HAYKa, U3ydaroIiasa
Ce30HHBIE ABJIEHUA IIPUPOABLI, CPOKU
UX HACTYILIeHHSA, OMOJOTrHYecKue u
HeOMoJIoOTUYeCKre NPUYUHBI, OIpe-
JIeJIAIoIe 9T CPOKM, a TaKyKe B3a-
UMOOTHOIIIEHUSA MEXKAY pPas3HbIMU
JKUSHEHHBIMU (pasaMm OMoJIormye-
CKUX BUJOB.

IIox CeBepubiMm KajmoTToM 1O-
HUMAaoTca Teppuropuu Hopseruwu,
Punnaaguu, [lIBenmuu m Mypman-
ckomt obsactu Poccuiickoit Penepa-
nuu, HaxogAamuecsa 3a CeBepHBIM
IlonapubiM KpyroMm. B aTom peruone
COXPaHUJINCHh YUACTKH, KaK HETPOHY-

2. Arctic Biological Cultural

and Environmental heritage
3. Researchers of water bodies
4. Winter nature

Phenology of the North
Calotte (PNC)

Phenology is the science that
studies the seasonal phenomena of
nature, the timing of their occur-
rence, biological and non-biological
factors determining these terms,
as well as the relationship between
different life phases of species.

The concept of the North Calotte
means territories of Norway, Fin-
land, Sweden and the Murmansk

Yuactauku PectuBajia @enonorua Cesepuoro Kajgorra. @oro O. Kporonoii.
Participants of the festival «Phenology of the North Calotte».
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TOI NIPUPOABI, TaK U IIOJBEpPrIencs
AHTPOIIOTEHHOMY BO3JEHCTBUIO. JTO
JlaeT BOSMOKHOCTh N3yYaTh B3aNMOC-
BsA3U (heHOABJIEHU, TOTObI, TeoTpa-
(puueckux ycaoBuii mu (akTOPOB aH-
TPOIIOTeHHOT'0 BO3/IeAICTBHUA.

Kaxum oOpasoM opranmn3oBaHa CH-
cTeMaTUUYecKas paboTa B paMKax 3TO-
ro mpoekTa? Ha skosioruueckoi Tpo-
e, KOTopas eCTh y KaKJ0M IITKOJIbI-
VYACTHUIILI IIPOEKTA, ITKOJbHUKAMU
BeeTCs pPerucTpanusa HaOJII0JAeHUA
3a 20 oO0beKTaMu PacCTUTEJIHLHOTO U
KBOTHOT'O MUPA, a TaKKe MOT0IHbI-
MU ABJeHuaMu. VgeaibHOU mepuo-
JIUYHOCTBIO JJIsI cOopa JHaHHBIX CUM-
raerca 2 npuA. Ilocae perucrpamun
Ha0JI0e s, IIOJYUeHHbIEe CBeJeHn
— a IMEeHHO JaThl HACTyHJeHHusa (de-
Ho(as, BHOCATCA Ha BeO-CTPAaHUUKY
YYaCTHUKA Ha CaliTe IIPOEeKTa: WWW.
sustain.no. 3gecs BBl MOKeTe HAUTH
BCIO 0asy permcTparuy JTaHHBIX Pas-
MeIIleHHBIX YYaCTHHUKaMU IIPOeKTa,
"HaunHada ¢ 2003 roga. UTorom romo-
BBIX HaAOJIOJEHWI SABJISIOTCSI 2 eKe-
FOJHBIX CeMUHapa: OAUH MeToAuue-
CKUI ceMHuHap IJsA yuyuTesaeir, riae
00CYKJal0TCsI BOMIPOCHI Pa3BUTHUSA
IIPOeKTa, ero HayudyHas IporpaMma,
a Ipyrou mpakTUYeCKHHN — IJId yYUU-
TeJiell M yueHMKOB BMmecTe. Ha co-
BMECTHOM CeMHHape yualuecs yda-
CTBYIOT B IIOJIEBBIX HMCCJI€JOBaAHUAX,
OOMEHMBAIOTCS OIBITOM, M IIPOCTO
obmaroTcsa. B KoHIle BecTpeun pedsaTa
IIPeACTABIAIOT OTUET O BHITIOJTHEHHOM
3a Hefe 0 pabore. B mpoekTe mpuHU-

region of the Russian Federation
which lie beyond the Arctic Circle.
There are pieces of intact nature
as well as those suffering from an-
thropogenic influence. This fact
makes it possible to study the in-
terrelation of phenological phe-
nomena, the weather, geographical
conditions and factors of anthropo-
genic influence.

How is the systematic work or-
ganized in this project? Each school
participating in this project has an
ecological trail, where students can
observe 20 objects of flora and fau-
na as well as weather conditions.
The ideal frequency for data col-
lecting is 2 days. After registering
of observations, all the obtained
information about the date of phe-
nophases occurance is published on
the web pages of participants on
the project website: www.sustain.
no .Here you can find the entire
registration data base placed by
participants in the project starting
in 2003. Results of annual obser-
vations are 2 annual seminars. One
of them is a methodical seminar
for teachers, where they discuss
the development of the project, its
research program. The other is a
practical seminar for teachers and
students together. Students par-
ticipate in field studies, share ex-
periences, and simply talk during
the joint seminar. At the end of the
meeting pupils report on the work

[52]

e

Bynymue yuensie. ®oto O. Kporosoii.

Future scientists. Photo by O. Krotova.

MaOT y4yacTue ITKoJbl MypMaHCKOM
obsactu m npoBUHIIMN PUHHMAPK B
Hopseruwu, B mocaenHue roabl IPoeK-
TOM HHTepecyeTcsa (PUHCKAasdA CTOPOHA.

Hame Apkruueckoe
Buoaornueckoe KyabTypHOE n
I'eonornueckoe Hacaenue

IIpoexT « ABCGHeritage» mampas-
JIEH Ha pacIpocTpaHeHue 3HAHUI 00
00111eM OMOJIOTUYECKOM, KYJIbTYPHOM
M TeOoJIOTMUYeCKOM HacJeIuul ceBep-
HbIX pernoHoB Poccuu, @uraaaanmu
u Hopseruu, myrem co3maHusa MarTe-
PUaJIOB B IIOMOIIb PA3BUTHIO SKOTY-
pusMa, SKOJIOTUUYEeCKOMYy o00Opas3oBa-
HUIO U IIpocBelneHuio. [lapraepamu
mo mpoekTy aBadioTca 10 yupesxmge-
HUY 1 opraHmusanuii u3 3-x CTpaH.

done. Participants of this project
are schools from Murmansk region
and Finnmark in Norway. Finland
has recently shown interest to the
project too.

Our Arctic Biological
Cultural and Biological heritage

The project «ABC Heritage»
aims to spread knowledge about
the general biological, cultural and
geological heritage of the north-
ern regions of Russia, Finland and
Norway through the creation of
materials to assist the development
of ecotourism, environmental edu-
cation and education. The project
partners are 10 institutions and or-
ganizations from the 3 countries.
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BokTrsabpe 2013 roga B mocesike Pa-
AKOCKU MpoBoAUICA (hecTUBAIB IIPO-
€KTOB My3es MOJ OTKPBLITHIM HeO0M
Ha ocTpoBe Bapysama. B HeMm npuHaan
yuacTue mikoJbl Ileuenrckoro patio-
Ha. YUYaCTHUKMN TIPEeJCTaBUJIU CBOU
UJeu, IOJeJTUINCh MBICJIAMYA OTHOCHU -
TeJILHO OyAYyIIero Mmyses, Iocjae 4ero
OTIIPABUJINCH HA ITPOTYJIKY IO IIOCeJI-
Ky. d Tak:ke mpuUHHMAaJ ydacTue B
(ecTuBase. Mosa paboTa Ha3bIBaJIACh
«Co3maHue MPUPOAHO-UCTOPUUECKO-
ro Mysed IIOJ OTKPBITHIM HeOOM Ha
0c000 OXpaHsIeMON IPUPOTHOU Tep-
PUTOPUM: PEATLHOCTh MU YTOIIUS» .
B Hell paccmaTpuBaJics BOIPOC O TOM,
MIPUTOJIEH JIN, C BKOJOTUUECKOM TOY-
KU 3peHusd, ocTpoB Bapaama nisa cos-
TaHWA Ha HEM My3esd, a TaKyKe ObLIu
IIPeJIOKEeHBbI MePhI 10 YMEHBIIIEHUTO
HarpysKu Ha 0c000 OXpaHAeMYyIo IIPU-
POIHYIO TEPPUTOPHUIO.

HccaemoBaTeau BomoeMoB

IIpoexT peanu3oBaH 3amOBEIHU-
KoM «IlacBuk» mpu moagmep:xke I'e-
HepasbHOro KoncynscTtBa Koposes-
crBa HopBerua B Mypmancke. CyTb
IMpoeKTa — HaOJIOJeHUA 3a PEeKou
IIas ¢ oboux OGeperoB. [ljia BemeHUS
HaOJIIONeHU OBLJI COCTABJIEH CIIMCOK
n3 20 pacTenuii, ITHUII, HACEKOMBIX, a
TaKJKe IMOTOAHBIX ABJIEHUM, KOTOPhIE
HY'KHO HabJ/aogaTh. YUYacTHUKaAMU
IIpoeKTa ABJIATCA mKoJa Ne 11 moc.
Pasgkocku u IIIKOJIa HOPBEMKCKOTO
moc. Ckyrdocc. UTOroBeIM MepoIpu-
sATreM ObLTI cCeMUHAp, ITPOIIeAIIINYA Ha

In October 2013 there was held
a projects festival of the open-air
museum on theisland Varlamin the
village of Rayakoski. The schools
of Pechenega area took part in it.
The participants presented their
ideas, shared their thoughts on the
future of the museum, and then
went for a walk around the village.
I also took part in the festival. My
work was called «Creating of Nat-
ural History Museum in the open
air on natural areas under special
protection: reality or utopia». It
posed the question whether Varlam
island is suitable for establishing a
museum from an environmental
point of view. Also some measures
were proposed to reduce the load
on the natural areas under special
protection.

Researches of water bodies

The project was implemented
by the «Pasvik» reserve with the
support of the Consulate General
of the Kingdom of Norway in Mur-
mansk. The essence of the project
is monitoring the river Pas from
both banks. A list of 20 plants,
birds, insects and natural phe-
nomena was compiled in order to
conduct observations. The proj-
ect participants are school Nel1 of
the village of Rayakoski and the
Norwegian School of the village
of Skogfoss. The final event was
a seminar held on the basis of the
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0ase 3amoBeIHMKA U IITIKOJIBI B Pasgko-
cku B mexabpe 2010 roga. Bo Bpemsa
ceMmuHapa, yuaiuecsa Poccuu u Hop-
Berum ImmpoBeJii COBMECTHBIE paﬁoTbI
[0 M3MEPEeHHUI0 TeMIIepaTypbl, IIPO-
3pavyHOCTH, B3amaxa, KHUCJIOTHOCTU
BOJBI, B3ATON m3 peKu. Takr:ke OBLI
IIPOBEJIeH Beuep APYKOBI, Ha KOTO-
POM IIKOJBLHUKN YUYaCTBOBAJIU B CO-
PEBHOBaAHUAX 1 CIIOPTUBHBIX UI'DaxX.

Kakasa ona, soga?
®oto 0. Kporosoii.
What is the water
like? Photo

by O. Krotova.

SUMHSAS IPUPOIA

dTra HHUIMATHBA 3aloBeJIHUKA
«ITacBuk» peanusoBaHa npu (PUHAH-
coBOM moamep:kKe oduca I'yOepHaTo-
pa ®uramapka (Hopserus). IIpoekT
OBLJI OPraHM30BAaH C IeJIbI0 Ha0JIoIe-
HUU 3a IPUPOAHBIMU ABJIEHUAMU 3U-
moi. IIIKOMbHUKY YUMINUCH «UUTATh
U IIOHUMAaTh» CJeAbl 3Bepeil U HeKOo-
TOPBIX IITHUIL, BECTH HAOJIOAEHUA IO
(heHoMOTUU, UBMEPATH CHEIKHBIN TIO-
KpOB (yCTaHOBJIEHME IIOKPOBA U Tasd-

reserve and in the school of Raya-
koski in December 2010. During
the seminar pupils from Russia
and Norway worked together to
measure temperature, transparen-
cy, smell and acidity of the water
taken from the river. An evening
of friendship was held in which pu-
pils participated in competitions
and sports games.

Winter nature

This initiative of the Reserve
«Pasvik» was implemented with
the financial support of the Office
of the Governor of Finnmark (Nor-
way). The project was organized
with the purpose of observing nat-
ural phenomena in winter. Pupils
learned to «read and understand»
some tracks of animals and birds,
to make phonological observa-
tions, to measure snow cover (cov-
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HUe, TMHAMUKAa IIOKPOBa (M3MepeHne
BBICOTHI), IJIOTHOCTH CHera, (hUKCH-
poBaHmWe ABJIEHUI, CBSI3aHHBIX CO
CHEroM: HacCT, T'OJIOJIEUIIA, METEJD).
st cnekeHUs: 3a ABJIEHUSAMU Opra-
HM30BaJI MapIIPyT, KOTOPBIH yUacT-
HUKWU ITPEOJI0JIESIN Ha JIBIKAX

Ilouemy #a pemua 3aHATHBCA HC-
CJIEIOBATENILCKON 1esTeJIbHOCTHIO?
WUpea crarb y4€éHBIM y MeHdA IIO-
sSiBUJACh elrie B 4 roga, Torga A XO-
TeJl cTaTh acTpoHomMoM. Ceituac MHe
OMM3Ka SKOJIOTHMA 1 HeOe3pasamu-
HO COCTOAHUE OKpYKaloIllei Ipu-
POIHOM cpeabl Bcell HAIlEH CTPaHBI.
B coBpemMeHHOM MUpe HeJIb3A rapaH-
THUPOBaTh, UTO S CTAHY HAYUHBLIM Ue-
JIOBEKOM, XOTsS TaKOW BapuaHT pas-
BUTHUS MOeli OyayIeil Kapbepsl eCTh.
Bepen nu Moif BBIOOp — MOKasKeT
BpeM4.

er formation and melting dynam-
ics (height measurement), the den-
sity of snow, recording phenomena
associated with snow: snow crust,
glazed frost, snow storm). They
organized a skiing route to moni-
tor these phenomena.

Why did I decide to get involved
into research activities? I got the
idea of becoming a scientist when I
was only 4 years old, and wanted to
be an astronomer. Now I am real-
ly interested in ecology and I care
about the environmental condition
in our country. I cannot know for
sure whether I will become a scien-
tist or not. It is difficult to do in
our modern world. But I can’t com-
pletely rule out such a thing either.
Time will show if I have chosen the
right profession.

Ha denoxornueckom mapupyrte. ®oro O. KpoTosoii.
Phenological data registration. Photo by O. Krotova.
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CO3JAHUE SAIIOBEIHNKA BTI'YBE ITEYEHT A
ESTABLISHING OF THE RESERVE IN THE PECHENEGA BAY

$1 pacckaky o JOPOroM JJisi MOETO
cepAlia yrojke, MOei MaJIOi POAUHE.
Mzue He 0e3pa3aIndyHO OyIyIIee 3TOro
MecTa, Te A POAUJIach U KUBY. ITO
mocesiok Jlunuaxamapm.

I'y6a Ileuenra — 3anuB B Bapeniie-
BoM Mmope. B Hee Bmagaer pekxa Ile-
yeHra. bepera Ha BBIXOJle T'yObI BBI-
COKMe, OOPBIBUCTHIE U CKAJIUCTHIE,
Jlajiee K BepIIIMHEe 3a/IMBAa OHU MOCTe-
MMeHHO MOHUKAIOTCA U CTAHOBATCS
oraorumu. Ha Oepery pacrojioskeHbl
HaceJieHHbIe TYHKTHI Ileuenra u JIu-
MHaxXaMapHu.

Ilocenox JlmmHaxamapm — Hace-
Jéuubli nTyHKT B Ileuenrckom paii-
oHe MypMmaHCcKoO# o0JiacTu, Yy4acTOK
MypMaHCKOTO MOPCKOTO IIOpTa B
ITeuenrckom sanamBe. OTHOCHUTCA K
ropojckomy mocesneHno Ileuenra.
OTaMUYUTEeSTbHBIMA OCOOEHHOCTAMU
ATUX MECT SBJIAIOTC:

Tarbana Mapuus,
11 gaacc, mkosa Ne 23,
n. JIunnaxamapm.

Tatyana Martsin.
Grade 11, school number 23,
the village of Liinakhamari.

I’ll tell you about the place dear
to my heart, about my native land.
Ireally care about the future of the
place where I was born and live. It
is the village of Liinakhamari.

The Pechenega bay is located in
the Barents Sea. The river Pech-
enega runs into it. The shores of
the Bay outlet are high, steep and
rocky, but to the top of the Gulf
they gradually decrease and be-
come sloping. Such settlements as
Pechenga and Liinakhamari are lo-
cated in the Bay coast.

The village of Liinakhamari is a
populated settlement in Pechenga
in Murmansk region, the site of
the Murmansk seaport in the Pech-
enga Bay. Pechenega is an urban
locality. The distinctive features
of these places are:
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Oxpecrroctu Ileuenrckoit ryost. @oto T. Mapiuux
Surroundings of the Bay Pechenega. Photo by T. Martsin.

— HaJIM4uue IMeHHBIX MOPCKUX
0MOJIOTYECKUX PECYPCOB;
— boraTtas opHUTO(AYHA;
— HaJuune paga peIKUX BUIOB
pacTeHmi 3aHeceHHbIX B KpacHy1o
KHuUTy MypMaHCKOM 00JacTu
u Poccuu;
— pasHooOpasue MPUPOIHBIX
JaHgnad)ToB;
— HaJnure MHOKECTBa IIaMsIT-
HUKOB UCTOPUU U KYJIbTYPHI.
M3BecTHO, UTO B pe3yjbTaTe Ies-
TeJLHOCTH UYeJIOBeKa Bce 3Tu Oorar-
CTBa HAXOAATCS II0] YI'PO30M YaCTHUU-
HOTO WJIX IIOJTHOTO MCUE3HOBEHUA.
H1d coxpaHeHUsA IPUPOAHBIX U
KYJbTYPHBIX KOMILIeKCcOB IleueHr-
CKOT'0 3aJMBa HEOOXOAMMO CO3TaHUe
0co00 OXpaHAeMOII MPUPOJHON Tep-

— presence of valuable marine
biological resources;

—rich avifauna;

—there is a number of rare plant
species listed in the Red Book
of the Murmansk region
and Russia;

— the variety of natural
landscapes;

— presence of many historical
and cultural monuments.

It is known all these riches are
threatened with partial or com-
plete disappearance because of hu-
man activities.

To preserve the natural and cul-
tural complexes of the Pechenga
Bay it is necessary to establish a
natural area under special protec-
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puropun. Ocobo oxpaHAeMble IIPH-
POAHEBIE TEPPUTOPUU — DTO YUACTKU
3eMJIM, BOJHOI MOBEPXHOCTU W BO3-
IVIITHOT'O MPOCTPAHCTBAa HAaJ HUMU,
rJle pacmoJiaraloTcsa IPUPOSHBIE KOM-
ILJIEKCHI U 00'BbeKTHI, KOTOPhIE UMEOT
oco0oe TPUPOAO00OXPAaHHOE, HAYUHOE,
KYJbTYPHOE, 9CTeTUUYECKOe, peKpea-
IIMOHHOE U O3J0POBUTEJbHOE 3HaUe-
HHue, KOTOPbI€ M3BbATHI PEIIEHMAMU
OpPraHOB TOCYJAapCTBEHHO# BJACTHU
IMOJTHOCTBIO MJIM YaCTUYHO M3 XO03AM-
CTBEHHOTO MCIIOJTb30BAHUSA U JIA KO-
TOPBIX YCTAHOBJIEH PEXKUM 0C000i
oxpanbl. C yueToM ocoOeHHOCTEMH pe-
s)kuma OOIIT u craTyca HaXOAAITUX-
cA Ha HUX IPUPOJOOXPAHHBIX YU-
PeKIeHUN Pa3IUUYaIOTCA CIAEIYIOIIe
KaTeropuu yKasaHHBIX TePPUTOPUIA:
— T'ocymapcTBeHHBIE IPUPOIHBIE
3aIlOBeIHUKHY (B TOM YUCJIe
ouocpepHbIe)

— HanmuonanbHbIE TapKU

— IIpupogHbie mapru

— 3aKasHUKU

— ITaMATHUKY TPUPOBI

— IleuaposioruuecKkue mapKu

1 00TaHMUYECKUeEe CaJbl
— JleueOHO-0310POBUTEILHBIE
MECTHOCTH 1 KYPOPTHI.

MNMeHHO rocymapCTBeHHBIN IIPHU-
POIHBIN 3aIIOBEIHUK, Ha MO¥ B3TJIA/,
SIBJIAETCS CaMBIM IIPUEMJIEMBIM pe-
JKUMOM [IJIi COXPaHeHUS BBIIIEY-
KasaHHOU TEPPUTOPUU, IIOCKOJIBKY
UMeeT caMyl0 CTPOryr (opmy oxpa-
HBI IPUPOABI coryiacHo PenepaabHO-
My 3akoHy oT 14.03.1995 Ne 33-P3

tion. Natural areas under special
protection are pieces of land, wa-
ter surface and the air space above
them, where the natural complexes
and objects that have special en-
vironmental, scientific, cultural,
aesthetic, recreational and health
significance are situated. They
have been withdrawn by the au-
thority wholly or partly from eco-
nomic use and there are special
protection measures for them.

Given the peculiarities of the
regulations for Natural Areas Un-
der Special Protection and the sta-
tus of environmental institutions
on their territories we can distin-
guish the following categories of
these territories:

— State nature reserves

(including biosphere reserves)

— National Parks

— Natural parks

— Wildlife sanctuaries

— Nature Monuments

— Dendrology parks and

botanical gardens

— Therapeutic areas and resorts.

I believe that a State Nature
Reserve is the most appropriate
mode for conservation of the above
mentioned areas. It has the strict-
est form of nature protection in ac-
cordance with the Federal Law of
14.03.1995 Ne 33-FL «On Natural
Areas Under Special Protection».

All specially protected natural
complexes and objects (such as
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. Mesammue mu

n-o8 [Hemeunul

YyuacTok
Ileuenrckoii ryosi,
IIe aKTyaJbHO
cozmauue QOIIT.

The piece

of the Pechenega
Bay appropriate
for the formation
of NAUSP.

«006 0c000 OXpaHAEMBIX IPUPOIHBIX
TEPPUTOPUAX » .

Ha reppuTopuu rocymapcTBeHHBIX
MIPUPOAHBIX B3aIllOBeJHUKOB IIOJIHO-
CTBHIO U3BIMAIOTCA M3 X031 CTBEHHOT'O
HCIIOJIb30BAHUA 0C000 OXpaHseMble
IIPUPOJHBbIE KOMILIEKCHI 1 O0BEKThI
(3emsis1, BOAHBIE OOBEKTHI, HeApa,
PacTUTENbHBIM U YKUBOTHBIA MUDP),
UMeIoNIe NPUPOAOOXPaHHOEe, HAyU-
HO€, 9K0JIOTO-ITPOCBETUTENHLCKOE 3HA-
YyeHMe, KakK 00pasIlbl eCTeCTBEHHOU
IIPUPOJHON CpeAbl, TUIUYHBIE WJIN
peakue JjaHamadTe, MecTa coxpa-
HEHUsA TeHeTUYeCcKoro ()oHAa pacTu-
TeJILHOT'O 1 JKMUBOTHOT'O MUpa.

B cBoeit Oyayimei uccaemoBaTe b-
CKOll paboTe A IJIAHUPYIO IIPOBECTU
HUCCJIeJOBAaHNA U OOO3HAUMUTL BECO-
MbIe apryMeHTHI B II0JIb3Y CO3TaHUS
3anoBegHNKa B paiioHe Ileuenrckoro
3aJIinBa.

land, water bodies, mineral re-
sources, flora and fauna) are com-
pletely withdrawn from economic
use on the territory of state natu-
ral reserves. All of these have en-
vironmental, scientific, ecologi-
cal and educational value, as they
are examples of natural environ-
ment, typical or rare landscapes,
places of genetic conservation of
flora and fauna

I am planning to conduct re-
search to identify strong argu-
ments in favor of the creation of
the reserve in the area of the Pech-
enga Bay.
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3EJIEHBIN ITI0SIC PEHHOCKAHINN
GREEN BELT OF FENNOSCANDIA

BukTopusa Boramanosa
10 kxacce, mxoaa Ne 23
n. Jlumaaxamapu.

Victorya Bogdanova.
Grade 10, school number 23,
the village of Liinakhamari.

deHHOCKAHIUSA — 9TO (DUBUKO-TEO0-
rpauuecKas TeppuUTOPHUA Ha CeBePo-
sdamage EBpombl, B cocTaB KOTOPOI
Bxoaar Hopserus, Illsenmusa PuH-
JAHAUA, a Takke MypmaHckasa 00-
nacte u Kapenus B Poccuu. Tepmun
«®DeHHOCKAHIUA» OBLT BBEIEH B 00-
paiesue (PUHCKUM TeojioroM Buib-
reabmoM Pam3zaem.

3enénbpiii  mosic PeHHOCKaIUU
(3IIP) — »TO MEXRIYHAPOAHOE CO-
TPYAHUYECTBO 0CO00 OXpaHAeMBIX
MIPUPOAHLIX Teppuropuii Poccumn,
Hopeerun, ®unnauaun u Illsemnn,
pacIoJIO}KEeHHBIX BAOJb TOCyAap-
CTBEHHBIX I'PAHUIL, C I[eJbI0 COXPaHe-
HUS TPUPOTHOTO U KYJIbTYPHO-UCTO-
puueckoro Hacaenus. B 311D sxogar
JIeCATH AeMCTBYIOMINX 0C000 OXPaHs-
e€MbIX IIPUPOIHBIX TEPPUTOPUIA.

CorpyauuuectBo Poccuu, Hopse-
run 1 PuHIAHINT B 00JIaCTH OXpa-

Fennoscandia is a physiographic
area in the north-west of Europe,
which includes Norway, Sweden,
Finland as well as Murmansk re-
gion and Karelia in Russia. The
term «Fennoscandia» was coined
by the Finnish geologist William
Ramsay.

Green Belt of Fennoscandia
(GBF) is an international collabo-
ration of specially protected natu-
ral territories of Russia, Norway,
Finland and Sweden, located along
the national borders in order to
preserve the natural, cultural and
historical heritage. GBF consists
of ten existing Protected Areas.

Cooperation between Russia,
Norway and Finland in the field
of environmental protection Dbe-
gan in the 70-80s of the twentieth
century. Later, in the early 90s
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Pucynok na33n10B o Tpéxcroponnem napke «IlacBuk-Huapu».
The picture of puzzles of the Trilateral Park «Pasvik-Inari».

HBI OKPY’Kalollleil cpelbl HAYAJIOCHh
B 70—80-e roger XX Bera. Ilos:xe,
B HauaJyse 90-x romos, ¢opmMmpoBa-
JIOCh IIpeJICTaBJIeHNEe O TEePPUTOPUU
3esnenoro Ilosca. B aTto Bpemsa wuc-
ciaemoBarenun ns PuHagHIUU 1 Poc-
CUM BIIePBBLIE BBIABUHYJIU IIPEIJIO-
JKeHUA 0 COXPaAHEeHUIO IIPUPOIHBIX
KOMILJIEKCOB II0 00e CTOPOHBI I'PAHMUI]
Poccun, ®Punnauaguu u Hopserum.

CeBepHada uvacth 3esieHoro Ilosca
denHocKaHAUM IIpecTaBaeHa Tpex-
CTOPOHHUM TPAHCTPAHWUYHBIM Iap-
Kom «IlacBuk-Hapu», co3maHHBIM

the idea of the Green Belt territory
was formed. At this time research-
ers from Finland and Russia put
forward proposals for the conser-
vation of natural systems on both
sides of the borders of Russia, Fin-
land and Norway.

The northern part of the Green
Belt of Fennoscandia is presented
by the Trilateral Transboundary
Park «Pasvik-Inari». It was creat-
ed in 2008 and it got the certificate
of the EUROPARC Federation.
The certificate confirms corre-

[62 ]

u nosyuuBinmuM B 2008 roxy, ceptu-
durar Penepanuu EBPOITAPK. Ha-
Jquuyue cepTuduKara IOATBEPKIAET
COOTBETCTBUE BBICOKHMM €BpOIIei-
CKUM TpebOBaHUAM TpaHCTPAHUY-
HBIX ITAPKOB.

B mapke mpoBomuTCcA cOBMeCTHAasd
Hay4YHO-MCCJIeloBaTeJIbCKasa AeATelb-
HOCTh Y4YeHBIX Tpex crTpaH. Hampu-
Mep, y4YeThl BOJOIJIABAIOIINX IITHUIIL,
u3yuyeHue MONyJAnuu 0yporo MeaBe-
I B nosimHe peku I1as u gpyroe.

XopomuM AOoCTUKeHUeM IapTHe-
poB o TpéxcToOpoHHEMY ITAPKY MOXK-
HO CUUTATh CO3JaHUE MeKIyHapo.-
HOM mepeaBUKHON BLICTABKU B PaM-

spondence to the highest European
standards of transboundary parks.

The joint research activity of
scientists of the three countries is
conducted in the park.

For example, registration of wa-
terfowl, study of the brown bears
population in the valley of the Pas
river etc.

We can consider the inter-
national travelling exhibition
in the framework of the project
«ABCGHeritage» as a prominent
achievement of the partners in the
Trilateral Park. This exhibition
tells the fascinating story of the

Hrpa — nyremecrBue mo 3eaenomy nosacy ®ennockanguu. ®oro O. Kporosoii.
Game — journey through the Green Belt of Fennoscandia. Photo by O. Krotova.
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Kax mpoexTe «ABCGHeritage». 9ra
BBICTAaBKa pacCcKasbIBaeT 00 yBJIEKa-
TeJHLHOM IIyTeIIIeCTBUU II0 CEBEPHBIM
muporam Broab 311D, o Harmeir 00-
e IpuUposie, NCTOPUU U KYJIbTYype.
Ona paccunTaHa Ha BHUMaHIeE B3POC-
JIBIX Y IeTeH U C yCIIeXOM J€MOHCTPH-
pyeTcd B ropofiax W IIOCEJKaX IIPHU-
rPAaHUYHBIX PETrHOHOB TPEX CTpPaH.
[na HUX opraHm3oBaHa MHTepecHad
HacToJabHasa wurpa «lIpukiaroueHus
Brosb 3eaeHoro Ilosca @enHOCKaH-
nun». Paborauxku OOIIT Ttpex cTpan
TaKyKe MPUAyMaJd U elle OAHY WUT-
Py — mas33Jabl O TPaHCIPAHUUYHOM
rmapke.

B 6yayiem s xouy moapooOHee 13y-
YUTH BOIIPOC O PA3BUTHUU COTPYAHUYE-
CTBa B paMKax 3ejieHOoro mosca PeH-
HOCKaHAUU U O IePCIeKTUBAaX CO37a-
HUuA TypuctTudeckoro 6penga 311D.

journey through the northern lati-
tudes along the GBF, of our com-
mon nature, history and culture.
It is designed for the attention of
adults and children and it’s suc-
cessfully demonstrated in the cit-
ies and towns of the border regions
of the three countries. An interest-
ing board game «Adventures along
the Green Belt of Fennoscandia» is
organized for them too. Workers of
SPNA of the three countries made
up one more game which is puzzles
of the Transboundary Park.

In the future I want to examine
the issue of the development of
cooperation within the Green Belt
of Fennoscandia more closely and
the prospects for creating tourism
brand GBF.

3acemanue Cosera Tpexcroponnero Ilapka Ilacsuk-Huapu. @oro 0. Kporosoii.
Council Meeting of the Trilateral Park «Pasvik-Inari». Photo by O. Krotova.
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I'naBa 3.
IIpoekTr «TpexcTopoHHEe COTPYITHUYECTBO
B 00JIaCTH OXPaHbI OKPYKaIONIe cpeabl
B IPUTPAHUYHOM PEruoHe »

| Chapter 3. Project «Trilateral cooperation
on Environmental Challenges in the Joint Border Area» |

ymaem, UTO IIpeAbIAYIIIE TJIaBbI
yoKe IOJATOTOBUJIN HAIIero YMTATeJIsd
K TOMY, UYTOOBI TIOHUMATEL U BOCIIPHU-
HUMAaTh TJaBHOe, NJA Yero 3aTeBa-
Jlach 9Ta KHUTA: UTO TAKOe TPEXCTO-
POHHEEe COTPYAHUYECTBO B 0OJacTu
OXpPaHBI OKPYIKAaIoIIeill cpeabl B IIPU-
rpaanuHoM peruoHe Poccum, Hop-
Beruu u Puunguauu. Kakue sagaunu
CTOAT Ilepe]i IpeJCTaBUTEJAMHU HAY-
KU U YIPaBJIEHUA B 9TOU 00JacTu 1e-
ATEeJILHOCTU 1 KaK UX pelnaTh.

9Jra riiaBa pacCKasbIBaeT O Pe3yJib-
TaTax MacHITabHOTO MCCJIeJ0BATEIb-
ckoro nmpoekra TEC mo marepuaiam,

Haraasa [lonukapmnosa,

3aMeCTUTeJ b JUPEeKTopa

sanoBegHuKa «IlacBuK»
110 Hay4YHOU pabore.

Natalya Polikarpova,
Deputy Director in scientific
work of «Pasvik» nature reserve.

We believe that previous chap-
ters have already prepared our
reader for understanding and
comprehending the essence, the
main purpose of the book: «what
is trilateral cooperation on envi-
ronmental challenges in the joint
border area of Russia, Norway and
Finland. What objectives should
be solved by the representatives
of science and management in this
area?»

This chapter covers the results
of a large-scale research project
TEC based on materials, provided
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IIpenoCTaBJIEHHBIM 3aIlOBEJHUHNKY €ro
YU4aCTHHUKaAMM 1 KOOpANHaATOPaMM.

IIpoekT mox HazBauueM «TpexcTo-
POHHee COTPYOHUYECTBO B 00JacTu
OXpaHbl OKPYKAIOIel cpebl B IIPHU-
rpaanuyHOM peruoHe» («Trilateral
cooperation on Environmental Chal-
lenges in the Joint Border Area»,
TEC 2012-2014) aBiaeTrca joruye-
CKUM IIPOJOJI:KEHUEM paHee IeiicTBO-
BaBmiein mporpammbl IlacBuk (Pas-
vik-program 2003-2006). 9rto co-
TPYAHUYECTBO MEKAY HAYYHBIMU U
MIPUPOJOOXPAHHBIMU OPraHU3aI M-
MU TPeX CTPaH, KOTOPbIe paboTaroT
B peruone IlacBuk-Wuapu. OcHOB-
HOH IEJIbI0 COTPYAHUYECTBA CIAYKUT
rapMOHM3aIlusa W JajJbHeHIlnee pas-
BUTHE METOJOB 3KOJOTMUYECKOT0 MO-
HUTOPUHTA OKPYIKAIOIEH Cpebl 1 ee
KOMIIOHEHTOB, (DOKyCHpPOBaHue BHU-
MaHUA Ha BOIPOCAX M3MEHEeHUA KJIU-
MaTa, TPaHCTPAHUYHOM 3arpssHe-
HUU U 9MUCCUU TAXKEJILIX MeTaJIJIOB,
peryjaupoBaHUM YPOBHSA BOJBI B Oac-
ceriie Muapu-1lasz, MmoHuTOPUHT Uy-
JKepPOJHBIX BUJIOB, a TAK}Ke 3I0POBLE
YyeJIOBEKa. Y Ke U3 STOH Ilejid, KOTO-
pasi BBITJIAAUT MTOBOJLHO OOIIMPHON
Y MHOTOIIJIAHOBOM, OUYEBUIHO, UTO
ITPOEKT MMeeT MHOTO HaIlpaBJIEHUM.
IlocKOJIBKY METOABI M3YUEHUS IIPHU-
POJBLI Pas3JInNUYaOTCA B TPEX CTpaHax,
a Ba’KHO IIOJIyYeHHBIE JaHHBbIE CPaB-
HUBATb MEXKIYy CO00M U UMETH TOCTO-
BepHbIe M OOBEKTHBHBLIE pPe3yJbTa-
Thl, IIEPBEUIIIEN 3ajaueil CTAaHOBUTCS

to the nature reserve by its partici-
pants and coordinators.

The project titled «Trilateral co-
operation on Environmental Chal-
lenges in the Joint Border Area»,
TEC 2012-2014 is a logical contin-
uation of the previous Pasvik pro-
gram 2003-2006. It is a coopera-
tion between scientific and nature
conservation organizations of the
three countries functioning in the
Pasvik-Inari area. The main pur-
pose of this cooperation is harmoni-
zation and further development of
methods of ecological monitoring
of the environment and its constit-
uents, focusing on the issues of cli-
mate changes, transboundary pol-
lution and heavy metals emission,
water-level control in the basin of
Inari-Paz, monitoring of alien spe-
cies, as well as human health. As-
suming this goal, which looks quite
extensive and multidimensional, it
is obvious that the project has a lot
of focus areas. As the methods of
nature study are different in the
three countries, it is important
to compare the obtained data and
have reliable and intrinsic results.
The foremost objective is to achieve
some consistent approaches to col-
lecting scientific data, comparison
of methods, attempt to work out a
general approach, and thereupon
collect the data and carry out re-
search based on unified methods.
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WUMEHHO JOCTUKeHNe HeKUX eIWHBIX
IIOAXO0J0B K cOOPY HAYUHBIX JaHHBIX,
CpaBHEHUE METOIUK, IIOMBITKA BbIpa-
0oTaThb OOMIMI IOAXOM U Jajiee yiKe
co0upaTh JaHHBIE W IIPOBOJUTH YC-
CJIeIOBAHUA 110 €IMHBIM METOLaM.

ITO0 upe3BBIYAMHO CJIOKHAA 3a-
maua. OHA He MOMKeT OBITH pellleHa
cpasy u 110 BceM HampaBaeHuaMm. Of-
HAKO, IIOCKOJBbKY y IApTHEPOB YiKe
OBLJI OITBIT COTPYAHMUYECTBA B paMKaXx
npeawpiaymieir  IlacBuUK-mIporpaMmeI,
Ha 3TOT pas HCIOJb30BAJIUCh, KaK
IIpeXKHUe TOCTUKeHUA, TaK 1 HOBBIE
MMOAXOMBI.

NsBectHo, uTOo peruoH IlacBuk-
Muapu HecMOTPs Ha HaJIUUYME HETPO-
HYTOI IIPUPOJLI, UMEeT TaKJKe yUacT-
KU, 3HAUNUTEJbHO IpPeoO0pa3oBaHHBIE
IesTeJIbHOCTBbIO UYeJioBeKa. Tak, Ha
peke I1as pacmoo:xeHo 7 TUIPOdJIEK-
TPOCTAHIINI, D 13 KOTOPBIX IIPUHAT-
aexxkat Poccun, 2 — HopBeruu. Beipa-
0OTKa DHEePruu Ha peKe HauaJjiach ele
1o Bropoit MupoBoii BOHBI, KOT/1a B
1938 romy ObLIa mocTpoeHa IepBas
I'9C «fAuuckocku». ITocse BoiiHbI Ha-
YajJoch MAacCHITa0HOEe OCBOEHHE Tep-
putopumu u g0 Kouma 1970-x romos
BoadBeneH Kackan Ilasckux I'9C OAO
«TT'K-1». C poccuiickoii CTOPOHBI
B Hukene m 3amoiadapHOM pacioJo-
JKeHBI 2 IIPOMBIIILJIEHHbBIE IIJIOIIAAKHT
komoOuuHata AO «Koabckaa I'MK».
Ha nHopBe:mcxkom Oepery pexu Ilas
B €e HI30BbAX HAXOAUTCA BO3POXKIA-
[oIeecs B IIOCJIeTHIIE TOAbI 1 Ha0upa-
o1ree 000pOT IPeNIpPUITHE UEPHOU

It’s an extremely complicated
task. It can’t be solved all at once
in each aspect. However, the part-
ners have already had experience
of cooperation within the previ-
ous Pasvik program. This time
they have employed both — former
achievements and new approaches.

It is well-known that along with
the spots of intact nature Pasvik-
Inari has the grounds significantly
modified by human agency. Thus,
there are 7 hydro-electric power
plants on the river Paz, five of
them belong to Russia, and two-
to Norway. Energy production on
the river had started before World
War II in 1938, when the first
HEP «Yaniskoski» was built. Af-
ter the war there was a large-scale
territory development, and up
to the late 1970-s The Cascade of
Paz HEPs JSC «TGK-1» was being
built. On the Russian side there
are two industrial sites of the plant
JSC «Kola SMC» in Nickel and Za-
polyarny. On the Norwegian bank
of the river Paz in its lower reach
there is a currently reviving and
developing steel industry plant
«Sid-Varanger». Apart from the
above-noted nature impact factors
there is another significant fac-
tor — transboundary air masses
transport. Air streams from remote
spots, which can carry chemicals
from other European regions, are
not typical of the local industry.
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metannyprum «Cun-Bapanreps». Ilo-
MUMO YKa3aHHBIX MCTOYHHKOB BO3-
JMIeCTBUS HA IIPUPOLY UMEeT MeCTO 1
TaKOM HeMaJIOBaKHBIN (paKTOp Kak
TPAHCTPAHUYHBLIA II€PEHOC BO3MYIII-
HBIX MAacC — TO €CTh IIOTOKU BO3IY-
Xa 13 yOaJeHHBIX OT HAIIero peruo-
Ha MeCT, KOTOPbIe MOTYT IIPUHOCUTH
WHbIe, He XapaKTepHbIe A MEeCTHOMN
ITPOMBIIIIJIEHHOCTH, XNMHUUECKUe Be-
mecTBa U3 Apyrux EBpomelickux pe-
THMOHOB.

Another aspect under consider-
ation was climate change. There
have been some attempts to ana-
lyze its influence on the nature
of the region. Climatic peculiari-
ties are determined by its location
between a large water basin in the
north and a vast continent in the
south. It causes strong cyclonic
activity. The influence of North-
Athlantic warm stream and its
Nordcap branch, putting into the
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Puc. 1. I'maposaexkrpoctannuu Ha peke Ilas.
Pic. 1. Hydro power plants on the river Pasvik.
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Kpowme Toro, B0 BHUMaH1e IPUHU-
MaJIoChb M3MEeHeHWe KJIMUMaTa, ObLIN
MOIBITKY aHAJM3UPOBATH €T0 BJIUA-
HUe Ha IPUPOJY pPermoHa, KJInMaTU-
yecKre 0CoOOeHHOCTH KOTOPOTO OIpe-
JIEeJIAIOTCSA €ro IOJIOKEHUEeM MeKIy
KPYIOHBIM BOJHBIM OacceiHOM Ha
ceBepe M OOIIMPHBIM MaTePUKOM Ha
[ore, ¢ YeM CBA3aHO0 CUJIbHOE PA3BUTIE
IUKJOHUYECKOH AesaTeJIbHoCTH. Bin-
saune CeBepo-ATIaHTUYECKOTO TeIl-
Joro Teuenus m ero Hoparamckoi
BeTBH, 3axoAdAIieil B BapenmeBo mo-
pe, cMArYaeT cy0OapKTUYeCKUUA KJIU-
MaT ¥ IPEIsSTCTBYeT 3aMepP3aHUIo 3a-
JIUBOB, B II€JIOM CHIKaeT CYPOBOCTH
3MMHEr0 Ce30Ha, OIpeaessdeT BIIaK-
Hoe u mpoxJagHoe Jyieto. Iloroga me-
yCcTOMUYMBA M3-3a YACTHIX ITPOPBLIBOB
XOJIOMHBIX MacC BO3AyXa m3 ApPKTuU-
ku. Pasnunuue Temmneparyp BapeHiie-
Ba mopsa u Kosbckoro 1m-oBa o0ycoB-
JINBAET BHICOKYIO MBMEHUNBOCTDH TEM-
mmepaTypbl IIPpU CMeHe HaIpaBJIeHUS
BeTpa.

Jra TeppuUTOPUA OTHOCUTCA K aT-
JAHTUKO-aPKTHUYECKUM 00JacTaM
JIBYX KJINMATUYECKUX II0SCOB — CY-
0apKTUUYEeCKOTo (ceBepHas YacThb paii-
OHA, BXOXAINAA B 30HY TYHAPHI U
MMOA30HY JIECOTYHAPBI) 1 YMEPEHHOTO
(tfo’kHasA YacTb MOTPAHUYHON TeppHu-
TOPUU, IIOA30HA CEBEPHOUW TaWrm).
OrinunTebHAd OCOOEHHOCTH IIOTO-
Ibl 3AEITHUX MECT — 3TO BBICOKAdA
IIOBTOPSIEMOCTh IIMKJIOHOB 3UMOI
W AHTUIIUKJIOHOB JieToM. B xoJjoj-
HOe BpeMs rojia 3/1eCh I'OCIIOJCTBYIOT

Barents sea, mitigates subarctic
climate and prevents bays from
freezing, in general minimizes
winter season’s severity, and de-
termines humid and cool summer.
The weather is unstable due to
frequent gusts of cold air masses
from the Arctic region. The tem-
perature difference of the Barents
Sea and Kola Peninsula determine
high variability of temperature in
the case wind direction changes.

This territory refers to Atlan-
tics-Arctic areas of the two climate
zones — subarctic (northern part of
the region, running into tundra
and forest-tundra zones) and tem-
perate (the southern part of border
territory, the subzone of northern
taiga). A local weather peculiarity
here — is the high frequency of cy-
clones in winter and anticyclones
in summer. During a cold season
warm air masses from the Atlantic
prevail here. Therefore in winter
and autumn air temperatures here
are excessive compared to other
territories in the same latitudes.
Cold snaps here are caused by out-
breaks of dry and cold air masses
from the Arctic region — from the
side of the Karsk sea and Taimyr
peninsula. The summer period is
characterized by lower frequency
of cyclones and flows of warm con-
tinental air, causing hot weather
with showers and thunderstorm
activity.
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TeIlJble BO3AYIITHBIE Macchl M3 AT-
JIAHTUKU, II09TOMY 3UMOII X OCEHBIO
3JleCb aHOMAaJILHO BBICOKME TeMIlepa-
TYPBI BO3AyXa IO CPAaBHEHUIO C JIPY-
TUMU TEePPUTOPUAMU Ha TaKUX IKe
muporax. Peskue 1 CUJIbHBIE IIOXO-
JIONAHUS CBA3AHBI C BTOPKEHUAMU
CYXUX ¥ XOJIOJHBIX BO3AYIITHBIX MacC
13 ApKTHUKH — co cTopoubl Kapckoro
mopdA u n-oBa Talimbip. JleTHUil me-
PUOJ OTJIMYAeTCA MEeHbIIell IIOBTO-
PAEMOCTBHIO ITMKJOHOB M 3aTOKaMU
TEIIJIOT0 KOHTHUHEHTAJbHOTO BO3IY-
Xa, BBI3BIBAIOIIETO JKAPKYIO IIOTOLY
¢ JIUBHEBBLIMU OCaJKaMHU U I'PO30BOI
IeATeJIbHOCTHIO.

ITocnemHue roabl MPOUCXOAAT 3a-
MeTHBIe M3MeHeHUs KJauMmara. Tak,
3UMa CTAaHOBUTCA 0ojiee MATKOU U
TEeILJION, COoKpallaeTcsa KOJUUECTBO
JIHEeHN ¢ a0COMIOTHBIMY MUHUMYMAaMU
TeMIIepaTypbl BO3[yXa, COKpaIlaer-
cdA JIeJOBBIN TTOKPOB B ApKTuKe. Be-
CeHHe-JIETHUI TepuoJ, CTAHOBUTCS
0oJiee JOKIJINBLIM, & OCEHb HA000POT
— Oojiee cyxoii. MeHAOTCA IPaHUILI
pacTUTeJIbHBLIX 30H, Jieca IIPOJBUTra-
IOTCS Ha ceBep. 3aMeTHBI NU3MEeHeHU A
1 B JKUBOTHOM MHPE: IOABJSIOTCS
TaK Ha3bIBaeMble «IOJKHBIE» BUJbI,
OTMEeYaIOTCS HOBBIE BUIBI IITHII.

s mocTH:KeHUA MOCTaBJIEHHBIX
IeJiel B MPOEKTe OBLIO BBIAEJIEHO
6 mampasienuii. Huixe MBI mmpezacra-
BUM UX KPaTKNe ONUCAHUA U HEKOTO-
pble MpaKTUUYEeCKHe pe3yJbTaThI.

Over the recent years there
have been some significant cli-
mate changes. Thus, winter has
become milder and warmer, the
number of days with absolute
minimum air temperatures has re-
duced, ice sheet in the Arctic has
shrunk. Summer and spring pe-
riods are becoming rainier, while
autumn is drier. The boundaries
of vegetation zones are changing,
the forests are moving towards the
north. There have also been some
changes in fauna: «Southern» spe-
cies have appeared as well as spe-
cies of birds.

For achieving the goals within
the project we have worked out
6 focus lines. We’ll present their
brief descriptions and some practi-
cal results below.

FOCUS LINE 1.

Development of the model for
assessment of air pollution caused
by climate changes.

This objective was carried out
by Murmansk weather control and
the environmental monitoring ser-
vice of Roshydromet and Norwe-
gian institute NILU. Meteorologi-
cal data exchange between Russian
and Norwegian stations, sulphur
dioxide and heavy metals control
in the open air, development of
assessment models for elaborat-
ing guidelines on air protection.
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HAIIPABJIEHMUE 1.

PaszBurue Mmoaesu olleHKM BO3TYIII-
HOTO 3arpsA3HEHU A B CBA3U C U3MEHe-
HUSAMM KJILMAaTa.

91y 3amauy peanmusoBsiBagu Myp-
MaHCKoe YIIpaBJieHHe 10 TUAPOoMeTe-
OpPOJIOTUU ¥ MOHUTOPUHTY OKPYKalo-
mreii cpenbl PocrugpomeTa 1 HOPBEXK-
ckuit macTuTyT HUJIY (NILU). O6-
MeH MeTeOJaHHBLIMIU MEXKIY POCCUii-
CKUMHU 1 HOPBEKCKUMMU CTAHIIUAMU,
KOHTPOJIb YPOBHEI!l IMOKCHUAA CEPbI

Meteorological data analysis con-
ducted to observe a period of over
50-years, showed rising of aver-
age yearly air temperature (espe-
cially over the last decade, pic. 2)
the temperature rises mainly dur-
ing winter period. The rate of tem-
perature rise is higher on the spots
in the vicinity of the Barents sea,
the number of days with highest
attainable temperature increases.
In general, climate mitigation has
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Puc. 2. U3smeHeHue cpeaHe

# TOMOBOM (THBAPh—IEeKa0ph)

Temmepatypsl Bo3ayxa (°C), 3a mepuox nHadarogenuii ¢ 1985 mo 2012 rr.
Ha MeTeopoJiornyeckux craniuax Hukeap u CBaHBUK.
IIpAMBIMY THHUAMH IMOKA3aHbI JIUHEIHbIE TPEH/IbI.

Pic. 2. Changing of average yearly ai

r temperature (oC) (January-December),

over the observation period from 1985 till 2012 at meteorological stations

Nickel and Svanvik. Linear tr

ends are shown by straight lines.
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N TAXKeJIbIX MeTaJJIOB B aTMocdep-
HOM BO3Jyxe, paspaboTKa MojeJiei
OIIeHKM [JIsI BBIPAOOTKM PEKOMEH-
Januii 1mo oxpaHe Boaayxa. IIposo-
JIUJICS aHAJIN3 METeOJaHHBIX 3a 0oJee
yem 50-1eTHUH Tepruo, KOTOPBIX II0-
KasaJ MOBBIIIEHNEe CPeIHel IogoBOi
TeMIepaTypbl Bo3ayxa (0co0eHHO
B IIOCJIeJHUE NEeCcATUJIeTus, puc. 2),
B OCHOBHOM TeMIlepaTypa IOBBIIIA-
eTcsd B 3UMHUU II€epPUOJl, CKOPOCTH
MOBBIIIIEHUS TeMIepaTyphl BBIIIIE HA
y4acTKax, IpuOJIUKeHHBIX K ITobepe-
JKbI0 BapeHIleBa MOps, pacTeT YUCJI0
IHell ¢ abCOJIOTHBIMM MaKCHUMyMa-
MU TeMIiepaTyp. B 1mesom, oTmeueHo
CMATYEeHNE KJIUMAaTa MOTPAHUYHOTO
peruoHa.

CpenHsaa romoBas TeMmIeparypa
BO3Iyxa B HOpBe:kcKoM CBaHBUKEe
HUKe, ueM B Hukeme. OgHaKo, KO-
ahpUIMEeHT JUHENHOTO TpeHaa, Xa-
PaKTEepU3yIIN CKOPOCTH MTOBHIIIIE-
HUSA CPpeJHEeHd IoJ0BOIl TeMIepaTyphl
Bo3nyxa B CBaHBUKe BHIIIIE U OIl€HU-
Baetrca 3HaueHueMm 0,9°C za 10 et
3a mepuoj HabOaomeHuin ¢ 1985 mo
2012 rr. B HuxkeJie 3a 3TOT Ke mmepu-
on HabgomeHuin Kod(PUIMEHT JIU-
HEMHOTO TpeHJa IIOUTH B JBa pasa
Huske u cocrasiaser 0,5°C za 10 Jer.
Takad ke TeHIEHIUSA COXPAHAETCI U
BO Bce ce30HbI rojia (puc. 3).

Kak mpaBuyio, B JIeTHHE MeCSAIbI
0CaJKOB BhIIIagaeT B 2—2,5 pasa 00J1b-
me, ¥yeM B 3uMHHe. VIHTEeHCUBHOCTD
JIETHUX OCaJIKOB I10 CDAaBHEHUIO C 3UM-

been registered in the borderline
region.

Average yearly air temperature
in Norwegian Svanvik is lower
than in Nickel. However, linear
trend rate, which characterizes
the rate of air temperature rise in
Svanvik is higher and amounted to
0,9°C for 10 years over the obser-
vation period from 1985 to 2012.
In Nickel during the same observa-
tion period linear trend rate was
almost twice as low and amounted
to 0,5°C for 10 years. The same
trend is typical for all the seasons

(pic. 3).

As a rule, precipitation in sum-
mer months is 2—2,5 times as abun-
dant as in winter. Intensity of sum-
mer precipitation compared to win-
ter one is much higher. In summer
more than 10 mm daily rainfall is
a commonplace. Such precipitation
is possible several times a season.
In winter days with 10 mm precipi-
tation happen less often, not every
year, with prevailing precipitation
up to 0,5 mm per day.

The peculiarity of wind regime
on border territory is its monsoon
type, that is a well-defined season-
al reversion of prevailing winds.
In Nickel in winter southern con-
tinental winds prevail (pic. 4),
south-west and south-east winds
frequency is almost the same. The
total frequency of winds from the
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Puc. 3. U3meHeHune cpexHeii ce30HHO¥ (a) — 3uma, b) — BecHa, ¢) — j1ero,
d) — ocens) Temmepatypsl Bo3ayxa (°C), 3a mepuo HaGIIOAEHUI
¢ 1985 o 2012 rr. Ha MmeTeopoaornuyeckux crannuax Hukemas u CBaHBUK.

HpﬂMLIM]/I JUHUAMM MMOKa3aHbl JUHEHHbIE TPeHObI.

Pic. 3. Changing of average seasonal (a) — winter, b) — spring, ¢) — summer,
d) — autumn) air temperature (oC), over the observation period from 1985

till 2012 at meteorological stations Nickel and Svanvik.
Linear trends are shown by straight lines.
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HUMHU 3HAUYUTEJbHO OoJibitie. JleTom
CYTOUHOE KOJIMUECTBO OCaAKOB 0ojee
10 mm — oObiuHOe siBJeHue. Takue
OCaJKM BO3MOJKHBLI II0 HECKOJIbKY
pas 3a ce30H. 3UMOM JHU C OCaJKaMU
0osmee 10 MM OBIBAIOT 3HAUUTEJIHLHO
pe:ke, JajeKko He KaKIbIi Iof, IIpe-
o0samaroT ocagku 1o 0,5 MM 3a CYTKH.

XapaKTepHOII 0COOEHHOCTBIO Be-
TPOBOTO PEKUMAa IPUTPAHNUYHON Tep-
PUTOPUM SABJSIETCS €r0 MYCCOHHBIN
XapakKTep, T.e. XOPOIIO BBIPAKeH-
Has Cce30HHasA CMeHa BeTpPOB IIPeold-
Jajamoninx HanpaBaeHuii. B Hukese
3UMOM IPeodafaioT I0MKHBIE BETPbI
¢ maTepuka (puc. 4), TOBTOPSIEMOCTb
JOr0-3aMaJHbIX 11 I0T0-BOCTOYHBIX Be-
TPOB mOouTH oguHaKoBa. CymmapHas
IIOBTOPAEMOCTDL BETPOB C I0XKHOM CO-
CTABJAMINEN AOCTUTAaeT B 3UMHUIE
mecansl 710—-80% .

B flHncKoCKM n3-3a OTJINYUI MECT-
HBIX YCJIOBUHM peibeda,

Puc. 4. I'MC Huxeuxs.
CezoHHasd mMoBTOpSe-
MOCTh HAIIPABJIEHU ST

south in winter months comes up
to 70-80% .

In Yaniskoski, due to the differ-
ences of local landscape patterns,
in winter south-west winds prevail
(pic. 5), south and west winds fre-
quency is almost equal. Total fre-
quency of winds from the west in
winter months here is 75%.

North and north-east winds
from the Barents Sea prevail in
Nickel in summer. Their total
frequency amounts to 30-40%
(pic. 6). In spring and autumn
wind reversion is less stable, but
southern winds prevail.

In Yaniskoski north-east winds
prevail in summer (pic. 7). Their
total frequency of north-east and
north winds in summeris 40-50%.
In spring and autumn the south-

west wind prevails.

BeTpa (3uma).
IToBTOpSIEMOCTH
mruaei — 19%.

Pic. 4. HMS Nickel.

Seasonal frequency of wind
reversion (winter). SW

Stills frequency — 19%.
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3UMOH ITPeo0JIafaloT IOro-3allagHbIe
BeTPHI (puc. 5), IOUTU OJUHAKOBA T10-
BTOPSEMOCTDH V I0KHBIX U 3aIlaJHBIX
BeTpoB. CymMMapHas MOBTOPAEMOCTD
BETPOB C 3allaJHON COCTaBJIAIOIIEH
3/1eCb JOCTUTAET B 3UMHHE MECHIIbI
5% .

Jlerom B Hukene mpeobGiazmaroT
CeBepHBIE, CEBEPO-BOCTOUHBIE BETPHI

Puc. 5. TMC fAnucko-
cku. Ce3oHHaAA MMOBTOPA-
€MOCTh HaIlPaBJIeHU S
BeTpa (3uma).
IloBTOpsiEeMocCTH
mruien — 27%.

Pic. 5. HMS Yaniskoski.
Seasonal frequency of wind
reversion (winter).

Stills frequency — 27%.

V

=

¢ Bapenrnesa mops, moBTO-
PAEMOCTEH KOTOPBIX B CyM-
Mme cocrasiasger 30—-40%
(puc. 6). BecHoli 1 0C€HBIO
HaIpaBJIeHIe BeTpa MeHee yCTONYH-
BO, HO cOXpaHsdeTcsA IIpeobJamaHue
BETPOB I0;KHOT0 HaIIPaBJIeHNUA.

B fAHuckocku jieroMm HanOOJIbIIAA
MIOBTOPAEMOCTh BETPOB CEBEPO-BOC-
TOUHOTO HanpaByieHud (puc. 7). Cym-
MapHas IIOBTOPAEMOCTb CEBEepO-BOC-
TOUHBIX X CEBEPHBIX BETPOB B JIETHUH
nepuoy coctaBasaer 40—50% . Becuoix
1 OCEHBIO COXpaHAeTcs IIpeodsaza-
HUe [0T0-3aIlaJHOTO BeTpa.

Cpenusda romoBasi CKOPOCTh BeTpa
B Hukene paBua 3,8 M/Cc 1 UCIIBITHI-

Annual mean wind velocity in
Nickel is equal 3,8 m/s and sea-
sonal fluctuations range up to
1 m/s (pic. 8). Wind velocity in Ya-
niskosky is lower, its annual mean
equals to 1,8 m/s, with annual
fluctuations 0,5 m/s. Average
wind velocity in this area has two
minimums, in summer and in win-
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30 NE

‘\{

//, |
s

SE

S

ter and two maximums — in spring
and in autumn.

FOCUS LINE 2.

Comparison and evaluation of
different national and interna-
tional classifications of lakes’ eco-
logical status and environmental
well-being.

Lapland ELY-centre was re-
sponsible for this work.

The work was carried out within
The Water Regulation, which is
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Puc. 6. TMC Hukemns.
CeszoHHas MOBTOPA-

NW

€MOCTh HaIIPaABJICHUSA
BeTpa (iero). IloBTopse-
MocTh mruiei —9%.
Pic. 6. HMS Nickel.

Seasonal frequency of wind
reversion (summer).

Stills frequency — 9%.

Puc. 7. T'MC druckocku.
Ce3oHHAA IOBTOPAEMOCTH
HAIIPpABJIEHHUS BeTpa
(i1ero). IloBTOPSIEMOCTH
mruaein — 20 %.

Pic. 7. HMS Yaniskoski.
Seasonal frequency of wind

35 NE

reversion (summer). W
Stills frequency — 20%.

BaeT Ce30HHbIe KOJIe0aHUsS C aMILIU-
Tynoi 1o 1 m/c (puc. 8). CkopocTs Be-
Tpa B IHMCKOCKM HECKOJBbKO HIKE,
eé cpeJHee TOJJ0BOe 3HAUEHUE PABHO
1,8 m/c, ¢ TOMOBOI aAMILIUTYI0 KO-
nebanusa 0,5 m/c. CpegHASA CKOPOCTH
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N
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3s
NW ) NE
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2 —
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SW SE

applied in the EU countries and
Norway, and also taking into con-
sideration Russian standards.
It included assessment of lakes’
physicochemical parameters; mea-
suring pollution concentration,
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BeTpa B 9TOM paiioHe MMeeT ABa MIU-
HUMYyMa, JIETOM ¥ 3UMOM 1 IBa MakK-
cuMyMa — BECHOU U OCEHbBIO.

HAIIPABJIEHMUE 2.
CpaBHeHUeE U OIIEHKA Pa3JIHYHBIX HA-
IMOHAJBHBIX M MEJKIYHAPOTHBIX KJIaC-

defining general ecological status
of lakes. Comparison of status as-
sessment methods showed that
Russian requirements to chemi-
cal purity of water bodies are the
highest of all countries, in con-
trast with the EU Water Regula-
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Puc. 9. Cranumuu oré6opa mpood A OIEeHKH COCTOSIHUS 03EP
B 00II[eM MPUTrPaHUYHOM PETruoHe.

Pic. 9. Sampling stations for assessment of lakes condition
in joint near-border region.

Puc. 8. 'ogoBoii xox cpemHeii ckopocTH BeTpa (M/c).
Pic. 8. Annual flow of average wind velocity (m/s).

cH(PUKAIUI 3KOJOTHYECKOT0 CTaTyca
03€p M 3TOPOBHE OKPYKAIOIIEH CPeIbl.

OTBeTCTBeHHLIM 3a 9TO HaIIpaB-
JeHune ObL1 JlamnaHacKuii IEeHTP
okpy:katorieir cpensl (Lapland ELY-
centre).

Pabora mma B pamxax Bopgmoit
IMUpeKTUBLI, KOTOPAsS HCIIOJIb3yeTCs
B ctrpaHax EC u HopBeruu, a Tax:xe

tion. What is more, according to
some parameters they are several
times as «high». Another aspect to
compare was maximum permissi-
ble concentration (MPC) of differ-
ent substances and elements with
the norms in Sweden, the USA,
Canada u Great Britain. It turned
out that the lowest MPC levels are
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¢ IpPUMEHeHWeM POCCUNCKUX CTaH-
maproB. OleHHBaAINChL (PUIUKO-XU-
MUYEeCKHe IapaMeTphl 03ep, Ccojaep-
JKaHMe 3arpsa3Hureseir, B IeJOM
OIIpeleJIAJICA SKOJOTUYECKUN CTa-
Tyc. CpaBHeHUe MeTOIOB OIeHKU
craTyca IIOKasaJyio, YTO POCCUICKUEe
TpeboBaHUA K XUMHUYECKON UYMHCTO-
Te BOJOEMOB HamOoJiee CTpPOTHE U3
BCeX CTpaH, IO cpaBHEeHUIO ¢ BogHoit
HupertuBoit EC, mpuuem 1o HeKoO-
TOPBHIM ITIOKAa3aTeJAM OHU «CTPOYKE»

used in Sweden and the USA. Lead,
cadmium and mercury concentra-
tion in our water bodies are not
dangerous, as research data show
bottom values. Hydrogen ion con-
centration pH is lower than 6,5.
Substantial status of our water
bodies is close to the natural state.
As for metals, copper content is
the highest in this region. It has
been found that copper concentra-
tion in the water of Vjatsari lakes
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B HECKOJIBKO pa3. Takike cpaBHUBAJIN
IIpeeIbHO-OIyCTUMbIe KOHIIeHTPA-
nuu (IIIJTK) pasHbIX BelecTB W 3Jie-
MeHTOB ¢ HopMmamu B [IIsemuu, CIITA,
Kanage u BenukoOpuranuu. Brisc-
HIJIOCH, UTO HaMeHee CTPOTHe YPOB-
Hu II[IK ucnosassyiorca B llIBenuu u
CIIIA.

Comep:kaHue CBUHIIA, KaaMHUA U
PTYTHUBHAIIINX BOJOEMaX HeIIpeICTaB-
JISeT OTIaCHOCTEMH, T.K. TaHHBIE HCCJIe-
JOBAHUM IIOKA3bIBAIOT MHUHUMAJb-
Hble 3HaueHusA. BOIOpOAHBIN ITOKa-
sarenb pH — Hm:Ke 6,5. IluTareinsn-
HBI CTaTyC BOJOeMOB 0JIN30K K ecTe-
CTBEHHOMY ypoBHIO. UTo Kacaercd
METaJLJIOB, TO MaKCHUMAaJbHbBIE COIEP-
JKaHUS METAJJIOB B 9TOM PEruoHe —
camble BbhICOKMe o mexam. OOHapy-
JKeHO, HAIIpUMep, YTO COJepsKaHue
Menau B Bozie 03€p Barcapu (Tepputo-
pud BXoauT B TpEXCTOPOHHUI MapK
«IlacBuk-NHapu») Ha (pUHCKOI CTO-
poHe B 4 pasa HHU)Ke, 4YeM B 03€pax
BOmsu fAp-propma B Hopeeruu, u
ATO cojepsKaHue He ITPeBLINIaeT Ha-
nuoHaabHble ITJIK IIBernuu u CIIIA,
OMHAKO IIOBBIIIIEHO IO CPaBHEHUIO
¢ HOpMaTtuBamMmu Poccum u Beauko-
opuranuu. ITorydaercsa, 4To mo on-
HUM CTaHJIapTaM BOJOEM 3arpss3HeH,
a nmo apyrum II[IK — HopMaJIbHBIH,
T.e. BCe 3aBHCHUT OT HAIMOHAJIbHBIX
IIOIK. IlosTomy yuyéHBIE OTMETHJIH,
YTO KaKIbIM cJiyuail HYKHO pac-
CMAaTPUBATL OTAENbHO, U HE TOJBKO
OpaThb yCTaHOBJIEHHBLIE TIpenesbl, HO
U paccMaTpuBaTh (DOHOBBIE COZIEPKa-

(the territory is included into the
Trilateral park «Pasvik-Inari»)
on the Finnish side is 4 times low-
er than in the lakes in the vicin-
ity of Yar-fjord in Norway, and it
doesn’t exceed the MPC of Sweden
and the USA, however it is exces-
sive compared to the standards of
Russia and Great Britain. It turns
out that, according to some stan-
dards, the water body is polluted,
and to others — normal depending
on the MPC. That’s why the scien-
tists stated, that each case should
be considered separately, based not
only on prescribed limits, but also
on metals background, which is
specific for each territory and even
exceeds the «standards» set by
people. These background values
depend on geology and general pe-
culiarities of region’s nature. And
the highest standard shouldn’t be
lower than background metal con-
tent for this territory. However it
will be possible in the future. That
is why the scientists from the three
countries have great prospects in
further comparison of norms and
standards, developing unified
standards, obtaining background
values and their coordination with
state bodies in each country.

The Water regulation divides
the lakes according to different
types; moreover, Finnish and Nor-
wegian systems differ. Thus, in
Finland, according to the research
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HUS METAJLJIOB, KOTOPHIE IJIS KasKI0u
KOHKPETHOU TePPUTOPUU MOTYT OBITH
CBOM M B UYEM-TO Jake OBITH BHIIIIE,
yeM HEeKHe YCTAaHOBJIEHHBLIE UeJIOBe-
KOM «HOPMBI». OTH (DOHOBBIE 3HaUe-
HUS 3aBHUCAT OT I'€OJIOTHM 1 BOOOIIE
B IT€JIOM OT 0COOEHHOCTe ITPUPObI pe-
ruoHa. M camblii cTporuii craHgapT He
JOJI;KeH OBITh HUKe, ueM (h)OHOBOE CO-
Jeps;KaHue MeTaslia IJId KOHKPETHOMN
repputopuu. OgHAKO 3TO Heyo Oynmy-
IIero, IIO9TOMY B JaHHOM HallpaBJie-
HUU y YUYEHBIX TPEX CTPAH KOJIOCCAJIb-
Hble TEePCIEeKTHBHI 0 JaJbHEHITNM
CPaBHEHUSIM HOPM M CTaHAAPTOB, IO
BBIPAOOTKE eIUHBIX HOPMAaTHUBOB, II0-
JyuyeHui0 (POHOBBIX BHAUECHUUA M UX
COIVIACOBAHUII C TOCYZApPCTBEHHBIMU
opraHaMu B KayKJOU CTpaHe.

Bognasa JlmpeKTuBa OeJUT o3epa
Ha pasHble TUIILI, 0oJiee TOro, (puH-
CKasgd W HOPBEXKCKaA CHUCTEeMbI pas-
auuHbl. B OUHIAHIUU, HAIIPUMED,
110 JaHHBIM HCCJIEIOBAHUN BEIABJICHO
3 pasJMYHBIX KaTeropum o3ep. EcTb
elle ceBepHbIe KPUTEPUU, KOTOPHIE
MIBITAIOTCSI OOBEJMHUTHL BCE CeBep-
Hble 03epa B OJHY TI'PYIIy. YUYEHBIE
ITPOBONJIN KJIACCU(PUKAIIUIO 03EP IO
ceBepHOU rpanHwuie Jieco. B Hopse-
T'UHH 9TO «(Pbesyi» — 0e3aecHasa ropu-
cTasl TEPPUTOPHUS, TO, UTO B IIPOCTOM
MMOHMMAaHWY CeBePHBIX ;KUTeJIei nMme-
HyeTCcs «COIKaMu». Bce BhIOpaHHBIE
o3epa B IIPOEKTEe — 3TO MaJIble JJeCHbIe
o3epa, umcThle u Ipo3paunbie. Ilo
HOPBEJKCKOI KJaccu(puKamuu OHU
OTHOCATCA K 0€THOKAJIBIIUEBBIM ITPO-

data, there are 3 types of lakes.
There are also northern criteria,
which are aimed at unifying all
the northern lakes into one group.
The scientists classified the for-
ests in accordance with northern
forest boundary. In Norway it is a
«fjell» —unforested upland, which
is perceived by the inhabitants of
the north simply as «bald peaks».
All the lakes selected for the proj-
ect are small forest lakes, pure and
clear. According to a Norwegian
classification they are referred to
calciumless clear northern lakes,
according to the Finnish one -
to small and medium sized clear
lakes. To define a lake status ac-
cording to physicochemical crite-
ria in Finland they use nutritive
(phosphorus and nitrogen), in
Norway they also use pH.

The ecological status of lakes
was defined by the content of phy-
toplankton, periphyton (diatomic
algae), macrozoobenthos and other
substances. Chlorophyll content
in samples provides a rough idea
of phytoplankton biomass, that’s
why during the summer it is nec-
essary to take the samples on this
criteria several times to control
the dynamics. In perspective it is
planned to assess lakes’ bogging
(eutrophication) basing on bio-
mass of cyanobacteriae.

The scientists choose national
classifications themselves, as it’s

[81]



3pauyHbIM CEBEPHBIM 03epaM, 1o (huH-
CKOI — K MaJILIM U CPeIHUM IIpo3pau-
HBIM ozepaM. [lJis OIleHKU cTaTryca
o3epa 10 (PUBUKO-XUMUUYECKUM II0-
KazarenaM B PUHIAHINYN UCIOJIL3Y-
IOT IIuTaTeJbHBIEe BelrlecTBa ((ochop
u a30T), a B HopBeruu emte u pH.
OKOJIOTHYECKHUII CTATyC O3EP OIle-
HUBAJU II0 COJePsKaHuIio B Boje (pu-
TOILIAHKTOHA, Iepu(uTOHA (ImaTo-
MOBBIX BOJIOPOCJIeii), MaKpPO3000eH-
toca u ap. Comep:kaHue xjJopoduiia
B mpobOax maeT IpeacTaBJieHre 0 0uo-
Macce (PUTOILIAHKTOHA, II09TOMY B
TeueHue JieTa HeoOXOAMMO HeCKOJIb-
KO pas oToupaTh IPoOBLI Ha 9TOT IO-
KasaTeJb IJIs KOHTPOJISA JUHAMUKMH.
B Oyayiiem mianupyeTcs OeHIBATh
3aboslaunBaHue o3ep (9BTpoduka-
IIUI0) IT0 OmoMacce CUHe-3eJIEHBIX BO-
JlopocJiei, nau MuaHobDaKTepuii.
YuéHble caMHU BBIOMPAIOT Te WJIU
MHbIe HAIlMOHAJbHBIE KJaccu(puKa-
UM, IIOCKOJBKY OJHAa KJaccudura-
IS He CIIOCOOHA OTPa3UTh COCTOSTHIIE
o3epa MO pasHBIM ITOKas3aTeAM, Ia-
pamerpaMm. OT60p P00 BBITIOJHSIOT
Pa3HBIMHU METOLAMH, 9TO TOKE BaXKHO
I CpaBHEHUS, T.K. pasHbIe METO-
IbI MOTYT IaTh pPasHble Pe3yJIbTATHI.
B xozme paboThI OBLIIO PEKOMEH0BAHO
B OyAyIleM MIPOU3BOAUTH JaHHbIE JIJIs
rOCyJapCTBEHHBIX OPraHOB BJIACTHU
B COOTBETCTBHU C HaAIIMOHAJIBHBIMU
I'OCTamu, u yAIUHATL HAIIKU PAIBI
HaOJIIONeHU, 0OMEeHUBATHLCA TAHHBI-
MM, TeM CAMBIM JIyYIlle IIPOBOIUTD
rapMOHM3AIINIO0 METO/I0B.

impossible to characterize the
state of the lake considering dif-
ferent criteria and parameters
with the help of one classification.
Sampling is carried out by differ-
ent methods, which is also impor-
tant for comparison, as different
methods provide different results.
In the course of the work it has
been suggested to provide the state
bodies with the data in accordance
with the national standards GOS-
Ts, and expand the number of par-
ticipants in our observations, ex-
change the data, and thus improve
harmonization of methods.

FOCUS LINE 3.

Developing methods for assess-
ing the impact of climatic param-
eters and heavy metals over a long
period in small rivers, including
fresh water mollusks.

Research works are aimed at
comparison of heavy metal concen-
tration and concentration growth
in mollusc shells — mainly Euro-
pean white shell Margaritifera
margaritifera, that will provide an
opportunity to compare the impact
of climate and chemical elements
on small rivers. Other targets of
research in this area were fish
species, primarily bull-trout and
salmon, which are connected with
the evolution of European white
shell. The scientists from the insti-
tute Akvaplan-Niva from Tromso
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HAIIPABJIEHHUE 3.

Co3maHue MeTOIOB JJIsI ompeselie-
HUA BIIUAHUA KJINMATHYECKUX IIA-
pPaMeTpPoOB M TSKeJBbIX METAJIJIOB 3a
JIJIATEJIbHBIN IEePHo B MAJbIX PeKax,
BKJIIOYASI IIPECHOBOTHBIX MOJLIIOCKOB.

WUccnemoBanmsa HampaBJeHBI Ha
CpaBHEHIE POCTa CoJlep:KaHUsI U KOH-
IEeHTPAIINY TIKeJbIX MEeTaJLJIOB B pa-
KOBMHAX MOJLIIOCKOB — I'JIaBHBIM 00-
pasoM eBPOIENCKON KeMUYIKHUII
Margaritifera margaritifera, uTo
JacT BO3MOYKHOCTH CPaBHUTH BJIU-
dHUEe KJuMaTa U XUMUYECKHX 3Jie-
MEHTOB Ha MaJjble peKu. [pyrumm
00'beKTaMH1 MCCJIeJOBAHUI B JaHHOM
HaIpaBJIEHUY TPOEKTa CTaJI PBIOHI,
B IEPBYIO ouepelb KyMiKa M CEMTa,

and Ecological center «Biofoshk
Svankhovd» are responsible for
these inquiries.

Freshwater pearl mussel is the
new species within the projects of
this kind. It has been determined
to include it, because it’s a suit-
able species for research on envi-
ronmental pollution and climate
changes. This mollusk is a long-liv-
ing species: some shells discovered
were 300 years old! It is a wonder-
ful archive of climate changes and
state of nature.

Researchers took shell samples
and mollusk tissue, analyzed sub-
stance concentration, determined
the age and growth velocities and

I'dC XeBockocku K 1ory ot 3anmoBeguuka [lacsuk. @oro H. Ilosumkapmosoii.
HEP Khevoskoski to the south of Pasvik. Photo by N. Polikarpova.
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KOTOPBIE CBSIBAHEI C Pa3BUTHEM €BPO-
MeMCKOM KeMuyKHUIbI. IdyueHuEeM
STHUX BOIPOCOB 3aHNMAJINCh YUEHbBIE
n3 wmHCTHUTyTa AKBamnaH-Husa wus
TpoMcé m OKOJOrMUECKOTO IIeHTpa
«Buodomk CBauxoBm» .

IIpecHOBOgHAA KEMUY:KHHIIA —
HOBBIA BHJ B IIPOEKTaxX 9TOr0 THIIA.
Pemreno 6n1710 ee 7o60aBUTH, T.K. 3TO
XOpOIIU# BUA IJA UN3YyUYeHUA 3a-
IPSA3HEHUN OKPYJKaWIIed cpenbl U
KJINMATUUYECKUX W3MEHeHUi. ITOT
MOJIJTIOCK — BUJA-IOJITOXKUTEJb: HaX0-
IUJINCH PAKOBUHBI, BO3PACT KOTOPBIX
oxo0J10 300 JsreT! 9TO mIpeKpacHBIN ap-
XUB M3MEHEHUU KJumMaTa U COCTOs-
HUS TPUPOLIBI.

Or6éupanum npoOLI PaKOBUHLI U
TKaHell MOJIIIOCKA, aHaJIU3WPOBAIU
collep:KaHNe BeIeCTB, OIIPeAeJIaan
BO3PAacCT 1 CKOPOCTH POCTA, IILITAJINCH
COIIOCTABUTH C KJINMATUUYECKUMU 13-
MeHeHuAMU. ITOCKOJIBKY 9TO 1CcUesa-
OIUi BUJ, 3aHeceHHbIN BO Bce Kpac-
Hble KHUTH, BKJIIOUad MexXayHapo-
HbI KpacHbIl crtucok MCOII, BamkHO
OBLI0 OTOMpPAaTh HEMHOTO ITPo6. OTOOP
IIPOBOAMJIN Ha 4-X peKax: Ha pexe
KapmainBa (camas ceBepHas TOYKa,
31ech OOHaApPY’KeHBI caMble CTapble
JKEeMUYIKHUIIBI, caMasd JOJITOKUBY-
mas IMONmyJaAIUsa) U Ha IPYrux pe-
Kax Ha HOPBEYKCKOM Oepery B paiioHe
Hukensa. Ha KeMUy:XHUILY BJINAET
OYKBAJILHO BCE: N3MEHEHUA T'UIPOJIO-
TUUYECKOT0 PeKKrMa, OKIMCJIeHue, I1-
TaTeJbHbIE BeIlECTBa, TeMIepaTrypa
BOIBI, 9JEKTPOIIPOBOAHOCTDL WM IIPO-

tried to collate them with climatic
parameters. As it is an endangered
species, listed in all the Red books,
including International Red list
IUNC, it was important to take
a few samples. The selection was
carried out in 4 rivers: on the river
Karpelva (Northernmost point.
Here some of the oldest white shells
were found, the longest-living
population) and in some other riv-
ers on the Norwegian bank in the
vicinity of Nickel. The white shell
is affected by almost everything:
changing of hydrological regime,
acescency, nutritives, water tem-
perature, electrical conductivity
and other factors. That’s why a lot
of observations (measurements)
have been carried out.

By means of the sklerochronolo-
gy method, which is used for fresh-
water and sea mollusks, they de-
fined the age: dissected a mollusk
by a special laser, and took slices
from the shell. One ring-stripe —
is an age-change, one year, as a
growth layer on a tree trunk cut.
Muscle stripes represent stress pe-
riods, special periods in a river sys-
tem, such as erosion, pollution and
others, which were reflected in a
mollusk body. It was exceptionally
interesting to match and compare
all the data, understand, what was
special about a certain period.

It turned out that copper and
nickel concentration in shells and

[84 ]

yee. [loaToMy OBLT BBITIOJIHEH 3HAYUM-
TeJIbHBIN 00beM U3MepPeHMH.

C mmomoIIbI0 MeToja CKJIEPOXPOHO-
JIOTUX, KOTOPBIHA WCIIOJIb3yeTCA MIJIsd
IIPECHOBOJHBIX M MOPCKHUX MOJLIIO-
CKOB, OIIpeesisaan BO3pacT: pacceKa-
JIX MOJLIIOCKA, CHeIMaJIbHBIM Jiase-
pom Opajsu cpesdbl ¢ pakoBuHbBI. OIHO
KOJIBIO-IIOJIOCKA — 3TO CMEeHa Bo3pac-
Ta, OAUH T'0Jl, KAK FOJUYHOE KOJIBI[O
Ha cnuJie ApeBecHOTo cTBoja. Iloso-
CKM B MBIIIIIIAX — 9TO YK€ CTPEeCCOBbIE
IIepUOabl, OCOOBIE AMN30AbI B PEUHOM
cucTeMe, TaKMe KaK 9PO3Usd, 3arpsas-
HeHUe U ApP., KOTOPbIe OTPAa3UJINCh Ha
caMOM OpraHu3Me MOJLIIOCKAa. BBLIO
KpaiiHe MHTEPEecHO COIIOCTABUThH BCeE
JaHHBbIE, MOHATH, YTO OCOOEHHOTO
ITPOUCXOAUJIO B KOHKPETHBIN IIepUo/.

BrisgcHUIOCH, UTO YPOBEHb MEIU U
HUKEeJIS B PAKOBUHAX U MBIIIIAX MOJI-
JIFOCKOB ObLII 0OueHb HUBKUM. [IpAmoii
CBA3U MEXKIY COollep:KaHueM Meau U
HUKeJIs B BOoJle 1 TKAHAX HET, U 3TO
0CO0EHHO YANBUTEJIbHO, He IIOHITHO,
KaK JKe Tak mojaydaercsa. Bce yecunusa
YYEHBIX ceiliuac HalpaBJeHBbI Ha II0-
HUCK 9TUX B3aumMocBdA3eli. Boamokuo,
YTO €CTh KaKle-TO 0co0ble DaKTepuu,
KOTOpble HUBEJIUPYIOT, YCTPAHAIOT
9TU B3aMMOCBA3U. ITO MOKET OBITH
KJIOUeBOH oTramkoii. Takike B xome
HUCCJeOBAHNIT He OOHAPY KUJIU YeT-
KOU CBS3U MeXKJYy BO3PACTOM U YPOB-
HeM 3arpasHeHusa. To ecTh 3TO OKa-
3aJIOCh KpaliHe CJIOKHBIM HaIlpaB-
JieHneM. YUYE€HbIe AyMaJii, UTO «OT-
KPOIOT» MOJIJTIOCKA KaK KHUTY U Bce

mollusks’ muscles was extremely
low. There isn’t any direct link
between copper and nickel concen-
tation in water and tissues, and
this is especially surprising as it
isn’t clear, how it is possible. All
the scientists’ efforts were aimed
at searching these inter-relations.
It’s possible that there are some
special bacteria, which neutral-
ize, and eliminate these inter-re-
lations. It can be a key solution.
Another thing is that during the
research no clear link between the
age and level of pollution was re-
vealed. It turned out an extreme-
ly difficult task. The scientists
thought, they would «open» the
mollusk like a book and read ev-
erything, but found it difficult
and incomprehensible. One thing
is clear — research methods must
be improved. They must come up
with something new, carry out
some other analyses, for example,
instead of analyzing each «growth
ring», observing a period of 5 or
10 years, and trying different ap-
proaches. Within this focus area
the scientists cooperate with their
American colleagues, and it’s fair-
ly possible, that by means of joint
efforts of global scientific commu-
nity the «secrets of a white shell»
will soon be revealed.

The shells collected for the
monitoring will be used hereafter.
It is necessary to find a base point
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IIPOYMUTAIOT, HO 0Ka3aJIOCh BCE OUEHb
CJIO’KHO M HEIMOHATHO. SICHO OgHO —
HAJ0 COBEPIIIEHCTBOBATH METO/bI 13-
yUeHnsd, IPULYMBIBATH UTO-TO HOBOE,
BBITIOJIHATH KaKue-TO APYyTrue aHaJIu-
3bI, HAIIpUMep, JeJlaTh aHAJU3bI He
KaKJIOT0 «TOAUYHOTO KOJIbIIa», a 3a
5 nim 10 Jer, To ecTh IPOOOBATH pas-
HBIe moaxoabl. IIo sTomMy HampasJie-
HUIO VUeHbIe COTPYAHUYAIOT CO CBO-
UMY aMepPUKAHCKUMU KOJIJIeraMu, 1
BIIOJIHE BO3MOJKHO, YTO COBMECTHBI-
MU YCUJUAMU MHPOBOTO HAYYHOTO
COO00IIIecTBa CKOPO PacKPOETCs «ce-
KPeT KeMUyKHUIIBI» .

CoOpaHHBIE PAKOBUHBI AJIA MOHU-
TOPUHTA ILJIAHUPYETCA UCI0JIb30BATh
u paJbiine. Hy:xua Touka, 4TOOBI ITpa-
BUJIBHO OIPENEeJUTh BpeMsdA KUSHU
ATOT0 MOJLIIOCKa. A ecau g00aBisA-
IOTCA eIlle U KJINMaTUYeCcKe n3MeHe-
HHSA, TO HAJO IOHATH, KaK JABHO IIO-
rub 5TOT MOJIIIOCK. ¥ UeHble HaXOIU-
JU HeJaBHO yMEPIINX MOJLIIOCKOB,
KOTOPbIE OYEHb XOPOIIO IOAXOIAT
IIJISI DTOM IIeJIN.

B Oyayiem BaKHO pasBUBAThL HO-
BbIe METOJbI, OPraHM30BLIBATh MEJK-
IYHApPOAHBIE CEMHHAPbI, IBITATHCS
OIIPeeIUTh MPUUYNHY NCUE3HOBEHUA
JKEeMUYKHUIIBI 13 OCHOBHOTO PycCJa
peku Ilas (MosItocK cefiuac obuTaeT
B €e IIPUTOKAax).

HAIIPABJIEHUE 4.

HN3mepenne 3¢g¢exToB oT perysau-
POBAHUA YPOBHSA BOABI U BINAHHUSI
OIIACHBIX BeIIeCTB Ha 3JKOCHCTEMY

which will help to determine mol-
lusk’s life-span. If we take into
consideration climate changes, we
should understand how long ago
the mollusk died. The scientists
found some mollusks, which died
recently, and they are very useful
for this purpose.

In the future it will be impor-
tant to develop new methods, orga-
nize international seminars, try to
identify the reason of white shell’s
disappearance from the main bed
of the river Paz (the mollusk can
be currently found only in its trib-
utaries).

FOCUS LINE 4.

Measuring the effects from wa-
ter level control and influence of
dangerous substances on the eco-
system of the river Paz and Inari
lake, samples selection for chemi-
cal and hydrobiological analysis
in main water streams and big
lakes.

This is the most difficult part
of the project, as the task is wide-
ranging with a lot of scientists in-
volved.

Some of the reports on the ef-
fect of water level control are be-
ing prepared, as well as guidelines
on changing regulation rules,
guidelines on monitoring and sat-
ellite observations. Meanwhile, we
will dwell upon some of the results
below.
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peku I1a3 u o3epa Uuapu, oT60p mpood
Ha XNMHYECKUN U THAPOOHOJIOTHYE-
CKHIl aHAJU3 HAa OCHOBHBIX BOJOTO-
KaX M KPYIHBIX 03epax.

ITo camasd CJOMKHAA YacTh IIPO-
eKTa, IIOCKOJBbKY 3aJaua IIHNpPoKasd
1 MacmiTabHasdg, 1 MHOI'O YUeHBIX 3a-
JIeICTBOBAHO B €€ UCIOJIHEHUU.

IIoka erie TOTOBATCS HEKOTOPHIE
OTUEeTHI O BO3JeHiCTBUU PEryJInpoBa-
HuA Ha YPOBEHL BOABI 1 MHOT'HE APY-
rue, pPeKOMeHJAIluu II0 M3MEeHEeHUIO

HN3amepenne pH
BOJIBI B ITOJIEBBIX
YCJIOBHMSX.

®oro H. IToau-
KapIoOBOM.

Measuring water
pH in the field.
Photo by

N. Polikarpova.

The Paz river basin (Pasvik)
contains vast natural resourses
with a great diversity range and
aquatic organism formation, in-
cluding some valuable species of
fresh water fish, which is impor-
tant, for example, for recreation
and local communities. However,
the water flow suffers from arange
of man-made impacts, which po-
tentially have significant ecologi-
cal consequences. There are nu-

IIPaBUJI PEryJUpPOBaHUA, PEKOMEH-
Jalliy 110 MOHUTOPUHTY U CIIyTHUKO-
BBIM HaOmomeHusaM. BmecTe ¢ TeMm,
0 HEKOTOPBIX pe3yJibTaTax MBI pac-
CKalKeM HIUKe.

Bacceiian peku Ilas (IIacBuk) o06-
JamaeT OOraThbIMKU HPUPOIHBIMU pe-
cypcaMu C BBICOKOI CTeIleHbIO pas-
HOOOpas3us M IPOU3BOACTBA BOJHBIX

merous stress factors, particularly
chemical, physical and biological
ones, represented by advanced hy-
droenergetics and corresponding
overregulation of water flow, the
impact of metallurgic plants, high
norms of water abstraction for peo-
ple’s domestic needs and plants,
invasion of alien species (vendace,
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OpraHm3MoOB, B TOM 4YHCJIe BechMa
IIeHHBIX ITPECHOBOAHBIX PBIO, UTO
BajKHO, HAIIpUMep, IJsd PeKpeamnun
1 IIPOKHUBaAaHUA MECTHBIX JKUTeJe.
Tem He MeHee, BOJOTOK CTpPajJlaeT OT
pALa aHTPOIOTEeHHBIX BO3IEHMCTBUII,
KOTOpble IIOTEHI[MAJbHO MOTYT
UMeTh OOJIbIINEe SKOJIOTUYEeCKUe IIO-
caenctBusd. VIMeoTca MHOTOUMCJIEH-
HbIe (DAaKTOPBI CTpPecca, B YaCTHOCTU
XUMUUYEeCcKue, pusnyeckme m O0MOJIO-
rUYecKue, IMpeAcTaBJIeHHbIe Pa3BU-
TO TMAPOSHEPTeTUKON 1 CBA3AHHOM
¢ HeHl 3aperyJIMpOBAaHHOCTBIO BOIO-
TOKAa, BIUAHUEM METAJLIYPrUUECKUX
3aBOJIOB, OOJIBIIIMMH HOpMaMu 3a0opa
BOJBI JIJIA OBITOBBIX HYKJ HACEJTEHUS
U IPEIIPUATHN, BTOP:KEHUEM UyiKe-
POIHBIX BUIOB (PAMYIIKU, OHIATPHI,
aMepUKaHCKOI HOPKU, €HOTOBUJ-
HOI co0aKu U Ap.), HEPeryJIupyeMomn
SKCILTyaTalueil puIOHBIX 3aIacoOB U
IpyruMu. 3a TOCJEeIHUE TecaTule-
TUSA JOOHOJHUTEJNbHBIN CTpecc IJis
Bcell sxocucTteMbl pexku Ilas u osepa
MHapu BO3HUK M3-3a TEKYIIEro IJo-
0aJbHOTO IIOTEIJIeHNA, a OHO B CBOIO
ouepenb BINAET CUJIbHee Ha 9KOCHU-
CTEMBI, yiKe HaXOAAIrecs II0J Iel-
CTBHEM APYTuUX (PAaKTOPOB.
OcHOBHBIE HCCJIEIOBAaHUA II0 JaH-
HOMY HaIpaBJeHUIO B IIPOEKTe IIPO-
BOAUJIM CHEIHNAJUCTBI U3 YHUBEP-
cuteta TpoMcé, B COTPYAHUYECTBE C
MHcTuTyTOM mIpPO6JIEM ITPOMBIIILIEH-
HoH sxogorumu Cesepa KoabcKoro Ha-
yunoro neaTpa PAH u3 r. Anmatursi.
I'maBHBIEe MecTa oTOOpa IMPOO B 9TUX

muskrat, American mink, raccoon
dog, etc.), unregulated fish stock
exploitation and others. Over the
past few decades current global
warming has become an additional
stress for the whole ecosystem of
the river Paz and Inari lake. In its
turn it has a stronger impact on
the ecosystems, affected by other
factors.

The major research works on
this focus point of the project were
carried out by specialists from
Tromso University, in cooperation
with the Institute of industrial
ecological problems of the North
of the RAS Kola scientific center
from Apatity. The main spots of
sampling in these long term re-
searches are the lakes on the river
Paz — such as river coves called Sk-
rukkebukta and Vaggatem. Some
samples were also taken on Kue-
tsjavri and on the river Paz in the
vicinity of Rayakoski settlement,
in smaller amounts. The main goal
was to analyze temporary changes
connected with more serious fac-
tors, influencing the water flow,
mainly the functioning of Paz
HEPs Cascade, the rules of Inari
lake regulation, mining and smelt-
ing production, alien species inva-
sion and the consequences of cli-
mate change impact on fish com-
munities.

It is known that seven dams for
hydroelectric purposes have been
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JIOJITOCPOYHBIX HCCJIEJIOBAHUAX 3TO
o3épa Ha pekmu Ilaz — a TouHee 3a-
JIUBBI peKm moj HasBanueM CKpPIOK-
koyxkTa (Skrukkebukta) m Barra-
rem (Vaggatem). Tak:xke mpoOBI OT-
oupanuck Ha o3epe KysTrchapsu
(Kuetsjavri) u Ha peke Ilas y moc.
Pasxocku (Rajakoski), HO B MeHb-
mux KojamuecTBax. OcHOBHaAA IeJb
COCTOsJIa B U3YUYEeHNN BPEeMEeHHbBIX 13-
MeHeHNIi, CBIBAaHHLIX ¢ HauboJiee ce-
pbe3HBIMHU (haKTOPaAMHU, BIUAIOINMUI
Ha BOJIOTOK, IIPENMYIIIECTBEHHO Jes-
TeabHOCThIO Kackanma ITaszckux I'9C,
IMpaBUjJaMU PeryJupOBaHUSI 03epa
Nuapu, TOpPHO-METAIYPTrAUECKOro
ITPOM3BOJICTBA, BTOPIKEHUA UYIKEPO/I-
HBIX BUJOB U TOCJIEACTBUI BINAHUA
M3MeHeHUs KJIUMaTa Ha PBIOHBIE CO-
oO1recTBa.

Ms3BecTHo, uTo Ha peke Ilaz mo-
CTPOEHO CeMb ILJIOTUH IJA THUAPO3-
JIEKTPUUECKUX Iieseil BAoab 145 Ku-
JIOMeTPOBO¥ BogHOU aprepuu 11as oT
ee ncToka u3 ozepa MHapu mo Bmaze-
HuA B Bék-propa 6osbimoro Bapan-
rep-¢propaa Bapeunena mopsa. Ilocse
CO3MaHUA BOTUX ODJIEKTPOCTAHIIUMI,
IIPOMBONLIN OOJbIINEe M3MEHEHUS B
(pusmuecKUX XapaKTepPUCTHUKAX BO-
JIIOTOKA: YPOBEHb BOJABLI YBEJIUUYUJICS
3a cUeT IMOJAbeMa BOALI B BOZOXPaHU-
JIUITaxX, OBLIM 3aTOIJIEHBI OOJIbIIINE
ILIOIIAAM, €CTEeCTBEeHHBbIe IOPOTH U
BOZOIIAABI HA PeKe MCUe3jiid, U peKa
ceiiuac IIpeAcTaBJsAeT coboil uepe-
JIOBaHNE eCTeCTBEHHBIX (DparMeHTOB
(o3ep) u BomoxpaHuauil. Vcmoab3o-

built on the river Paz, and along
the 145 km waterway Paz, from
its outlet from Inari lake to the
inflow into B kfjord of the grand
Varanger-fjord of the Barents Sea.
After these HEPs construction,
there have been great changes in
physical characteristics of water
flow: water level has increased due
to water rise in water-storage res-
ervoirs, large territories have been
flooded, natural rifts and water-
falls on the river have disappeared,
and now the river is an interchange
of natural fragments of lakes and
water-storage reservoirs. Exploi-
tation of the river Paz resources is
regulated by a joint Agreement be-
tween Finland, Norway and Rus-
sia, and other documents. Partly
it has been done to minimize any
negative impacts. Currently river
breathing is temperate, as a rule,
it is less than 80 cm a year, and, is
set at the level of natural fluctua-
tions of water flow.

The main negative biological
consequences are connected with
direct changes in physical charac-
teristics of river water, which took
place shortly after the construc-
tion of dams. In particular, the
main breeding ground, (the areas
of fish «nurseries») and feeding
migration for trout and grayling
have degenerated badly. As a re-
sult, currently there is a decrease
in number of these species. De-
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BaHUe pecypcoB pekm Ilas perynu-
pyetrcss coBMecTHBIM CorsalmieHueM
mexkay Punaauaueir, HopBerueir u
Poccueit, u apyrumm JOKyMeHTaMMU.
OT4yacTu 9TO CAEJAHO JIJS TOTO0, UTO-
OBI CBECTH K MUHUMYMY JII00ObIe Hera-
TUBHBIE BO3JelcTBUA. B HacTosIee
BpeMs KoJie0aHUs YPOBHS BOJIBI YMe-
peHHOe, KaK IIPaBUJIO, COCTABJAET
menee 80 ¢cM B roj, 1, IOKa HAXOJUT-
csA Ha YPOBHE eCTEeCTBEHHBIX KoJieba-
HU BOAOTOKA.

OcHOBHBIE HeEraTHUBHBLIE OMOJIOTH-
YyecKue IIOCJIeJICTBUSA CBSA3AHBI C He-
IIOCPEICTBEHHBIMI W3MEHEeHUSIMHU B
(pusmuecKkUx XapaKTepPUCTUKAX BOJ
peKu, KOTOphIe IIPOU3OIILIN CPasy IIo-
cJIe CTPOUTEILCTBA IIOTHH. B yacTHo-
CTHU, OCHOBHBIE PAMOHELI HEPECTa, pas-
MHOKeHHus (MecTa TaK Ha3bIBaeMBIX
PBIOHBIX «JIETCKUX CAJ0B») U HaAryJa
o5t (hopesiu U Xapuyca Cepbe3Ho Je-
rpagupoOBaJi, U B pe3yJbTaTe ceiruac
OTMeUaeTcs 3HAUUTeJbHOe CHUKe-
HUe YNCJIEeHHOCTU 3TUX BHUIOB. Pas-
rpaHMYeHNe PeKH’ ILIOTUHAMMU IIPH-
BeJIO K PasBUTHUIO TUIUYHBIX 03€ep-
HBIX BHUJOB, TaKUX KaK CHUI, OKYHb
U IITyKa, 0COOEHHO 3a CUEeT Pa3BUTHUSA
KPYIHBIX Bojoxpanuaunl. Kpome
TOTO, CO3JaHUe IMJIOTHUH IIPUBEJO K
(bparmeHTaIIM BOJAOTOKA, AejIasd MU-
rpamnuio peid BBEpPX II0 TEUEHHUIO He-
BO3MOKHOII. OCOOEHHO 3TO ITOBJIUA-
JIO Ha TaK Ha3LIBAEMBIX IIPOXOJHBIX
pBIO, TO €CTh PBIO, KOTOPHIE KUBYT
B MOpe, a Ha pPa3MHOXKeHUe UAYT B
PeKu, B YACTHOCTHU Ha aTJIaHTHUUe-

limitation of the river by means
of dams has led to the develop-
ment of typical lake species, such
as vendace, perch and pike, espe-
cially as a result of development
of large water-storage reservoirs.
Besides, creation of dams caused
water flow fragmentation, mak-
ing fish migration upstream im-
possible. Primarily it influenced
the so called migratory fish that
dwell in the sea, but breed in riv-
ers, Atlantic salmon in particular.
The main barrier for them was the
dam of HEP Borisoglebskaya. For
the residents of the river function-
ing of HEPs led to the formation of
different genetic populations be-
tween the dams. So now fish dwell-
ing in water-storage reservoirs of
the dams, have different genetic
patterns, as they don’t have an op-
portunity to move freely and breed
in all the river territory. They turn
out to be closed within their lake.
These issues are of great interest
for science, but they haven’t been
covered for the river Paz yet.

Alien species

These are the species that used
to dwell in a certain territory, col-
onizers-species, breeded by a man.
Among them there is a small fish —
vendace, which was domesticized
in Inari lake in 1950s and now in-
habits all over the river. In 1989
there was a peak of population of
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CKOTO JIOCOCS, OCHOBHOI ITperpajoi
IS KOTOPBIX cTajia IJIOTMHA Bopu-
corsaebckoir I'DC. Il1s1 mMOCTOAHHBIX
obuTaTresell peKU HaAJIUUYNE HECKOJb-
Kux I'9C npusesio K popMupPOBaAHUIO
Pa3HBIX TEHETUUECKHX IOMYJIAINHA
MeXKy IJIOTUHAMM, TaK UTO ceiiyac
pBIOBI, OOMTAIOIIE B BOAOXPAHUJIM-
Iax IJIOTHMH, MMEIOT Pas3HbIi reHe-
TUYECKUU HAOOp, IMOCKOJBKY JIHIIIE-
HBI BO3MOXKHOCTM CBOOOJHO TIepe-
MEeIAaThCA U PAa3MHOKATHCA IO BCEeH
peke. OHM OKa3bIBAIOTCA KaK OBI 3a-
KPBITBI B CBOEM 0O3epe. ITH BOIIPOCHI
YPEe3BBIUYAHO HMHTEPECHBI IJId Hay-
KU1, ONHAKO A pexu Ilas moka ere
He OBLIY U3YUYEeHBI.

Yysxcepodnwvie 6udnl

ITO BUIbI, KOTOPhIe paHee He 00U-
TaJlu Ha KOHKDPETHON TeppUTOPUH,
BUIbI-BCEJICHIIBI, KOTOPBIX CTAJ Pas-
BOAUTHh 4YeJOBeK. K TakuM Bugam
OTHOCHUTCSA HeOoJbIIasdg pbida — ps-
IIyIIKa, KoTopad Oblla aKKJIUMaTuU-
supoBaHa B 03. Muapu B 1950-x rr.
U Telephb paccejujiach II0 BCEU peKe.
B 1989 r. Obl1 MUK TONYJSAIIUU Ps-
MyIIIKY, B fouHe peku [la3 ormeue-
Ha BuepBbie B 1990 r., moTom HaOII0-
JlaJI1 aKTUBHOE pacIpOCTpPaHEeHUe 110
Bcell peKe u momajgaHue B 03. Kyar-
chapBu. B 1991 r. ona obHapysKeHa B
Barrarewme.

B xome mpoekTa MpoBOAMIN MOHMU-
TOPUHT 3a PANYIIKOW B Barrareme,
Paakocku u o03. Kysrcbapsu. Ps-
IIyIIIKa OYeHb CUJILHO BJIUSET HA BCE

vendace, in the valley of the Paz
river it was first found in 1990.
Later, it actively spread all over
the river and got into Kuetsjarvi
lake. In 1991 it was found in Vag-
gatem.

As part of a project there was
a monitoring of vendace in Vag-
gatem, Rayakoski and Kuetsjarvi
lake. Vendace has a very strong in-
fluence on fish community of the
Pasvik-Inari basin. First of all it
leads to reduction of cisco, caused
by rivalry with other fish species.

There were some actions on
monitoring of zooplankton den-
sity: compared to 1991 currently
there are significant fluctuations,
reduction of zooplankton biomass.
Later there was some stabilization
at a 20% level compared to 1991,
which means that vendace served
as a «vacuum cleaner», it de-
stroyed zooplankton, and left cisco
with no basic prey item. As a result
sisco «left» the pelagic zone of the
river, changed its habit, and by all
means it will have an impact on
siscos hybridization in the future,
which is currently progressing.
At the moment vendace is causing
the two sisco species (multirakered
and with rare gill rakers) to be-
come one species, or a hybrid of 2
species to be precise, with the aver-
age number of gill rakers equalling
26,1. In the waters of HEP «Raya-
koski» storage reservoir there is
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prIiOHOE coobmiecTBo Oacceitna Ilac-
Buk-Nuapu. B mepByio ouepennb co-
KpalljaeTcsa YKUCJIeHHOCTh cura, uaeT
KOHKYpeHIIUA C [APYIUMHU BUIAMU
PBIO.

OTcieKrBaIy IMJIOTHOCTD 300ILIAH-
KToHa: mo cpaBHeHuio ¢ 1991 r. ceii-
yac UAyT 3HAUUTEJbHBIe KoJieOaHusd,
COKpalrieHre 0moMacchl 300MJIAHKTO-
Ha. 3aTeM OTMeueHa CTa0MIM3aIius
Ha ypoBHe 20% ot 1991 roxa, To ecTh
pANyIIKa (QaKTuuecKu «IopadoTa-
Jla TBLJIECOCOM», OHa YHUUTOMKUJIA
300ILJIAaHKTOH, JIUIINWJIA CUTA ero oc-
HOBHOTO 00'b€KTa mMUTaHUA. B urTore
CUT «YIIEJ» M3 MeJarudyecKoil 30HBI
PeKU, UBMEHIJICA ero BHeIITHUI B,
1 KOHEUHO, 9TO OTPA3UTCA B OyAyIIIeM
Ha TuOpUAM3aIMU CUTOBBIX, KOTO-
pad y:Ke ueT aKTUBHBIMHU TeMIIaMHU.
Ceilfuac pANyIIKa IPUBOJAUT K TOMY,
yTO 2 Bua cura (MHOTOTBIYMHKOBBIN
1 MaJOTBIYMHKOBBINA) CTAHOBATCSH
CHOBA OJHUM BHJOM, TOUHee I'mOpu-
JIOM 2-X BHJOB, CpeJHee KOJUUYECTBO
’KabepHBIX THIYMHOK Y KOTOPOT'O PaB-
HO 26,1. B Bomax BomOXpaHUJIUIIA
I'9C «Pasakocku» orMeueHa 00JIbIIAA
IIJIOTHOCTh WHBA3WBHOU PAIMYIIKH,
KOTOopas IpPaKTHYeCKU M3THaJa CHUTa
13 ero 30HbI, ¥ €My IIPUIILIOCH UCKATh
HOBYIO BKOJIOTUYECKYIO HUIIY. ITO
OUeHb IIJIOXOHW pe3yJbTaT U CBUJE-
TeJILCTBO HEIPOAYMAHHBIX AeNCTBUN
YyeJIOBEKA II0 PACIPOCTPAHEHUIO He
CBOIICTBEHHBIX JAHHOU TEePPUTOPUU
BugoB. B 03. KyarchapBu pamymika
TOK€e eCTh, HO €e HEMHOI'0, OHA TaM He

high density of invasive vendace,
which has almost ousted the sisco
from its zone, which then had to
look for a new ecological niche.
It’s a very bad result and evidence
of irresponsible human actions in
spreading the species, which is not
typical of the territory. Kuetsjarvi
lake also has some vendace, but in
small amounts. It didn’t spread
there much, and there is no ratio-
nal reason for that. The siscos with
rare gill rakers, that were caught
in Kuetsjarvi lake had 23,5 gill
rakers on average. Multirakered
siscos had 33,2 gill rakers. More-
over the latter were caught more
often. Age peculiarities of fish are
the following: in Rayakoski there
is a prevalence of 6-10 year old sis-
cos, in Kuetsjarvi — 3-5 year olds.
Bull-trout feeds on vendace all
over the river Paz, pike has be-
come a permanent species in a pe-
lagic zone, which means it feeds on
vendace as well. Thus, there have
been some significant changes
in the ecology of local fish, food-
chains in the Paz basin, dwelling
and breeding conditions.
Long-term researches on sisco
show a stable situation of its pop-
ulation reduction. In 2004 there
was an increase of perch popula-
tion. We can see the same trend at
present. Currently sisco «grows
up» early, the fish becomes repro-
ductive (being small in size), which
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CUJIBHO Pa3pocjiach, ¥ UTO MOCTYIKHU-
JIO TOMY HOPUYMHOA — IIOKa HEeACHO.
MaJoTBIYMHCKOBbIE CHUTM, IOWMAaH-
HbIe B 03. Kyarcwapsu, umenu 23,5
TEIYMHOK B CPeJHEeM, MHOTOTHIUMH-
KOBBIE CUT'M uMMeaun 33,2 THIUMHOK,
IIPYU 9TOM IIOCJIeHUEe BUABI Uallle mo-
IaJajunch B yJIioBax. Bo3pacTHbie oco-
O6eHHocTu PBHIO TaKOBHI: B Pasgkocku
npeobsagaoT ocobu curosbix 6-10
aet, B Kysrcwapsu — 3-5 jer.
Kym:xka muraercs pADYIIKOH II0
Bcell peke Ilas, miyka craja mocTo-
STHHBIM BHJIOM B IIeJIaTru4ecKoli 30He,
T.e. M OHA TOXKE€ KOPMUTCS PAIIYII-
Koii. Takum obpazoM, CUJILHO MeH-
eTCcs DKOJIOTUSA MECTHBIX PbIO, IIHIIe-
BbIe 1enu B Oacceiine Ilasa, yciaoBusa
00MTaHUA U PAa3MHOKEHUA.
MHoroseTHre MCCJIEIOBAHUS IIO
CHUTY ITOKAa3bIBAIOT JOBOJILHO CTA0MIb-
HYIO KapTUHY CHUKEHUSA ero YHCJIeH-
Hoctu. Emte B 2004 r. 6n110 oTMeUe-
HO yBeJHUYEeHUe COIeP:KaHusd OKYHd,
Takad TeHIeHIIUA HAeT U ceiyac.
Cur cram paHO «B3pPOCIETh», PhIOA
OBICTPO CTAHOBUTCSA II0JIOBO3PEJIOM
(Tpu MeJIKMX pasMepax), 4ero paHee
He oTMeuaJiocb. TeMmbI pocTa ABYX
BHUJIOB CHUTOB pacTyT B PaaKocKwu,
B CKproKKeOyKTe — CcOKpalaiTcs,
a B Barrareme moka crabusibubI. Pe-
TUCTPUPOBAJINCh KPYIHBIE BK3eM-
IIAPBI cura B KyaTcbapBu, BO3MOK-
HO 3TO MUTPAHTHI U3 pexku I1as.
Priba cay:XuT mDoKasaTeJbHBIM
o0beKTOM aaA MoHuTOpuHra. Ilere-
coo0Opas3Ho B OyAYIIEM MCIIOJh30BATh

did not happen before. Growth
rates of both sisco species are in-
creasing in Rayakoski and reduc-
ing in Skryukkebukta. Meanwhile
in Vaggatem they remain static.
Some large-sized samples of sisco
in the Kuetsjarvi have been reg-
istered, they might be migrants
from the river Paz.

Fish serves as a representative
item for monitoring. It is sensi-
ble to use siscos as an indicator of
heavy metal accumulation as well
as changes taking place in the eco-
systems. Such selections should be
done about once every three years.

Climate impact

Current results show that con-
sequences of climate change can
already be seen in the water flow
of the river Paz. They have caused
a significant rise in average water
temperatures in summer over the
last decades, and also led to some
significant ecological effects. In
particular, it has been shown that
young siscos’ growth to a large ex-
tent depends on water temperature
rise. We can see changes in fish
community structure in the litto-
ral zone due to increase of perch
participation. Observations show
the increase of mercury concentra-
tion in tissues of fish over the last
few years, which is connected with
global climate change and, as a re-
sult with precipitation growth and

[93 ]



cura B KauecTBe MHANKATOPA, YKa3bl-
BAIOINEr0 Ha HAKOILIEHUS TAMKEIbIX
METaJIJIOB I UBMEHEHU A, IIPOUCX O -
e B 9KocucrteMax. Taxue oTOODPBI
rpo0 cyieqyeT IOBTOPATH IPUMepHO 1
pas B 3 roja.

Bnuanue karumama

CoBpeMeHHBIE pPe3yJabTaThl IIOKAa-
3BbIBAIOT, YTO IIOCJIEACTBUSA M3MeEHe-
HUSA KJIUMaTa y:Ke MeUCTBYIOT B BO-
noroke pexku Ilas, BpI3LIBAIOT 3HAUN-
TeJIbHOE TIOBLINIEHNE CPEeIHUX TeM-
mepaTyp BOABLI JIETOM B IIOCJEIHIE
IecATUJIEeTUA, a TaKyKe pAJI CBA3AH-
HBIX C 9THM BaXKHBIX 9KOJOTUUYECKUIX
aperToB. B wactHOCTH, OBLIO IIO-
Ka3aHO, UYTO POCT MOJIOABIX CHUI'OBBIX
PBIO 3HAUUTEJIBHO 3aBUCUT OT IIOBBI-
IIeHU A TeMIIePaTypPhl BOABI. 3aMETHO
M3MeHeHIe cocTaBa coolIecTBa puid
B MpUOPEKHOI 30HE 3a CUET IOBHIIIIE-
HUA ydyacTue oKyHA. OTMeueHO yBe-
JIUYeHVe YPOBHEH COJep:KaHUA pPTY-
TH B TKAaHAX PBIO 3a ITOCJIeIHNe IOIbl,
YTO CBS3AHO C IJI00AJBLHBIM HU3MeEHe-
HUEeM KJumMmaTa 4, KaK CJeJCTBUEM,
C yBeJIHWUYEHHEeM OCAJKOB M PEUYHOI'0
croka. MHOKecTBO (paKTOPOB CTpec-
ca, BJIUAIONINX Ha BOJOTOK pexu I1as,
JleJlaeT 9KOCUCTEeMbI MeHee YCTOMYM-
BBIMHU U, CJIEIOBATEJbHO, OoJiee ys3-
BUMBIMHU [OJIA IIPOUYMX W3MEHEHMUH.
Tem He MeHee, MHOTO€ eIlle IIPEJCTO-
UT CIeJaTh, YTOOBI MOATBEPIUTH THU
MOJeJI U WCCJIEJOBATH MEXaHU3MbI
¥ BO3MOJKHBIE TIOCJIeICTBUSA YBeJIUUe-
HUA BIUAHUA NM3MEHEHUA KJiMaTa
Ha BOJJOTOK PEKH.

river run-off. Plenty of stress fac-
tors, influencing the water flow
of the river Paz, makes the eco-
systems less stable and, therefore,
more vulnerable to other changes.
Meanwhile, there is a lot to do to
substantiate these models and ex-
plore the mechanisms, and possi-
ble consequences of climate change
impact on the river water flow.

Monitoring of macrophytes,

phytoplankion and

other biological factors

The work was carried out by the
Finnish Environment Institute
SYKE and other partners of the
project. The samples were taken
on the river Paz, lakes Inari, Mud-
dus and Nitsi. The assessment was
based on EU Water Regulation,
taking into account Finnish and
Norwegian approaches.

As a result 45 macrophytes spe-
cies were found in lakes Muddus
and Nitsi, including 17 «authentic»
species, 17 biophytes, and 11 — he-
lophyte and other grass plants.
Ecological state of Inari lake was
assessed according to the three fac-
tors: 1) their reaction to phospho-
rus and nitrification; 2) the num-
ber of species in background and
test lakes; 3) according to the ra-
tio of similarities between lake
groups. Inari lake got a high eco-
logical state.

For the assessment of ecologi-
cal state of the river Paz research-
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Monumopune maxpogpumos,
¢pumonaankmona u dpyzux
buonoxa3ameneu

PaboTer mpoBoguanch PUHCKUM
UHCTUTYTOM OKPYIKAWIIel cpeabl
SYKE u apyrumMm mapTHepaMu IIO
mpoeKTy. IIpoObl oTOupasu Ha pexe
IIas, Ha osepax Muapm, Myagyc u
Hwurcu. OneHKy nTpoBOAUIN MO CTaH-
napram EC Boxuoit [{lupeKkTuBsI, ¢ 1c-
IMOJIb30BAHNEM HOPBEKCKUX U (DUH-
CKHUX ITOIXO0/I0B.

B pesyiabraTre Ha 03. Myaayc u
Hutcu obmapyxuam 45 BUIOB Ma-
Kpo(puToB, n3 HUX 17 T.H. UICTUHHEIE,
17 6puodutsr u 11 — resouTs u AP.
TpaBbl. IJKOJOTHMUECKOE COCTOSHUE
03. lHapu omeHMBaJIOCh IO 3-M MH-
nexcam: 1) mo ux peakmnuu Ha Gochop
1 HUTPO(PUKAINIO; 2) II0 KOJIUYECTBY
BUJOB B (DOHOBBIX M KOHTPOJIBHBIX
o3epax; 3) IO OPOIEHTYy (COOTHO-
IIIeHUI0) CXOJACTBA MEXKAY TPYIIIaMu
o3ep. ¥ 03. NHapu mosryuyujicss BbICO-
KHI 9KOJOTUUYECKUI CTaTyC.

s OlleHKU 3KOJIOTUUYECKOI'0 CO-
croaHua peku Ilas mcmoJsib3oBanau
HOPBEKCKYI0 U (DMHCKYIO METO/0JIO-
ruto. O6Hapy:kuau 47 BUIOB MaKpo-
(puToB: 34 BUIOB 110 HOPBEIKCKOIL CH-
creme; 37 BuAOB 110 (GMHCKOI cHuCTe-
Me; IIPW CPaBHEHUU MEeCTOOOMTaHMI
U KU3HEHHBIX (PopM MaKpo(pPUTOB
BBIABUJIA 33 BHUJA II0 HOPBEMKCKOMY
MeTony u 27 BUAOB II0 (DUHCKOMY.
C ucmoap30BaHMEM Pa3HBIX METOIOB
aKoJornueckuii craryc pexu Ilas mo-
JIyYaeTcs XOPOIIU.

ers used Norwegian and Finnish
methodology. They found 47 mac-
rophyted species: 34 species ac-
cording to the Norwegian system;
37 species according to the Finn-
ish system; while comparing habi-
tats and life forms of macrophytes
they discovered 33 species by the
Norwegian method and 27 by the
Finnish one. By using different
methods we can assess the ecologi-
cal state of the river Paz as good.
The winter ice sheet has been re-
ducing over the recent years: cur-
rently it comes up to 1,2 m. After
the year 2040 it will be 0,92 m. On
uncontrolled lakes in will not ex-
ceed 0,25 m. That’s why we point
out that river control by HEP dams
leads to deep freezing of the wa-
ter body and its benthal deposits.
One of the most important factors
is spring flood. In spring littoral
shelf is open, the banks overgrow
with sedge, which is important
for pike and sisco young stock.
The flood on Inari is small now,
this zone will narrow further in
the future. Bank erosion level for
Inari lake comes up to 119, 35 m.
Currently the number of days with
such alevel equals to 9,7, and after
the year 2040 there will be slight-
ly more than 6 days according to
the scenario. This means that the
period of flood will reduce, and
it will come much earlier. In the
future the runoff into the river
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SUMHU Jie[ B IIOCJeSHIIE TOAbI CO-
KpalaeTcs: ceiiuac oH paBeH 1,2 m,
mocye 2040 roma Oymer 0,92 M, Ha
HeperyJanpyeMbIX 03epaxX COCTaBUT U
BoBce 0,25 m. IlosTomMy MBI OTMeua-
€M, YTO PeryJMpoBaHUe PeKHu ILIO-
ruHaMU ['OC IpUBOAUT K I'TyOOKOMY
IIPOMEP3aHUI0 BOJOeMa U 3amMepaa-
HUIO JTOHHBIX OTJOKeHui. OnuH us
BasKHBIX TIIOKasaTejiell — BeceHHee
IIOJIOBOJbE, BECHOW JHUTOpPaJb OT-
KpbITa, Oepera 3apacTalT OCOKOM,
YTO BaKHO IJIdA MIYKU U MOJIOTHAKA
cura. Ha MHapu ceiiuac 1mojsoBoOgbe
He0OoJIBITIOe, dTa 30HA elle 6oJee Oy-
JIeT cysKaTbhcA B OyaylreM. Y POBeHb
OeperoBoil sposuu s 03. WHapwu
cocraBiader 119, 35 m. Ceiiuac Ko-
JINYECTBO OHEN € TaKUM YPOBHEM
cocraBJiasger 9,7, a nmocue 2040 roma
10 clieHapuio OyaeT 4yThb OoJbIle 6
JIHEeN, T.e. IEePUO/ II0JOBOIbA COKpa-
THUTCSA, U HACTYIIaTh OHO OyJeT ropas-
o paHble. B OymymieM yBeJIHMUYUT-
cs CTOK B peKy Ilas B 3aumHee Bpems
((beBpanb-mapT B OCHOBHOM), a JIeT-
HUY CTOK COKPATUTCA. ITO MOBJIUSIET
Ha JOCTYIHOCTb MECTOOOUTAHUU IJIA
pacTeHU U JKUBOTHBIX. PeuHO CTOK
OyzeT pacipeneasaTbca 0ojee POBHO,
T.K. OyzZeT 00JIbIlle 0CaJKOB, OJHAKO
OH OyZeT peryJupoBaThCcAd, U B UTOTE
MOXKET CTa0MJIBHO paCIpeneIaThbCs
1Mo BceMy Oacceiiny. KapamHaJIbHBIX
n3MeHeHUul He oxkupaerca. KocBeH-
HbIe BO3IeNCTBUA OT pPeryJupoBa-
HUS — U3MEeHEHUS B BUJAOBOM COCTAa-

Paz will increase in the winter pe-
riod (mainly February-March),
while the summer runoff will be
reduced. It will have an influence
on habitat accessibility for plants
and animals. River runoff will
spread more equally, as there will
be more precipitation. However, it
will be regulated better, and, as a
result, it will spread equally along
the whole basin. We don’t expect
any dramatic changes. Regulation
has its side impact from changes in
species composition, appearance of
invasive species, which is already
taking place in the south of Fin-
land.

The scientists arrived at the
conclusion that it is necessary to
carry out monitoring of macro-
phytes for Inari lake and river Paz
at least once every five years, due
to an increase the number of sam-
pling points on the Russian side.
The scientists discussed whether
it is worthwhile to carry out an
economically efficient monitor-
ing. Therefore, it is necessary to
focus on the key problem. We have
got ecosystems which are threat-
ened by different sources of stress.
People live nearby, what are their
interests? They are mainly fish
resources. Assessing the role of
fish for the ecosystem, applying
the principles of adaptive moni-
toring would be a good approach.
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Be, MOSBJIEHNE MHBA3UBHBIX BUIOB,
YTO YiKe aKTHUBHO uAeT Ha ore PuH-
JAHIUU.

YueHble TPUIILIN K BBIBOAY, YTO
HEOOXOAWMO BBIIIOJHATL MOHUTO-
pUHT MakpoduTtos 1o 03. Muapu u p.
ITaz muaumym 1 pas B 5 jeT, yBeau-
YUTHh KOJUYECTBO TOUEK O0TOOpa MpPod
C POCCHICKOM CTOPOHBI. Y UE€HBIE 00-
CY:KIANU I11eJIecO000Pa3HOCTh IIPOBe-
JeHUdA dKOHOMUYeCcKHU 3(P(PeKTUBHOTO
MOHUTOPUHTA, AJIS Yero Heo0XO0qMMO
OCTAaHOBUTHCS HAa KJIIOUEBOU ITPoOdJIe-
Me. ¥ Hac eCTh 9KOCUCTEMBI, KOTOPBIM
YI'DOYKAIOT pa3Hble UICTOUHUKHU CTPEC-
ca. Pagom XKuByT JOOU, KaKOBBI
nx nHTepecwl? Yalle Bcero sTo puio-
Hble pecypchbl. XOpPOIIUU MOAXOHA —
IIOCMOTPETh POJIb PBHIOBLI B BKOCHUCTE-
Me, BHEIPUTh NPUHIIUNBLI aJalTHUB-
Horo moHuTOopuHra. Ilo Ilasy moxxHO
BBIABUTHE OYE€HBb MHTEPECHBIE O9KO-
JIOTUUECKNe pas3jnuusa U TpagueH-
ThI, OJHAKO CJIeJyeT IIOAyMaTh Has
acmeKTaMu M MecTaMu, Tae Oymer
OCYIIIECTBJIATHCA MOHUTOPUHT, eIle
pas mpoayMaTh TOYKH OTOOpa Ipood.
B Poccum — moka arto Kyarcwsapsu,
Pasxocku, B HopBeruu — CKproKKe-
Oykra m PyckeOykra. OueHb BaKHO
B OyayIieM IJIaHWPOBATh H3yUYeHUE
uXTuo(payHbl 03ep peruoHa, a 3aTeM
uccJeJoBaHMe IJIaHKTOHA U OeHTOCca
B TeX JKe TOUKax.

B xozme mpoexkTa m3ydaaoch comep-
JKaHue B Bojie xJjopogpuiiaa A, ompe-
JIeJISAJIOCHh COOTHOIIIeHNEe BUIOB M AP.
IIOKa3aTeJ’ B COOTBETCTBUM C POCCHA-
CKMMH CTaHJapTaM’, OI€HWBAJIOCH

It is possible to reveal very inter-
esting ecological differences and
gradients for the Paz. However
we should think about the aspects
and places for the monitoring,
and once again decide on points of
sample selection. In Russia they
are Kuetsjarvi, Rayakoski, in Nor-
way — Skryukkebukta and Ruske-
bukta. It’s very important to plan
fish fauna of the lakes in the re-
gion, and later analysis of plank-
ton and benthos in the same spots.

In the project course the re-
searchers analyzed chlorophyll
A concentration in water, defined
the species proportion and other
factors in accordance with the
Russian standards, and assessed
trophic (nutritional) state of the
lakes, taking into account zoo-
plankton and phytoplankton com-
position. Phytoplankton is repre-
sented by typical subarctic species.
Though there are also nontypical
ones, there is a number of small
and large cellular algae, especial-
ly in Ruskebukta and Kuetsjarvi.
Kuetsjarvi has the most signifi-
cant variety of species, which is
not typical for the subarctic lakes.
The biggest number of diatoms was
registered in Ruskebukta, which
is absolutely nontypical. In gen-
eral there is a growth of photosyn-
thetic pigment content in water
bodies, an increase of Phytoplank-
ton biomass in Kuetsjarvi, and the
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Tporueckoe (IIUIIEBOE) COCTOSHIE
03ep Ha OCHOBE COCTaBa 300ILJIAHKTO-
Ha U (QPUTOIJIaHKTOHA. Pumonnan-
KMmMOH IIpeacCTaBJ/JIEH TUIIMYHBIMU CY-
0apKTUYECKUMU BUAAMH, XOTS €CThb
1 HETUTIIUYHBIE, 00JIBIITOe KOJUYECTBO
MaJbIX M OOJBINUX KJIETOUHBIX BO-
JIopocJieii, ocobeHHO B PyckeOyKTa u
Kysrcwapsu. Hauboubitiee pasauune
BUIOBOTO PasHOOOpasus OTMEUEeHO B
KysTcbsapBu, 9T0 HETUITUYHO JJIA CY-
bapkTuueckux osep. B PyckeOykre
3apPerucTPUPOBAIN OOJIBIIIOE KOJIIUe-
CTBOBO MaTOMOBBIX BOJOPOCJIEIT, YTO
cOBCeM HETUIUYHO. B 11eioM oTMeueH
pocT conep:KaHuUA (POTOCUHTETHUUE-
CKOTO MUTMEHTA IJIs1 BOZOEMOB, POCT
ouomacchl (puromnaHkToHa B Kyar-
CHAPBU U cpeiHel 611oMacChl B I[eJIOM
mo pexe Ilas. CesoHHas AWHAMHWKa
ToyKe HetmnuuHa 1ia Cy0apKTUKH,
0COOEHHO JIETOM B cepeuHe UI0JISA OT-
MeYaeTcsi MHOTO B3eJIEHBIX BOJOPOC-
Jaeiti. UgeT aKk TUBHBIN POCT CHHE-3eJIe-
HBIX BOJIOPOCJIEl, UTO IIJIOXO0, TaK KaK
uzet sBTpoduKanud (3apacraHue, 3a-
OoslauBaHUE) BOLOEMOB.

Brnaromapsa kojieraM u3 3amoBefi-
Huka «Ilacsuk» MUIIIIOC momyumn
ITPOOBI U3 FOXKHOI0 yuacTKa peku I1as
(pation I'9C fAnmcrocku) u obHaApY-
JKUIU Bogopocab guaumo (Didimo) —
ATO UPE3BBLIYANIHO Cephe3Hasd mpoodJie-
Ma. ITO 3BHAYUT, YTO B OacceiiHe peKu
UAeT OYeHb OIaCHBIN IIPOIlecC, pas
y Hac Takas Omomacca IMaTOMOBOTO
Buga. Cruenuduka 9Toii BOLOPOCIH B
TOM, YTO OHA 00pasyeT «MaThI», T.e.

average biomass in the river Paz in
general. Seasonal dynamics is also
nontypical for the Subacrtic zone,
especially in summer during the
middle of July, there are a lot of
green algae. We can mention the
active growth of cyanobacteriae,
which is bad, because it causes
bogging (weediness, eutrophica-
tion) of water bodies.

Thanks to our colleagues from
«Pasvik» nature reserve INEP got
the test samples from the south-
ern part of the river Paz (the area
of Yaniskoski HEP) and found Di-
dimo algae. This is an expremely
serious problem. It means that
a very dangerous process is tak-
ing place in the river basin, due
to such a diatom biomass. This
algae has a specific feature — it
forms «mats», which are massive
chords, covering the beds of water
bodies, and have a high biomass.
It is very dangerous for food
webs, especially for bull-trout and
salmon.

Zooplankton is used for water
quality assessment. The research
showed that biomass growth was
taking place in Ruskebukta, as
there we can see a good balance
between zooplankton and phyto-
plankton. In accordance with zoo-
plankton content river Paz can be
referred to the 3rd class of water
quality.
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CILTIOIITHBIE TAMKM, YKPBIBAIOIIINE JHO
BOJIOEMOB, ¥ OTJIMUAETCS BBICOKOM
oumomaccoi. IToO OUeHb OIIACHO IJsd
MMUTIEBBIX (TPOUUECKUX ) CETEH, OCO-
OeHHO I KYMIKH U JIOCOCS.

300N1AHKMOK UCIIOJb3YeTCS IS
OIIeHKM KadecTBa BOABLI. B xome mpo-
BeJIeHHBIX MCCJIeJOBAaHUI HAOII0ma-
¢ poct 6uomacchel B PyckebykTe, Tam
XOpOoIllee COOTHOIIIEHNEe MeXKIY 300- 1
duronnankTonoM. Ilo comep:kaHIIO
3001 IaHKTOHA peKa I1as oTHoCcUTCA K
3-My KJIacCcy KauecTBa BOIEI.

3006enmoc (6ecno36o0HouHbLE)

BunoBoe pasnoobpasue 3000eHTOCA
B peke Ilas cocraBuio 64 Buma, B 03.
Wuapu — 44 Bupga, B 03. Myagycbap-
Bu — 34 Buja, B 03. Hurcu — 22 Bupa.
B Hurcu u Myanyce — mpeobaagaioT
XUPOHOMULLI, JEKOITEPhI, JUITEPHI
1 3(pemMeponTepsl U OJUTOXETHI, T.e.
TaKCOHOMUUYECKHUH COCTAB ATUX ABYX
osep cxonmer. O3. Muapu OJIUBKO K
Myznyc.

B peke Ilasz ocHoBy GeHTOCa CO-
CTABJIAIT XUPOHOMUABI, OCTAJbHBIE
rPYINbI — HEMHOTOUKCIeHHbI. Kpome
BBIIIIEYKA3aHHBIX TPYyII 0ecro3Bo-
HOYHBIX 37IeCh TaKyKe OOMTAIOT M30-
moabl (IX TOUTH HeT B 00cJieJoBaH-
HBIX 03€pax), TPUXOITEPHI (UYBCTBU-
TeJIbHbIe BUIbI K N3MEHEHUAM yPOB-
HA BOJIbI), OPIOXOHOTHE MOJLIIOCKH.

ITosaTromy moaTBep:kmaeTrcs (akxr,
YTO MBMEHEHUs YPOBHS BOJBI U W3-
MeHeHNe KJuMaTa CHU3AT KoJuue-
CTBO UyBCTBUTEJHHBIX BUJOB M HAIO

Zoobenthos (invertebrates)

In Nitsi and Muddus there is a
prevalence of chironomids, lekop-
ters, dipters, euphemeropters and
oligochaetes, which means that
taxonomic composition of the two
lakes is similar. Inari lake is close
to Muddus. Inari lake is close to
Muddus.

Chironomids are the basis of
benthos in the river Paz. Other
groups are rare. Along with the
above mentioned groups of inver-
tebrates, isopods also dwell here
(they are hardly found in observed
lakes), trihopters (these species
are sensitive to water level chang-
es), gastropods.

In this connection we have a
confirmation of the fact that wa-
ter level and climate change will
reduce the number of sensitive
species and, therefore, it is nec-
essary to counter-balance those
changes. Inari lake state can be de-
fined as good to moderate consid-
ering these factors, it varies each
year, so monitoring should be con-
tinued. Water quality of the river
Paz according to zoobenthos is de-
fined as pure.

Kuetsjarvi lake has been stud-
ied in detail on that score. The av-
erage population of invertebrates
there is about 500 units/m?2, bio-
mass is low — 2 grs/m?. Chirono-
mids are the basis of benthos in
the lake (50%), oligochaetes are
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9TH W3MeHeHmusa HuBeaupoBaTb. Co-
cTosAHUE 03. VHapu mo HaHHBIM IIO-
Kas3aTeJsIM OTHOCUTCA OT XOPOIIIEro
K YMepPeHHOMY, BapbupPyeT 13 roja B
rofl, HaJo IIPOJOJKATh MOHUTOPUHT.
KauectBo Box pexku I1as mo 3006eHTO-
CY OIIeHUBAETCS KaK YHUCTOE.

03. KysTchbapBu M3y4yeHO B 3TOM
IJIaHe JOBOJILHO JeTanbHO. Cpenusasa
YHCJIEHHOCTh OECIIO3BOHOUHBIX TaM
oxoJio 500 3K3./M2, OmoMacca HeBbI-
cokad — 2 r/m2. OcHOBY GeHTOCA ITO-
ro 03epa COCTABJSAIOT XWUPOHOMUIBI
(50% ), MHOTOUYUCJIEHHBI OJIUTOXETHI
(42% ). Tpopuueckuii craTyc oeHeH
KaK OJIUTOTPO(GHBIN.

Jlonnovle omanoxcenusn

ITOT BUJ, ICCJIEJOBAHUIA IPOBOIILII-
ca UIIIISC KHIT PAH, r. AnaTtursl.

HonHble oOTJIOKEeHUSA (ceguMeH-
ThI) B peruoHe IlacBuk-MHapu ObLIN
coOpaHbl Ha TpexX CTAHIUAX Ha
pexe Ilaz (Barrarem, Pyckebykra,
CKpIOKKeOyKTa) M Ha OATU CTAHIU-
AX Ha 03. KyaTchaApBU AJA OIEHKU
BJIUSAHUA F'OPHO-METAJIYPIUIECKOTO
MIPeINpUATUA Ha COCTOAHUE BOTHBIX
pecypcoB. MakcuMmanbHad KOHIIEH-
TPaIuA NUCCIEeAYyEeMbIX TSIKeJIbIX Me-
rayoB (Ni, Cu, Co, Zn, Cd, Pb, Hg,
As) B TIOBEPXHOCTHBIX CJIOAX [IOH-
HBIX OTJIO}KEHUI ObLia ompeiesieHa
B osepe Kysrcwapsu (Kuetsjarvi).
CHMIKeHUEe COJepiKaHUA TAMKEIbIX
METAJIJIOB B IIOBEPXHOCTHBIX CJIOAX
JTOHHBIX OTJIOXKEHUII HaOJIIogaeTcs
BHU3 110 TeueHuto pexku I1as. Cpexguasa

numerous (42%). The trophic sta-
tus is defined as oligotrophic.

Benthal deposits

This kind of research was car-
ried out by INEP KSC RAS, the
city of Apatity.

Benthal deposits (sediments)
in the area of Pasvik-Inari were
collected in the three stations on
the river Paz (Vaggatem, Ruske-
bukta, Skryukkebukta) and at the
five stations on Kuetsjarvi lake
for the assessment of impact of
mining and smelting plant on the
state of water resources. The high-
est concentration of heavy metals
under analysis (Ni, Cu, Co, Zn,
Cd, Pb, Hg, As) in surface layers
of benthal deposits was registered
in Kuetsjarvi lake. Reduction of
heavy metals concentration in sur-
face layers of benthal deposits is
observed down the river Paz. The
average sediment accumulation
rate in the lakes under observa-
tion turned out to be more than
(1-3 mm per year), compared to the
lakes of northern Fennoscandia
(less than 1 mm per year). In some
lakes phosphorus concentration on
the surface of benthal deposits is
high, which is a sign of eutrophi-
cation.

The highest background con-
centrations of heave metals (Ni,
Zn, Co, Cd, Hg) in benthal depos-
its are found in the southern part
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CKOPOCTH OCAIKOHAKOILJIEHUA B W3-
y4aeMbIX 03epax OKasaJyiach 00JIbIIIE
(1-3 mM/ron), ueM B CpegHEM [Jisd
o3ep ceBepHOU PeHHOCKaHAUU (Me-
Hee 1 MmM/Tox). B HEKOTOPHIX 03epax
00HAPY:KEeHO yBeJMueHUe coaep:Ka-
HuUA Qochopa Ha IIOBEPXHOCTHU TOH-
HBIX OTJIOMKEHUII, UTO MOYKEeT CBU/Je-
TeJILCTBOBATH O PasBUTHUU IIpoliecca
SBTPOUKAINN.

Camble BBICOKME (POHOBBLIE KOH-
ImeHTpanum TAxKeJabIx MeTasioB (Ni,
Zn, Co, Cd, Hg) B TOHHBIX OTJIOXKeE-
HUAX HaOJII0maloTcA B IOMKHOUW dac-
i o3epa Kyarcbsapsu (Kuetsjarvi). B
PyckebykTe pacrer cojep:KaHue pry-
T, 3arPA3HEHNE BOSMOYKHO TOJBKO C
TPAHCTPAHUYHBLIM BO3IYIITHBIM IIE€pe-
HOCOM, HO MbI BUAUM U B JOHHBIX OT-
JIOXKEHUAX 3TOT POCT, IPUUNHBI 3TOT'O
IMOKa HesACHBI. B Apyrux yacTax peKu
ITas MBI HEe BUAMM TAKOT'0 0OJIBIIIOTO
pocTa comep:KaHuA TAMKEJIbIX MeTaJI-
JIOB B CeIUMEHTAaX.

l'eoxumMuyeckme 0COOEHHOCTU O3€-
pa Kuetsjarvi, B mepBymo ouepenb,
CBSABAHBI C HAJINYNMEM B HUMKHUX CJIO-
sIX BOABI M BEPXHUX CJIOAX TOHHBIX
OTJIO}KEHUHN pPaCTBOPEHHOTO KUCJIO-
poa, a TaKkKe n3-3a 00JILIIION IIy0Hu-
HBI BOJIOEMA MIPUBEJIO K HAKOIJIEHUIO
AJIEMEHTOB, YYTKO pPearupymonmux Ha
MU3MEHEHUs OKMUCJUTEJIbHO-BOCCTA-
HOBUTEJBHOTO TOTeHIIHUajNa (MKee30
¥ MapraHell) Ha MOBEPXHOCTH JOH-
HBIX oTJo:KeHmUi. Comep:raHme d9TUX
MOOUJIBHBIX 5JEeMEHTOB B IIOBEPX-
HOCTHBIX CJIOAX HOHHBIX OTJIOKEHUHN

of Kuetsjarvi lake. In Ruskebukta
mercury concentration is growing,
pollution is possible only by means
of trans-border atmospheric trans-
port, but we can notice this growth
in benthal deposits as well, the rea-
sons are not clear yet. In other parts
of the river Paz we don’t observe
such a significant growth of heavy
metals concentration in sediments.

Geochemical features of Kue-
tsjarvilake, are primarily connect-
ed with the presence of dissolved
oxygen in the bottom water layers
and surface layers of benthal de-
posits, and also significant depth
of water body caused accumulation
of elements with sensitive reaction
on changes in oxidation-reduction
potential (ferrous iron and man-
ganese) on the surface of benthal
deposits. Concentration of these
mobile elements in surface layers
of lakes’ benthal deposits 10-50
times exceeds solid soil and back-
ground values.

In general, Kuetsjarvi lake is
characterized by supreme pollu-
tion, concentration of cadmium in
Skrukkebukta lake is from low to
moderate. Low concentration of
cadmium is typical for the lakes
Vaggatem and Ruskebukta as well.

Toxic elementsin fish

of big lakes

This work was carried out ba-
sically by the specialists of Akva-
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03€ep MPEeBLINIAeT 00bEMHYIO 3eMJII0 1
(ponoBrIe 3HaueHnudA B 10-50 pas.

B o6mem, oszepo Kysrcwnapsu
(Kuetsjarvi) xapakTepusyeTca MakK-
CUMAJbLHOII CTENeHbI0 3arps3HeH-
HocTH, 03epo CkprokkebykTa (Skru-
kkebukta) comep:xuT kagmuii Ha rpa-
HUIle MeXIY HU3KOU M YMEpPeHHOU
KoHIeHTpanueli. Huskue smaueHus
KaAMHUA XapaKTepHbI U [JIs 03ep
Barrarem (Vaggatem) u PyckeOykra
(Ruskebukta).

ToxcuuHble Inemenmol 6 pvibe

KPYNHBLX 03€D

B sTo0ii pabore ObLIM 3aaeHCTBO-
BaHBI IPEUMYIIIECTBEHHO CIIeIHaJIu-
cTbl mHCTUTYTa AKBarmiaaH-Hua us
Tpomcé, mpu yuyacTum APYruUX opra-
Husanuit, rakux xKaxk UIIIIOC (Ana-

plan-Niva institute from Tromso,
with the participation of other or-
ganizations, such as INEP (Apa-
tity), research and manufactur-
ing association «Typhoon» (the
city of Obninsk, Kaluga oblast,
Russia).

The growing trend on mercury
in the Arctics is typical not only
for Pasvik, there is a number of
other researches confirming this.
It is a global challenge. Local peo-
ple eat fish, so they need informa-
tion. It is subject to the whole Arc-
tic Circle.

This focus line of the project
included measuring of metals con-
centration and persistent organic
pollutants, pesticides and patholo-
gies in tissues and organs of fish.

Crannusa nusydeHus arMmoc¢epHoro Bo3ayxa.
Kapnganen. Hopserusa. ®@oro H. IloankapmoBoii.
Station of atmosphere air survey. Karpdalen. Norway.
Photo by N. Polikarpova.
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tuthbl), HIIO «Taitpyn» (r. OGHUHCK,
Kany:xkckasa obsacts, Poccus).

Pacrymuit TpeHn mo prytu B Ap-
KTHKe ecTh He TOJAbKO B IlacBuke,
CYII[ECTBYET Macca APYTUX HCCJIeNo-
BaHWI, KOTOPBIE 3TO MOATBEPIKIAIOT.
Iro obimeMmupoBas mpobisiema. PwiOy
enAT MECTHBIE KUTE/IN, II0O3TOMY UM
HYsKHa MHPopmMamusa. ITO KacaeTcsd
Bcero 3amoJiapbs.

B mamHOM HampaBJIeHMM IIPOEKTa
OIIPeeIANIY COIEPIKAaHNEe MEeTAJIJIOB 1
CTOMKUX OPraHMYECKUX 3arpsa3HUTe-
Jel, MeCTUIUAOB 1 IIaTOJOTUN B TKa-
HAX 1 opranax pwi6. HaGmromanu Hus-
KIe YPOBHU IIEeCTUIILO0B II0 BCEM 0O3€-
paM. YpPOBEeHb COAEpP:KAHUA PTYTH B
03. KyaTchapBU OKasaJicsa mIoYemMy-TO
HUKe, YeM B JPYrux osepax bacceii-
Ha peku Ilas. ITo Tem 6Gojiee cTpaH-
HO, TIOCKOJIBKY aHaJINU3 COJepsKaHUusA
PTYTH B ONOHHBIX OTJIOKEHUAX IIOKa-
3bIBaeT 00PATHYIO KapPTUHY, II03TOMY
3/leCh eIlle IIPeJCTOUT pPas3doupaTbCs
JIOIIOJTHUTEJIBLHO, HaJ0 IMIOHATh, KaKo-
Ba MPUUYMHA 1 KAK HA 9TO MOBJIUATh.
Bosee Toro, moaydyeHHas HeOOBIU-
Hasg MHpopMaIua o pPTyTH KpaiiHe
BasKHa AJdA obmreMmupoBoro Hokaamga
AMAP (110 aTO# yacTu 3¢ MHOTO ITIapa
IIOUTH HET JaHHBIX, a B X0Jle HaIIlero
ITPOEKTA yAAJI0Ch UX MOJYUYUTh). Bo3-
HUKAaeT ellle BOIPOC — CKOJbKO PTYTHU
nepexocurcsa B BapeHrieso mope peu-
HBIM CTOKOM, 3TO OyAyIIIe IepcHeK-
THUBBI COTPYLHUYECTBA.

There are low levels of pesticides in
all the lakes. The level of mercury
concentration in Kuetsjarvi lake
turned out to be lower, than in oth-
er lakes of the river Paz basin. It is
strange taking into consideration
the fact, that analysis of mercury
concentration in benthal deposits
reveals the opposite trend, there-
fore some additional research is
required to understand what the
reason is and how to influence it.
Moreover, this unusual informa-
tion on mercury is very important
for the Global Report AMAP (there
are practically no data for that
part of the globe, however within
our project we managed to obtain
them). There is another question —
how much mercury is carried into
the Barents Sea by a river flow,
these are perspectives for the fu-
ture cooperation.

FOCUS LINE 5.

Follow up assessment and up-
dating the current monitoring
system in the river Paz basin by
means of full-scale monitoring
of chemical constitution of water
and biological elements in certain
lakes for the purpose of increas-
ing the level of knowledge about
ecological state and documenta-
tion possible consequences of cli-
mate change.

[103 ]



: T (L,
‘foat" L
gt -“- o i

Kym:ka u panymka. ®oro II.A. AmyHacena.
Bulltrout and vendace. Photo by P.A. Amundsen.

HAIIPABJIEHHUE 5.

IIoBTOpPHAA OlIEHKA M OOHOBJICHHE
CYLIECTBYIONIell MOHHMTOPHUHIOBOM
cetu B 0acceiine peku I1a3 myrem moa-
HOMACHITA0HOT0 MOHHMTOPHMHIa XH-
MHUYECKOT0 COCTaBa BOJBI M OMOJIOTH-
YeCKHMX COCTABJISIOIINX B OTAEJIbHBIX
o3epax B IEJAX MOBBINIEHUSA YPOBHS
3HAHUH 00 YKOJIOTHYECKOM COCTOSTHUH
U JOKYMEHTHMPOBAHMU BO3MOSKHBIX
MOCJECTBUI N3MEeHEeHUA KJIUuMara.

OcHoBBIBaeTCA Ha MOHUTOPUHTE U
OIleHKEe XMMUYEeCKUX aHAJIN30B BOJbI,
JIOHHBIX OTJIO}KEHUU U PbI0, pEKOMEH-
JanuaxX I8 BHEJPEHUA 9KOHOMUUE-
cKu 3(p(PeKTUBHON W PeaJTUuCTUUHON

It is based on monitoring and
assessment of chemical analysis of
water, benthal deposits and fish,
recommendations for implementa-
tion of economically efficient and
realistic program of lakes monitor-
ing in the bailing basin of the river
Paz. The researches have been car-
ried out by the Finnish environ-
mental institute SYKE, INEP KSC
RAS, Akvaplan-Niva and others.

Ecological state of the lakes

in Finland

In accordance with the data on
phytoplankton and periphyton eco-
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IIPOTpaMMbl MOHUTOPHHTA 03eP B BO-
mocoopHoM Oacceiime pexu Ilas. Hc-
CJIeIOBAHUS BBIIIOJHEHBI MHCTUTYTOM
OKpy:Katomieir cpenbl POUHIAHINN
SYKE, UIITNI9C KHII PAH, Axsaa-
mirau-Hwusa u ap.

JKon0zuvecKoe COCmoanue 03ép

6 Dunnanduu

B cooTBeTcTBUU ¢ MOKasaTeJIIMU
o0 (PUTOILIAHKTOHY U HOepupuToHy
OIIEHUBAJIOCH YKOJIOTUUECKOE COCTO-
saume osep Xappusapsu (Harrijirvi)
u IIurka-Cypuauapsu (Pitkd Surnu-
jdrvi), mpu3HAHO BBICOKUM. JTU O3€-
pa pacIoJio}KeHbl B palioHe IUKOU
MeCTHOCTU BsaATcapu, 4TO K ceBepo-
BocTOKY oT o3. Muapu. CyiiecTBeH-
HBIX M3MEHEHUI II0 3TUM IIOKas3arTe-
Jam 1mo cpasHeHuio ¢ 2008 r., xkorga
JIO TOT'0 ITPOBOIUJIOCH O0CJIeIOBaHNIE,
He OTMEYeHO.

IIo cocroanmio umxTHO(payHBI 3a
2013 r. sKOJIOTMYECKOE COCTOSHUE
o3epa Harrijarvi mpmsHanHo xopo-
mumM, a odepa Pitkd Surnujirvi Bbi-
cokuM. IIoCKOJIbKY Xapuyc ABIAETCA
OOHUM U3 BUIOB-UHAUKATOPOB, 0O3€-
po Harrijarvi, rme ormeueH 3TO BUT
PBIO B OOJIBIIIOM KOJUYECTBE, TaKKe
JIOJI’KHO OBITH OTHECEHO K BBICOKOMY
KJIaccy.

Poct oxkyns B ozepe Pitkd Surnu-
jarvi B 11eJI0OM YMepeHHBIH 110 CpaBHe-
HUIO C JPYTUMHU CEBEPHBIMHU O3epa-
Mu. PocT IITyKM TaM MOKHO CUUTATH
yMmepeHHBIM. CHUTI' BBIPOC OOBOJILHO
onIicTpo B o3epe Harrijarvi, B To Bpe-

logical state of Harrijarvi and Pit-
ka Surnujirvi lakes was assessed
and it is defined as high. These
lakes are located in the wilder-
ness area of Vyatsari, which is to
the north-east of Inari lake. There
aren’t any significant changes on
these criteria compared to the pre-
vious observation held in 2008.

According to ichthyofauna con-
dition in 2013 ecological state of
Harrijarvi lake was found good,
and the one of Pitkd Surnujarvi as
high. As grayling is one of indicat-
ing species, Harrijarvi lake, where
this species in abundant, can also
be referred to a high-class.

The growth of perch in Pitka
Surnujarvi lake is generally mod-
erate compared to other northern
lakes. The growth of pike there
can be considered moderate. Sisco
has grown quite fast in Harrijarvi
lake, while in Pitkd Surnujarvi
lake the growth-rate was rather
slow. The differences in growth-
rates between the observed lakes
can be connected with food rivalry
or species diversity, which was not
defined within this research. The
growth of grayling in Pitkd Sur-
nujarvi lake was rather slow, com-
pared to Harrijarvi lake.

The observed lakes are referred
to oligotrophic type, these are the
lakes with pure water. Hydrogen
ion concentration pH increased in
the 2000s due to decrease of sul-
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M Kak B o3epe Pitkd Surnujirvi poct
OBLT DOBOJILHO MeJJIeHHBbIM. Pasiu-
yre B TeMIIaX POCTa MEKAY MCCJIe0-
BaHHBIMU O3€paMM MOKET 6BITL CBdA-
3aHO C IIUINEBOM KOHKYPEHIINel Nan
CYIIIeCTBOBAHUEM PAa3JUYHBIX BUIOB
cura, KOTOPBIA B paMKax JTaHHOTO
hccJaeN0BaHUA He ompenensann. Poct
xapwuyca B ozepe Pitkd Surnujarvi mo-
BOJIBHO MeJJIeHHBI!, 0 CPaBHEHUIO
c o3epoMm Harrijarvi.

Hccinenyemble o3epa OTHOCATCS
K OJHUTOTPO(PHOMY THUIIYy, ITO 03€epa
¢ uucrtoiri Bomou. BomopomHbIil II0-
Kazaresb pH yBenuumicsa B TeueHUe
2000-x romoB 13-3a CHUIKEHUA 0CaAXK-
JeHus CcyJab(daToB, He HAOJII0IAJI0Ch
HUKAKNX HeraTuBHBIX 3(P(PeKTOB
MMOAKUCJIEHNA, KOTOPOe MOTJIO OBbI OT-
pPasuThCA HAa BOCIIPOM3BOJCTBE PHIO U
B IIeJIOM Ha coobi1riecTBe. Pe3yabTaThl
ATOT0 HCCJIENOBAHUA JAIOT XOPOIIe
TaHHbIe MIJA IJaJbHEHIIel OIeHKU
JIOJITOCPOYHBIX IIOCJIECTBUI N3MeHe-
HUSA KJIIMaTa U OCaXKIEHUSA BeIleCTB
Ha 00cJieITOBaHHBIE BOJOEMBI.

Hna panbHENIIero MOHUTOPUHTA
JKeJIaTeJIbHO MCII0JIL30BaTh 3JIEKTPO-
JIOB BJOJIb KaMEHHCTBHIX OeperoB B
HAYYHBIX IeJAX, UTOObI IOJYUYUThH
0oJiee TOCTOBEPHYIO KAapTHHY IO IIO-
MTYJISIUY TOJIbSHA, YYBCTBUTEJIHHOTO
K KHMCJIOTHOCTH BOJIBI BUJIa, KOTOPBINA
XOPOIIO IOAXOAUT AJIA OyAYIIUX ¥C-
cJIeIOBaHUU B 00II[eM peruoHe.

Oo0miasa peKoMeHIaIus II0 JAaHHO-
MY HamnpaBJeHWIO: JOCTATOUYHO 2-5
HeOOJIBIITNX 03€PHBIX CUCTEM, T'/I€ BbI-

phates precipitation, there weren’t
any negative effects of acidifica-
tion, which could affect breeding
of fish and the community as a
whole. The results of this research
provide good data for the further
analysis of long term consequences
of climate change and substances
sedimentation on observed water
bodies.

For the further monitoring it
would be desirable to use electro-
fishing along the stony banks for
the scientific purposes, to obtain
more authentic results on the pop-
ulation of minnow, a species which
is sensitive to water acidity. It is
relevant for the future researches
in the joint area.

General recommendation on
this focus line: 2-5 small lake sys-
tems would be enough for monitor-
ing with regularity of once every
2-3 years.

Elements concentration and
distribution in benthal deposits
of small lakes

Benthal deposits samples were
taken from the 16 lakes (8 in Rus-
sia, 4 in Norway and Finland ac-
cordingly). It was done in order to
define background concentrations
of heavy metals.

It has been revealed that ba-
sically those concentrations are
similar, however in the Finnish
lake Lampi there is a high concen-
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MIOJTHATH MOHUTOPUHT C IEPUOIUYUHO-
cThio 1 pa3 B 2-3 roza.

Coldepicanue u pacnpedenenue

anemenmos 6 0OHHbLLX

OMILONHCECHUAX MALBLX 03ED

Orbupanu npoOBI MOHHBIX OTJIO-
sKeHU# Ha 16 ozepax (8 B Poccum, mo
4 B HopBeruu u ®uniaaagun). Oope-
neasanan (OHOBbIe KOHIIEHTPAIIUH T-
JKeJIBIX MeTaJIJIOB.

O0HapyKeHo, YTO B OCHOBHOM KOH-
IeHTPaIluu CXO0KM, HO B (PUHCKOM
ozepe Jlamnu oOHApPY:KEHO BBICOKOE
colep:xkaHie Meau U PTyTH, B Poccun
B Ana-HayTcusapBu IOBBIIIIEHHOE CO-
Jep:KaHNue IUHKA W KaaMusd, HhMe-
IOTCS U APYTrie pPasHble IOBBIIIEHUS
B OTJeJbHBIX o3epax. CpaBHUBaIU
C PAHHUMU UCCJIEIOBAHUAMU, BUTHO,
YTO CpeJHNe KOHIIEHTPAI[UX B OCHOB-
HOM CXOJHBI, HO 110 KaAMMIO, PTYTH 1
CBUHILY — UJET POCT, a II0 MBIIIbAKY —
yMeHbIIIaeTcA B 2 pasa.

Pacnpedenenue medu 6 kononkax
OOHHBLX OMNONCEHUT: B POCCUMCKUX
1 HOPBEYKCKUX 03ePpax eCTh POCT KOH-
IeHTpanuii, o0co0eHHo B 03. IITUKKYy-
sapBu, 03. [llyouuasp. B Pa60oBaTHeT
HAa HOPBEMKCKOII CTOpPOHE OTOoOpaH
KepH JOHHLIX OTJOKeHuiu 6oJiee 40
CM, JaTHPOBKa KOTOPOTO II0KasaJja,
uyTo B cepenmue XVII Beka ObLT poCT
KOHIIeHTpaluii Meau, KOTOPBIX cTaj
HanboJbIIUM B HauaJyie XX BeKa.

Pacnpedenenue Hukensa 6 KOLOH-
Kax 0OHHbLX OMLONHCEHUIL: aHAJIOT Y-
Hoe — B o3epax IIukkyapsu u Illyo-

tration of copper and mercury,
in Russian Ala-Nautsijarvi there
is an excessive concentration of
zinc and cadmium, there are oth-
er different excesses in certain
lakes. Comparisons with previous
researches showed that average
concentrations are actually simi-
lar, however there is a growth of
cadmium, mercury and lead, and
a twofold reduction of arseniuma.
Copper distribution in benthal
deposits cores: in the Russian and
Norwegian lakes there is a con-
centration growth, especially in
Pikkujarvi lake and Shuonijavr.
Researchers took samples of over
40 cm of benthal sediment core
from the Rabbvatnet on the Nor-
wegian side, its dating showed that
in the middle of the XVII century
there was a copper concentration
growth, which reached its peak in
the beginning of the XX century.
Nickel distribution in benthal
deposits cores: the similar trends
were characteristic for Pikujarvi
and Shuonijavr lakes. In Rabbvat-
net lake there is a similar situa-
tion: concentration growth started
in the XVII century, there was also
some growth in the middle of the
XIX century and from the 1930s.
Is means that some changes were
taking place in those periods.
Zinc: there isn’t such a growth
is surface sedimentary horizons.
In the Finnish lakes there is some
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Huayp. B 03. Pa66BaTHeT Hab00a€T-
cA CXOMHAA CUTYAIUsA: HAUaJIO IIOBbI-
meHus KoHieHTpanuii B XVII Beke,
a TaKJKe HeKOTOPBIN POCT B cepearHe
XIX Berka u ¢ 1930-x rr. To ecTh B Te
BpeMeHa IIPOUCXOIUIN KaKue-TO 13-
MeHeHUd.

Hunk: 31ech HET TAKOTO OOJIBIIIO-
ro pocTa B IIOBEPXHOCTHBIX CJIOAX
JOHHBIX OTJIOKeHUM. B puHCKUX 03e-
pax 3aMeTHO HEKOTOPOE MOBLIIIIEHNE,
B Apyrux oaepax ero Her. W cHOBa
(purcupyerca XVII Bek.

Kaomuil: oTMeueHO CHUMKEHUE
B CJIOSX B (pMHCKHUX 03epax, POCT B
o3epax, PacCIOJIOKEeHHBIX JAJIEKO OT
miaomankyu IleueHraHuKeab — B 03.
Kouesayp u apyrux. B HOpBe:KCKUX
o3epax O0HApPYKUJIU POCT B cepenu-
He XVIII Beka, B 1930-x rr. pe3ruit
poCT, HOCJemHIE NeCATUIeTUuS KOH-
IeHTpanuyu KaIMHusA IIO0Ka3bIBAIOT
CHUKEHUe.

Ceéuney: mnpucyTtcTByeT B 00JIb-
IITUHCTBE UCCJIeIOBaHHBIX 03ep. B He-
KOTOPBIX (DMHCKUX 03epax B IIOBEPX-
HOCTHOM CJIO€ KOHIIeHTPAIlNY CHIKA-
IOTCS, B HEKOTOPBIX POCCUHICKUX 0O3€-
pax aTo To:Ke HabOsomaercda. B HoOp-
BEXKCKOM 03. Pab0OBaTH 3aperucrpu-
POBaH POCT KOHIIEHTpAIlUU B cepe-
nuHe XVIII Beka, 4YTO BO3MOYKHO
CBSI3aHO C ITPOMBIIIJIEHHONW PEBOJIIO-
nueit B EBpomie B ToO BpeMsd, a 3aTeM
CHOBa OTMeuaeTcsa pocT B Hauage XX
BEKa — 3TO CBS3aHO C MCIIOJIb30BaHU-
€M TOIJINBa, COAEepPsKalllero CBUHEII.
OTMeueHO CHUKeHNe KOHIIeHTPaI[uu

increase, while in other lakes it is
absent. However the XVII century
is mentioned again.

Cadmium:thereisareductionin
sedimentary horizons of the Finn-
ish lakes, increase in other lakes,
located far from Pecheneganickel
site — in Kocheyavr lake and oth-
ers. In the Norwegian lakes the
growth was observed in the middle
of the XVIII century, in the1930s
there was a rapid growth, over the
last decades there has been a reduc-
tion of cadmium concentration.

Lead: is found in most lakes un-
der observation. In the surface sed-
imentary horizons of some Finn-
ish lakes concentrations reduce, it
is typical for some Russian lakes
as well. In the Norwegian lake
Rabbvatn concentration growth
was registered in the middle of
the XVIII century, which might
have been caused by the industrial
revolution in Europe at that time,
later there was another growth in
the beginning of the XX century —
it was connected with the leaded
fuel utilization. There has been a
reduction of lead concentration in
Russian lakes, which is probably
caused by a decrease in leaded fuel
utilization, by a more extensive
use of purer petrol.

Mercury: is another global pol-
lutant, its «behavior» is somewhat
of a strange, this element is dif-
ficult to analyze. In almost all the
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CBUHIIA B POCCHICKHX 0O3€epax, UTO
BEPOSATHO CBA3aHO CO CHUKEHUEM HC-
MMOJIb30BAHUSA TOILJIMBA, COAepIKalie-
o CBMHEII, C pacIpocTpaHeHreM 00-
Jiee Y1CTOTo OeH3MHa.

Pmymuv: 5TO TOKe Tria00anbHBIN
3arpA3HUTE]Ib, €70 «IIOBeJIeHue» He-
CKOJIBKO CTpPaHHOE, 3TOT JJIEMEHT
CJIOKHO M3yuaTh. [louTu BO Bcex uc-
cJIeJOBaHHBIX 03epax ObLI O0HAapYy-
JKEH POCT PTYTH B IIOBEPXHOCTHBIX
CJ0SAX IOOHHBIX OTJIOXKeHmii. B poc-
cuiicKux u (PUHCKUX O03epax KOH-
IeHTPaIluU PTYTH CHUKAIOTCA, B 03.
Pab0BaTHeT HabaOmaeTCA OUEeHDb MH-
TepecHas KapTuHa — ¢ cepeanHbl XV
BeKa OBLI pocT (IPUUMHBI €ro Hesc-
HBI), CAMBI#I OOJIBIIION POCT OTMeda-
ercda B mocaenuue 50 jer.

Huxenv u medsv: POCT KOHIIEHTpPA-
UM OTMeYaeTCsA IIPU MPUOINKEeHNN
K npomiromaakam OAO «Koabckas
I'MK>». ITo kagMuio 1 CBUHILY HET Ta-
KO 4eTKOI 3aBUCHUMOCTHU, UTO I'OBO-
PUT O APYTUX UCTOUYHUKAX CBUHIA U
KagMmusd, sto He 'MK.

Coobwecmea nnankmona

u 6enmoca manvLx 03€p

OT6OpEI IPOO BHEITIOJIHSJIN B TEX JKe
MecTax, I'Zie U JOHHBIE OTJIOMKEeHU.

TpyaHO OTMETUTH KaKOU-TO TPEHT,
WJIV 3aBUCUMOCTbD, YU€HbI€e ITLITAJINCh
YJIOBUTH TEHAEHIIUIO C Iora Ha ceBep.
OTmeueHO BO3pacTaHme COMePIKaHU
3eJIeHBIX BOIOPOCJIEH K CeBepy, YTO
rOBOPUT 00 3SBTPOPUKAIIUN MAJIBIX
03ép. Bo3MokHO, cuTyanusa CJIOMKHU-

observed lakes there was a mercury
growth in surface horizons of ben-
thal deposits. In the Russian and
Finnish lakes mercury concentra-
tions are reducing, there is a very
interesting situation in Rabbvat-
net lake — there has been a growth
since the middle of the XV cen-
tury (the reasons for this are not
clear), the most significant growth
has been taking place over the last
50 years.

Nickel and copper: concentra-
tion growth is observed when ap-
proaching to the industrial sites
of OJSC «Kola MMC». There isn’t
such an obvious dependence on
cadmium and lead, therefore there
must be other sources of lead and
cadmium apart from the MMC.

Plankton and benthos

communities of small lakes

Sampling was carried out in the
same spots as for the benthal de-
posits.

It is difficult to single out any
trend or dependence, the scientists
have been trying to observe the
trend from the south to the north.
They have noticed green algae con-
centration to the north which is in-
dicative of small lakes eutrophica-
tion. Such a situation might have
been caused by the peculiarities of
both — the landscape and the lakes.

They also analyzed the taxo-
nomical structure of each lake,
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Jlach 13-3a 0COOeHHOCTEM TaHaImadTa
¥ cCaMUX 03ep.

N3yyanu TaKCOHOMUUECKUU CO-
cTaB Ka)XIOro o3epa, aeaanu QJo-
puctuueckuii aHaaus. AHaJIU3UPO-
BaJW KOJIMUYECTBO IIPEICTAaBUTEJIEH
M0 KaXJOMy TaKCOHY W IIBITAJIUCh
MMOHATH — 3aBUCUT JU 3TO OT CAMOI0
ozepa. MaxkcumanbHaa QuToMacca
obmapy:keHa B 03. IIlukkaapsu. Cue-
Janau KJaccu(puKaIuoo O3€pP IO CO-
Jep:KaHUo (UTOIJIAHKTOHA, IIOKa-
3aBIIIYI0, UTO PAJ 03ep UMeeT Pa3HYI0
CHUTYAaITnIO.

Ncmonb3oBanm PEKOHCTPYKILUIO
IMaTOMOBBIX BOIOPOCJIEH IO YPOB-
HI0O pH. BosbImHCTBO 03ep MMEIOT
pH HuU!Ke HeHTPaJIBbHOIO II0 IPUUYNHE
TOTO, UTO peKu Oacceiina Muapu-Ilas
coob1rarTcs ¢ 60J0TaMMU.

BrinosmHUIM OLlEHKY IUTATEJIbHO-
ro craryca O3€p Ha OCHOBAaHUHU CO-
Jep:KaHUA B HUX B0OMJAHKTOHA.
Ananua mokasaJ HaJu4yue TUIIUUHO
OJIUTOTPO(PHBIX BUAOB, Cpeaud KOTO-
pPBIX TpeobJiamaoT poraTropuu. Bce
poccuiickme MaJible Oo3epa B IOTpa-
HUYHOM PETruMOHEe OTHECEHBI K KJiaccy
3 13-3a JOMUHUPOBAHUA POTATOPUU —
TUOUYHBIX BUIOB 3apacTarolux BO-
JIOEMOB.

Ilo marHOMY HampaBJIEHUIO HAKO-
IIJIEHO MHOTO MHTepecHOl mH{opMa-
U1, OJHAKO MOJHOCTBHIO €€ TPYIHO
aHaJIu3npoBaTb MW BBIABJIATHL KOH-
KpeTHBIe TeHAeHIUU. [na OyxyIei
IIpOrpaMMbl MOHUTOPUHTA, BO3MOMK-
HO, CTOUT IIOAyMaTh HaJl COKpAaIleHU-

carried out floristic analysis. They
analyzed the number of represen-
tatives for each taxonomic unit
and tried to understand whether
it depended on the lake itself. The
largest phytomass was found in
Pikkujarvi lake. The researchers
have also developed a classifica-
tion of lakes based on phytoplank-
ton concentration, which showed
that a number of lakes have differ-
ent situations.

Another activity was aimed at
reconstruction of diatoms accord-
ing to their pH levels. Most lakes
have a level of pH lower than a
neutral level because the rivers
of Inari-Paz basin are open into
bogs.

The research participants have
also assessed a nutritive status of
lakes in accordance with their zoo-
plankton concentration. The anal-
ysis showed presence of typical oli-
gotrophic species, with the preva-
lence of rotatoria. All the Russian
small lakes in the border area are
referred to class 3 due to rotato-
ria prevalence — species typical for
overgrown water bodies.

There is a lot of interesting in-
formation on this focus line, but
it is difficult to analyze it compre-
hensively and single out specific
trends. Speaking about the future
monitoring program, it might be
a good idea to think of decreasing
a number of lakes on the Russian
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JHKemuy:xuuia esponeiickas. ®oro I1.9. Acnxoasma.
European white shell. Photo by P.E. Aspkholm.

€M KOJIMUYeCTBa 03ep Ha POCCUUCKON
CTOPOHE, IIepecMOTPeTh BCIO CETh
cTaHIUII oTOOpa mpod, KeaaTeabHO
obcaenoBath 03. [IUKKyApBU, C J1T000-
MIBITHBIMU XapaKTePUCTUKAMU, BaK-
HBIMMU OJId MOHMTOPMHTIA.

Coobu,ecmea pvL6 manvLx 03é€p

3a(puKcHUpPOBaHbBI CEPhE3HBIE M3Me-
HeHUsa B 03. IllyoHmABp: cpaBHeHUe
pesyabTaToB MoHuUTOpHHTra B 2005 1
2013 rr. moKas3bIBAeT POCT YMCJIEH-
HOCTHU OKYHSA U PE3KOT'0 COKpAaIIeHUA
(openu u roswma. IIpu saTom OKyHB
mpeodazaeT B cOCTaBe COOOIIECTBA,
COKpalljaeTcsd BeCc M JIJMHA TOJIbIIA.
Amnanornunaa curyainus B 03. Koue-

side, revise all the net of sampling
stations, it is advisable to explore
Pikkujarvi lake with its interest-
ing peculiarities, important for
the monitoring.

Fish communities of small lakes

Some serious changes have been
noted in Shuonijavr lake: com-
parison of monitoring results of
2005 and 2013 shows the growth
of perch population and drastic re-
duction of trout and char. In addi-
tion perch prevails within the com-
munity, char’s weight and length
reduce. Similar situation has been
typical for Kocheyavr lake since
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aBp HaOmomaercsa ¢ Hadyama 1990-x:
KOJIMYEeCTBO CHUIra pe3Ko TMajaer,
a ToNyJaAInusA OKYHS BO3pacTaer.
B HekoTOpBIX 00CI€IOBAaHHBIX Ma-
JIBIX 03epax BOAUTCA IIOUTU OJWH
okyHb! Osepo KouesaBp amaausupo-
BaJIl paHee HECKOJIbKO JIET IOJAPS,
HO IIOCJIeJHUEe TOABI OTOOPhI TaM He
ITPOBOAUJINUCH, XOTA 03€PO ITOCTOMHO
CIIeNNaJbHO BHUMAHUA, U JKeJlaTeJb-
HO ero BKJIOUHUTh B Oyaylue IIpo-
rpaMMbl MOHHUTOPUHTA. ITO 03€P0 —
HaryJbHOE JIJIsI CUTOB, TaM He OTMe-
YalTCA MOJIOABLIE CUTHU, U OOJIBIIIOE
KOJIMYECTBO PBIOBI HE yYacTBOBAJIO
B HepecrTe.

Cocrossaue poi6 B lllyoHUABpPE XO-
polliee, MaTOJOTUU OPraHOB U TKa-
Hell HevacThbl, HO €CJIM U BCTPEYaroT-
cs, TO B OCHOBHOM IIATOJIOTHH IOUYEK
y rojbIita. B apyrux osepax maToJio-
TUsl Y PbIO JOCTATOYHO BBICOKA, JIM-
JIePOM II0 ITaTOJIOTUAM PBIO ABJIAETCA
03. Kyarchapsu.

B menom, B xome mpoexta TEC
B OTHOIIIEHUM COOOIIECTB PHIO peru-
CTPUPOBAJNUCH W3MEHEHUs, KOTO-
pble OBLIVM OTMEUEHBI U paHee. ITHU
M3MeHeHUA MOKa Jep:KaTcsa Ha TOM
’Ke ypoBHe. PocT monmyaAnuu oKyHs
UJeT TTOBCEMECTHO, JaHHasd TeHJeH-
U 3aMeTHA WM B JPYTUX BOJHBIX
dKOCHcTeMaxX perunoHa, B Hopeerum
1 OUHIAHINNA.

HAIIPABJIEHUE 6.
AKTHBHOE B3aMMO/IeCTBHE U pac-
nmpocTpaHeHue HaydyHOUl uHGopMa-

the beginning of the 1990s: the
population of sisco is reducing
rapidly, while the population of
perch is growing. In some of the
lakes under observation only perch
has been revealed! Kocheyavr lake
had been analyzed earlier for sev-
eral years in a row, however over
the recent years there haven’t been
any sampling, even though the
lake is worth paying attention to,
and it would be a good idea to in-
clude it into the future monitoring
programs. This lake is a feeding
spot for siscos, there aren’t any
young siscos, and fish spawning is
insignificant.

The condition of fish in the Shu-
onijavr is good, organs and tissues
pathologies are rare, mostly they
are char’s kidneys pathologies. In
other lakes fish pathology is rath-
er high, the leader in fish pathol-
ogy is Kuetsjarvi lake.

In general, in the course of TEC
project the researchers revealed
some changes related to fish com-
munities which had been noted pre-
viously. These changes remain at
the same level. The perch popula-
tion growth can be seen all over the
place, this trend has been revealed
in other water ecosystems of the
area, in Norway and Finland.

FOCUS LINE 6.
Active interaction and popular-
ization of scientific information
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IIUU U Pe3yJIbTAaTOB IPOEKTAa B MOIY-
JSPHOM BHje JJId 00IecTBa U opra-
HOB BJIACTH.

O6HOBJIEH paHee CO3JAaHHBIN BeO-
caiitT www.pasvikmonitoring.org,
rjle XpaHATCA OCHOBHBbIe HayUHbIE
JTaHHbIE ITPOEKTa.

B xkamxmoii ctpaHe, BOBJIEUEHHOI B
ITPOEKT, YUaCTHUKY 3aHUMAIOTCA pac-
IpOCTpaHeHWeM WH(popManuu, OpU-
rJIalIaT *KYPHAJINCTOB Ha MOJIeBbIe
paboThl, ceMUHaphl, B JlabopaTopuu
U TeMOHCTPUPYIOT OCHOBHBIE JOCTU-
JKeHudA. B Hauasie mpoeKkTa HOPBEXK-
CKOM CTOPOHOM OBLI IOJATOTOBJIEH OY-
KJIeT-(jaliep Ha aHTJIMUCKOM A3bIKe
C OCHOBHOI BBOJHOU mH(pOpMAaIuen
0 IPOEKTe, KOTOPHBI ObLI TPeI0KeH
JIJIA IIpe3eHTall B TpeX CTpaHaX.

OcHOBHBIE MEPOIPUATHUA IO pac-
ITPOCTPaHEHUI0 WH(OPMAIUU O IIPO-
eKTe B HAYYHO-IOMYJAPHOM KJIOUe
BO3JIOJKEHBI Ha 3amoBegHUK «Ilac-
BUK». B X0/ie Bcero feiicTBUA IIPOEK-
Ta nH(GOPMAIIUIO O HEM IIOJYUUJIU T10-
CEeTUTEJIN 3alI0BEeTHUKA, B X0/l CEMU-
HapoB, BCTPEY, 9KCKYPCUH, a TaKKe
B paMKax IITKOJBbHBIX JKOJIOTHYE-
cKkux Jarepeii. Korma samoBegHUK
MOJTYYNJI OCHOBHBIE OTUETHI YUEHBIX
110 IPOEKTY, ObLI BBINYIIEH Ouepes-
HOM HOMep rasersl «IlacBuk—Taiimc»
(Ne 16, mexadbps 2014 r.). Hexoro-
pas mH(pOpMAIMA O BCTpedyax oTpa-
JKeHa Ha caiiTe 3alOBeTHUKA WWW.
pasvikb1l.ru. B gexabpe 2014 roga B
3aJjie 3acefnanuit MuHuCcTepCcTBa IIPU-

and project results for the society
and public authorities.

We have up-dated a previously
created web site www.pasvikmon-
itoring.org, which contains the
main scientific results of the proj-
ect.

The project participants from
each country involved are respon-
sible for popularization of infor-
mation: they invite journalist to
the field works, seminars, to the
laboratories and demonstrate their
basic accomplishments. At the be-
ginning of the project the Norwe-
gian side prepared a booklet-flier
in English with the main back-
ground information on the proj-
ect, which was presented in the
three countries.

«Pasvik» nature reserve is re-
sponsible for the main efforts
aimed at popularization of infor-
mation about the project. Over
the whole project course visitors
of the nature reserve were getting
the information by taking part in
seminars, meetings, excursions
and school ecological camps. When
the nature reserve got scientists’
main reports on the project, they
released a current number of a
newspaper «Pasvik-Times» (Ne 16,
December 2014). Some informa-
tion about the meetings is rep-
resented on the nature reserve’s
web site www.pasvik51.ru. In De-
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TR v o\ iy

OpHuurogoru caegar 3a ntuieit. @oro H. Ilorukapmnosoii.
Ornithologists watching the bird. Photo by N. Polikarpova.

POOHBIX PECYpPCOB M sKoJjoruu Myp-
MaHCKOU o0OJiacTu 3amoBeZHUK Ilac-
BUK ITpoBeJI [leHb OTKPBITHIX ABEpei,
rae peanusanusa npoexta TOK Oblia
ocBellleHa HJis cOOpAaBINUXCS IIpej-
cTaBUTeJIel yIpaBjIeHusa, HayKu, 00-
pasoBaHmusa, KYJLBTYPhl U OusHeca
Koabckoro mosayocTpoBa B IPHUCYT-
CTBHHU CPEACTB MAaccoBoii wuH(}pOP-
MAaIluu.

14 mapra 2015 roga B xome Mex-
IYHAPOOHOW JBIXKHU NOPYKOBI B II.
Paskocku 3amoBegHUK IIpoBeJ [leHb
nHpopmanuu o npoekte TEC npiaa

cember 2014 in a conference room
of Ministry of Natural Resources
and Environmental Protection of
Murmansk oblast Pasvik nature
reserve held the Doors Open Day
to demonstrate the results of TEC
project for the representatives of
administration, science, educa-
tion, culture and business of Kola
peninsula in the presence of Mass
media.

On March 14th 2015 as part of
the International skiing event in
the settlement of Rayakoski the
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YYACTHUKOB JBI}KHU — IIPeJCTaBUTe-
JIed TpeX CTpaH IIPUTPAHUYHOTO pe-
THOHA.

B utome 2014 r. u despane 2015
roga B moc. PasgKOCKH HTPOXOIMIN
ITKOJIbHBIE 9KOJOTrMUecKue JarepHd,
rlle POCCUMCKMe 1 HOPBEXKCKUe Iap-
tHepbl Mo TEC pacckaswiBasiu pebs-
TaM o mpoexkTe. Camu pebsTa IIPOBO-
IUJIN WCCJIeJOBAHUS, 3HAKOMUJIUCH
¢ nmpupojgoi peruona Ilacsuk-Nuapu
U ero 0oCOOEHHOCTAMM, ITPOBOIUIN
n3MepeHusd B IpUpoje, YUINJIUCH Ha-
O0afonaTh U MOHMMATh BayKHOCTh OX-
PaHBI IPUPOJBI ¥ POAHOrO Kpad. Ux
pesyJabTaThl, MHEHUSA YYEHBIX O IIPO-
eKTe UM 0 HayKe KaK TaKOBOM, a TaK-
JKe IPpUBOAUMAS B TaHHOU IJIaBe WH-
(hopmarusa o caMoM IIPOEKTE — BCE BTO
TOKE€ MEPONPUATHUA II0 PacIpPocTpa-
HeHuio na(popmanuu. Hageemcs, uTo
JTaHHAsS KHUYKKA, BBIMIYCK KOTOPOM
SABJIAETCSA ONHUM M3 UTOTOB PaCIIPO-
CTpaHeHUA HAYYHOU WUWHPOPMAIIUN
B JOCTYIHOI IJs uurareys ¢opme,
OyZeT MHTEepPecHOl KaK OeTaM, TakK
U B3POCJBIM, MECTHBIM KUTENAM U
IIpue3xXumM IOoCTAM. PaCCT{I/ITI:IBaeM,
YTO OHA MOCJYKHUT CTAPTOM JIJISI KC-
cJIeIoBaTeIbCKON AeATEJbHOCTH MO-
JIOJIEKU.

nature reserve organized Informa-
tion day on the project TEC for the
event participants — representa-
tives of the three countries of bor-
der area.

In June 2014 and July 2015
some school ecological camps were
held in the settlement of Raya-
koski, where Russian and Norwe-
gian TEC partners told the pupils
about the project. The pupils took
part in researches of their own,
learnt about the nature of the area
Pasvik-Inari and its peculiarities,
performed the measurements in
the nature, learnt to observe and
understand the importance of pro-
tection of nature and native land.
Their results, scientists’ opinions
about the project and science as
such, as well as the information
about the project provided in the
chapter — all of these are the ways
of information popularization. We
hope, that this book, which is is-
sued as a result of popularization
of scientific information for read-
ers, will be interesting for differ-
ent categories of people — children
and adults, local residents and
guest visitors. We expect that it
will inspire the people to get in-
volved into research work.
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Y4YacTHUKHU 3aKJIOYUTEJIHHOTO 3aceqanud mo npoexkty TEC.
®oro H. IlomukapmoBoi.
The participants of the final session on the TEC project.
Photo by N. Polikarpova.

IIpe3eHTamus mpeaBapuTEIbHBIX OTYETOB II0 IIPOEKTY.
®oro H. ITourkapmoBoii.

Presentation of the preview reports on the project. Photo by N. Polikarpova.
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