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AHHOTAIIMN

YK 550.93 Re-0s:549.325.6:553.2(470.22)
borauéns B. A. iBanuxkos B. B, Kpeimckuit P. Ill,, Usamenko B. I, bBenauxnit b. B,
TonbpuuuH. A, CepreesC. A. VIsoxponnbiii Re-Os Bo3pacT MomuOIeHNTOB paHHETOKeMOPIMIICKIX
nopdupossix mecropoxxpennit Kapennn // Bectn. C.-Iletep6. yu-Ta. Cep. 7. 2013. Bpim. 2. C. 3-20.
Ompenenén n30xpoHHbIT Re-Os BO3pacT deThIpex 00pasljoB MOMMONEHNUTa U3 PYH TPEX paHHe-
TOKeMOPUIICKIX ToppupoBbIX MecTopokfenuit Kapemu (PeHHOCKaHAMHABCKMIT IUT). JlaTMpoBammch
MOMOEHNTEI BKPAIIeHHBIX PYZ B TPAHUTAX U KBapIleBO-XIIbHBIX pyxA. Ha Mommbpen-nopduposom Me-
cropoxxaernu /Io6aus M30XpOHHBII BO3pacT MOMMOfEHUTa paBeH 2726+ 36 miH et npu U-Pb Bospacte
rpaHuToB 2715+ 13 muH. Ha fAnoneaapckom 3010TO-MeTHO-MOMMOLNEHOBOM MecTopoxeHun Re-Os Bo3-
pacT MOnMMOeHNTa 13 KBaplLeBbIX XM paBeH 2760+ 38 miH net, U-Pb Bo3pacT rpaHUTOB PYLOHOCHOTO
KOMIUIeKca 2746 +9 wH neT. Ha 3omorto-nopduposom pynonpossnernu Anamy Re-Os BospacT Mombye-
HITA U3 KBapLieBO-)XIIbHOI 30HBI paBeH 1914 + 34 MnH net, U-Pb Bo3pacT HOpox npofyKTUBHOI rab6po-
IUIaTYIOTPAHUTHOI acconmanym 1884,8 +3,3-1872+13 mnH net. Ha Bcex mectopokmenmsax Re-Os Bo3pacra
MO/MOIEHNTOB B IIpefieNax ouMooK coprnagaiT ¢ U-Pb npkoHOBBIMI BO3pacTaMy PYJOHOCHBIX IPAaHNUTOB.
9TO IOKa3bIBaeT YCTONYMBOCTD N30TOMHOI Re—Os cycTeMbl MOMMOEHNTOB K IpolieccaM MeTaMopdusMa,
€€ TIPUTOHOCTD A JATMPOBAHNUA PYJO0Opa3sOBaHNUA B PaHHEM JOKeMOPUV M JIOKasbIBaeT oOpa3oBaHye
Y>Ke B TI03[JHEM apxee IIPOMBIIIIEHHBIX TTOP(GUPOBBIX MeCTOPOKAeHMIT. Bubmorp. 20 Hass. V. 7. Ta6r. 1.
Kniouesvte cnosa: PeHHOCKaHIMHABCKUI IINT, apXeif, paHHMIT TpoTepo30ii, Re-Os, N30XpoHHbIN BO3-
PAacT, MONMOIEHNT, MECTOPOX/EHNSA, MOPGIPOBDII THIL.

YIK: 550.42:550.46:551.2:556.3

TokapeJl.B,llIBapuA. A,boposuikasE. 0. Okonormyeckne npo6rnemMpl IKCITyaTaL MO~
3eMHbIX Boj Kapenbckoro nepemeiika // BectH. C.-Iletep6. yu-ta. Cep. 7. 2013. Bpim. 2. C. 21-31.

Bopocnabxenue Ha KapenbckoM nepeleiike B 3HAUNTETbHO CTEIIEHNU OCYIECTBIIACTCA 38 CYET IOfi-
3eMHBIX BOJI. J]/11 BOZOCHAa6XeHMA UCHIONIb3YIOTCA BOLBI KpUCTA/INYecKOro ¢pyHnamenTa (AR-PR KoMIiekc
Opox), a Takxe BeHAckuit (V), BEPXHMIT U HIDKHUI MeXXMOpPeHHbIe TOpu3oHTH (Q) B 0CaOYHOM dYeXIIe.
IInTaHue MOA3EMHBIX BOJ OCYIECTB/IACTCS 3a CUeT MHGMIbTPALMy aTMOCHEPHBIX OCAIKOB U IIOBEPXHOCT-
HBIX BOJ 110 IvIomaau. IIpy sKCIUTyaTaluy M3bIMaeTCA OTHOCUTEIbHO HeOOoIbIIast O/ eCTeCTBEHHBIX pe-
CYPCOB ITO/I3eMHBIX BOJI, TO3TOMY Ka4eCTBEHHBIN COCTAB NOA3EMHBIX BOJ OKa3bIBAETCA ONPENe/IAIINM IPI
pellleHny 3aa4 BOTOoCHabXeHnsA. VIMeeT MeCTO IpeBbIllIeHNe CYMMapHOI MIUHepaIM3aliii, OTAEIbHBIX Ma-
kpoxkomioHeHTOB (Na u Cl) n muxpoanementos (Fe, Mn, F, Ba, B), a Tax>xe npupogHoit pajoakTMBHOCTI
(*?°Ra) nonzemubix Bog Ham HopMaruBamu Caullnn 2.1.4.1074-01; CaullnH 2.1.4.1116-02; TH 2.1.5.1315-03;
HPB-99/2009. Ha 6onblueit 4acTy TEppUTOPUM KOTIMHCKIE [TIMHbBI HaJIe)KHO SKPAHUPYIOT BEHICKIIT KOM-
TUIEKC OT 3arpA3HEHMA C IOBEPXHOCTH, YTO MO3BOMAET PacCMaTPMBATh MOCTENHNI KaK OCHOBHON MCTOY-
HJK pe3epBHOTO BOTOCHA0XEHNA ITPY Ype3BbIYAITHBIX CUTYALVAX M Ha 0COObIIT epuof. bubmmorp. 12 Hass.
Vn. 4. Tab. 6.

Kniouesvie cno6a: muTbeBOE BOJOCHAOKEHE, XUMUYECKIIT, MAKPOKOMIIOHEHTHBI COCTAB, IIPUPOJHAs
Pafi0aKTVBHOCTD MTO/I3EMHBIX BOJ.

YK 553.491

Cemuxkonenunx E. C,, [IpegoBcknit A. A. OHTOreHUYecKre 0COOEHHOCTM M TOCTEeN0BATeNhb-
HOCTh (OPMMPOBAHNA XPOMIINNHETUAOB INIATMHOHOCHOTO ropmsoHTa UG-2 BocroyHoro cexropa
BymBensackoro kommnekca // Becrn. C.-Iletep6. yu-ta. Cep. 7. 2013. Boim. 2. C. 32-47.

PaboTa mOCBsleHa M3YYEHNIO OHTOTEHMYECKUMX OCOOEHHOCTEN U IIOCIeHOBAaTeNbHOCTI (HOPMUPO-
BaHUA XPOMUINMHENNIOB I/IaTMHOHOCHOTO ropusoHTa UG-2 BocToyHoro cexropa ByuiBenbackoro Kom-
ntexca. IIpoBefieHO M3y4YeHNe 30HAIbHOTO paclpefieieHNs BEIl|eCTBEHHOTO COCTaBa, I0C/Ie0BaTeTbHOCTI
dbopMupOBaHMA PYSHBIX ITapareHe3)COB, MU3MEHUMBOCTY XMMUYECKOTO COCTaBa XPOMUTUTOB U PYHHBIX
MuHepanos ropusoHTa UG-2, B pe3y/nbTaTe 4ero BbIABAEHBI PA3IMUMA B CTPOEHUM PYJHOTO TOPU3OHTA,
MOPQOIOrUM ¥ TeOXVMIM COCTAB/IAIOINX UX XPOMIIIVHEIMAOB, @ TAKXKe B MUHEPA/JIbHOM Y XUMUYECKOM
cocrae MIII. BpiaB/ieHpl OCHOBHbIE Pa3HOBUJHOCTY XPOMILIMHENUOB M BO3MOXXHBIE YIIPAB/IAIOLIME
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(daxTopbl Mx 06pa3oBaHNMA. YCTAHOB/IEHBI BEPOSTHbIE 3aKOHOMEPHbIE B3aXIMOCBA3M 00pa3oBaHMA XPOMII-
nyHenmuoB ropusonta UG-2 u Bapuanuii cofep>KaHnit InaTuHonoB. HaMmedeHbI HEKOTOpPBbIE BO3MOXKHO-
CTU COBEPIIEHCTBOBaHMA O0Iell MOJEIN ITOPOfi0- ¥ PyA00Opa3soBaHMA B KPYIIHBIX SH/IOTEHHBIX MUHEpa-
TeHMYeCKUX CUCTeMaX C IJIABEHCTBYIOLell pO/IbIo TuIlepbasuT-6asuToBoro Marmaryama. IIpoBefeHHbIE VC-
CIeOBaHNs HOATBEP>KAAIOT HEOOXOAMMOCTD BBLABNIEHN U KapTupoBanus [JI3 (ZONTOXMBYIIMX CITOXKHO
HOCTPOEHHbIX IMHEAMEHTHBIX 30H ITTyOMHHOTO 3a/I0)KEHWsI) V1 IIOAYVMHEHHBIX M PETMOHA/IbHbIX Y IOKa/Ib-
HBIX Pa3/IOMHBIX CTPYKTYP, & TaKXKe He0OOX0AMMOCTD IIPYMEHEHNS K PYJOHOCHBIM KOMIUIEKCAM JJOCTaTOYHO
TeTalbHOTO NATVPOBAHMA 9TAIIOB VM CTAAMIl SHTOTEHHON MIUHepann3alyil, B YaCTHOCTH, 3TAIIOB Pa3BUTHUA
TIOCTIeIOBATENbHBIX TeHepaluil XpoMIIIHenios ropu3oHTa UG-2 1 BynBenbackoro KOMIIEKca B I[eIOM.
BeisB/IeHNEe U faTHpPOBaHMe SI1M30[0B BO30OHOB/IEHN SHIOTEHHOI [IyOMHHOI aKTUBY3ALUY, He CBA3aH-
HBIX HEIIOCPEJICTBEHHO C 9TallaMyl CTAaHOBJIEHMA COOCTBEHHO MarMaTH4eCKMX acColmanuii Iopof, HO OTpa-
JKAIOLIMX MO3[HelIIe GIIMIHO-TUpOTepMaIbHbIC Y METaCOMaTIYecKle, B TOM 4YNCIIe pyAoobpasyomiye,
HPOLIECCHI, AKTYa/IbHO U BaXKHO. ITo/y4eHHbIE pe3y/IbTaThl MOTYT ObITh MCIIO/Ib30BAHBI I/ JA/IbHEIIIEro
OCBOEHN: TOPU30HTA U /IS pa3pabOTKM IIPUHIIUIIOB IIPOTHO3VPOBAHMA IVIATHHOMIHBIX MECTOPOXK/IEHNIT B
PaCC/IOEHHBIX MHTPY3MAX Ha [PYTUX MECTOPOXKAeHusaX. bubmuorp. 16 Hass. V. 9. Ta6s. 2.

Kniouesvie cnosa: BymBenbackuii KOMILIEKC, BOCTOUHbBI ceKTOp BylBenbickoro KoMIekca, paccio-
eHHbIe VHTPY3UM, XPOMUTUTOBBIN Topn3oHT UG-2, reHepanuy XpOMIINMHENINIOB, IIATMHOMeTa//IbHAA
MIHEepPaIN3anus.

VIIK 550.47

IMopxnuncxkuit V. V. Teoakomornieckas oneHKa IPWIETAOINX TePPUTOPUIL IIOTNTOHA OBITOBBIX OT-
xonoB (r. [InTkapanra, Pecyonuka Kapems) // Bectn. C.-Iletep6. yH-ta. Cep. 7. 2013. Boim. 2. C. 48-56.

B Hacrosmeit paboTe 1A MONTy4eHNsA KOMIUIEKCHON MH(OpMaIym 06 9KOIOTMYeCKOM BO3JECTBUN
nomuronos THO Ha cocTossHME OKpY’KalolLeil cpelbl ObUI peann3oBaH HayYHO-MeTOOIOTMYEeCKIIT TTIOXO,
OCHOBaHHBII Ha COBMECTHOM MCITO/Ib30BaHUM T€OXUMMUYECKINX U 6I/IOFeOXI/IMI/I‘{eCKVIX METOMOB ompenene-
HMS KOHL[EHTpaLuii 3arpsi3sHNUTeIell B KOMIIOHEHTaX IPUPONHOI Cpefibl, @ TAKXKe METOLOB OMOMHMKALIY
u 6uorectupoanus. ITo pesynbraTaM paboThI IPOBEIEHO PallOHMPOBaHIe IPUIETAOLINX K IOIUTOHY Tep-
puUTOpPUII C BBIE/IEHNEM TeOXMMIYECKIX 6apbepoB, a TAK)XKe OLleHKa 01I0reOXMMIYeCKIX aHOMaINIL.

OZRHUM U3 BaXXHBIX UTOrOB pabOTHI AB/IAETCA pa3paboTKa METOIMKY BbIABIeHNA Hanbosee MpeacTa-
BUTEJIbHBIX BUJIOB PaCTEHMI IS Lie/ieil 6MOMHAMKAIIMOHHBIX paboT, IpU OLIEHKEe COCTOSAHMS OKpY Kalollel
Cpefibl, 4TO B a/IbHElIIIeM MOXeT HajiTi IpYMeHeHNe B 00/IaCTy HOPMUPOBaHMs aHTPOIIOT€HHO Harpys-
k. bubnuorp. 12 Hass. V. 2. Ta6. 3.

Kniouesvie cnosa: re0sKoMOrus, OMOre0XuMIS, TsHKEIblEe METAIbI, ObITOBBIE OTXOMbI, OMOVH/MKALIVA,
6V[OF€OXI/IMI/I‘{€CKI/I€ M TEOXMMMYCCKIMEe AaHOMAINN.

VIIK 519.6

CepreeslO. H, Kynem B. II. Konnenuus nukandeckoro pasputus nusuansanuy // Bectn. C.-Ile-
tep6. yH-Ta. Cep. 7. 2013. Boim. 2. C. 57-70.

MHuorue TOITYyIALIVY BBICOKOOPTaHN30BaAHHbBIX OPraHN3MOB, pa3BMBAIOIMXCA 110 TOTUCTNYIECKOMY 3a-
KOHY, «IIepeCKaK/BaIOT» Yepe3 BEPXHIOK aCUMIITOTY, COOTBETCTBYIOLIYI0 MaKCMa/IbHOJ YMCTIEHHOCTH 0CO-
6e17[, KOTOPYIO MOXET IIOCTOAHHO IIOANEP>KMBATD OKPY KalollasA cpefa M VICIIBIThIBAIOT KOJIeOaHsA YnCIeH-
HOCTU IIPeX/Jie, YeM JOCTUTAIOT CTAIMIOHAPHOTO COCTOSHMUA. DTO IIPOUCXONUT B TOM C/Ty4dae, KOIZIa Pecypchl,
HeoOXoAMMblIe JIA XVU3HU HOIY/IALM, ObUIM HaKOIUIEHBI elle IO TOro, Kak Havaicsa ee pocT. Ho nmeHHO
TaKadA CUTyalysa MMEET MECTO C HEBO300OHOB/IAEMbIMU IIPNPOIHBIMU peCypCaMu, HeO6XOI[I/IM])IMI/I [ pas-
BUTUA UUBUIN3ALNN.

ITo manHBIM BcemmpHoIt sHepreTmyeckort koHpepeHuuy 1980 r. 3amachl u3B/IekaeMoil HeTH olje-
HuBaroTcs B 1,5x 1022 [Ix, rasa 1,1 x 1022 [Ix u xameHnHoro yrst 21 x 1022 [x. Ilpu ckopoctu notpe6nenus
B 1970 r. HedTu, pasHoit 0,95 x 102 [Ix/rox, rasa 0,35 x 102° [Ixx u kamenHoro yrs 0,6 x 1020 [Ix/rop ux 3a-
HacoB XBaTmIo 66l Ha 158, 314 u 3500 JieT cOOTBETCTBEHHO. EC/u MpefIonoXuTh, YTO ra3 3aMeHUT HedTb,
TO TIOC/IE TOTO, KaK BCe HeTAHbIE pecypchl OyLyT MCUepIIaHbl, BCe peCcypchl HepTH U ra3a UCCAKHYT Yepes
200 nteT, T. €. B 2170 . Takas olleHKa pacXOZOBaHMNA 3aI1aCOB peCcypcoB O6/1m3Ka K IIPUHATON B Mofienu «Mup-
2» (110 Hevt pecypcoB xBatuio 6bl 1o 2150 1.). Ec/tu IpemnonoxuTsp, 4To yroib 3aMeHUT HedTh U ras, Koria
UX 3aIachl OYAyT MCYepIIaHbl, a ero MoTpedneHNe ocTaHeTcs Ha ypoBHe 1970 I., TO BCE yIIeBOLOPORHOE
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MICKOIIaeMOe TOIIIMBO MCCAKHET depe3 1105 neT, T.e. B 3074 1. TO 03HAUaeT, YTO HaYaTbHbIE YCIOBUA IS
YPpaBHEHU: HEBO30OHOB/IAEMBIX IPYPOLHBIX PECYPCOB B I7I0OATbHOI MOZieNN pasBUTUs «Mup-2» 6bLIO 3a-
HIDKEHO B 4 pasa.

YBenndyeHne Hada/IbHBIX 3aI1aCOB HEBO30OHOBIAEMBIX pecypcoB B Mopeny «Mup-2 MathCad» (ananore
rnobanpHOI Mopenu passutus «Mup-2» [x. Poppectepa) mokasano, 4To B I7I006ANBHOI CICTEME IIPOUCXO-
IST KOseGaHVsT YVCTIEHHOCTY Hace/leH I, KAlIUTaIa, O/ CeNbCKOXO3SIIICTBEHHOTO KAIIUTasIa ¥ 3aTPS3HEHNS
cpenpbl obutanus. [Ipu yBenuueHny 3amnacoB pecypcos Ha 150%, 300% u1 400% 110 cpaBHEHMIO ¢ 6a30BBIM Clie-
HapueM [Ix. Poppecrepa, Ha ThIcsAAYeNeTHEM BpPEMEHHOM MHTepBaJle BO3HUKAIOT 2, 3 U 4 OCLWIIALUY YVC/IEeH-
HOCTM Hace/leHVsI C aMIUIUTYfiaMu 2-5 MJIpH, YenoBek. HeBo30OHOBIIAeMble IIPMPOIHBIE PeCYpPChbl He SABILA-
FOTCsI OTPAHMYNTE/SAMY POCTA YMC/IEHHOCTY HaceneHust. Ero orpanndnBaer fedmimt cepcKoX03s1iiCTBEHHOM
IPORYKIMY U 3aTps3HeHNMe OKpy»Karomel cpefbl. OCHMIIALMOHHbIE TIPOIeCCH BBIXOAAT Ha CTAIlMIOHAPHOE
COCTOsIHVIE TIPM YMC/IeHHOCTH HaceneHyA 1,3-1,5 Mpp demoBek. 9To, HO-BUAUMOMY, U €CTh MaKCMMasIbHasA
YJICTIEHHOCTD HACeIeHNs, KOTOPYI0 MOXKeT IOCTOSHHO MOJJep)KMBaTh OKpY>Kalomjas cpefa. Takas olleHKa
COITIACYETCS C OFHOIPOLIEHTHBIM IIOPOTOM HOTpeO/IeH s 4e/I0BeYeCTBOM MIPOBOJT EPBIYHON IPOAYKIINN,
obecrednBaoIM, COITIACHO 6110 epHOIT KOHIIENIUM Pa3BUTHS, YCTONYNBOCTD 610ChepBI.

MupoBble 35KOHOMIYECKME KPU3VCHI ¥ MHOTOYMC/IEHHbIE JIOKa/IbHbIE€ BOMHBI B YCTIOBUAX OJJHOIOJIAP-
HOTO MUpa OTBJIEKAIOT OTPOMHbIE (PUMHAHCOBBIE PECYPCHI OT pellieHNA INI0OaIbHBIX IPOO/IeM YeI0BevecTBa.
UKcIeHHOCTh HaceNeHNs MIaHeThl PacTET. B TaKuX yCIOBMAX TOMBKO COLMATIbHbIE ONTYMUCTBI» MOTYT II0-
JIarath, YTO BCE ymagmTcs camo coboit. Bpems, Heobxogumoe st pedopMyupoBanuss MMUPOBOIT CUCTEMBI,
HO-BUAVMMOMY, YIyllieHO. I1epBoii ocumMIIALnuy YICTeHHOCTI HACeNIeHNsA U COLMAIbHO-9KOHOMUYECKMX T10-
Kasaresieil, BULVIMO, He 1306eXaTb. Bropas u nocienyomuue oCHWIALUA MOTYT OBITD IIPeIOTBPALeHbI, €C/IN
HoCrIe ieMorpadydeckoit KaracTpodpl YMCTIeHHOCTh Hace/IeHNs I/IaHeThI OyfieT 3apery/InpoBaHa B COOTBET-
CTBUM C JIOTMYECKOII MOJIE/IbIO POCTa YMCIEHHOCTH TTony/siuuy (Mopenbio Pepxionbera). Bubmiorp. 14 Hass.
Wn. 6. Tabm. 3.

Kniouesvie cnosa: Mopenb, VBWIN3ALMA, UMKINIECKOe Pa3BUTHE, HEBO30OHOB/IAEMbIE PECYPCHI, Ha-
ceJieHMe, TOTUCTUYEeCKUI pOCT.

VIK 551.583

ITaBnoBckuit A. A, Menxynun I[. B. CoBpeMeHHble U3MEHEHNA KIMMATIYeCKMX HOPM U o0e-
crneyeHne ycroirunsoro pasputusa Cankr-Ilerep6ypra kak kpynHeiimero meranonica Cesepnoii EBpo-
nb1 // Becrn. C.-Iletep6. yu-Ta. Cep. 7. 2013. Bpin. 2. C. 71-78.

Ha coBpeMeHHOM 3Tare pa3BUTIS 3HAHMIT 00 OKpy>KarolLell cpefie 60/IblI0e BHUMaHNUE Ye/s1eTCs UC-
C/IeIOBaHMUIO B/IVSHNS AHTPOIIOTEHHBIX M3MEHEHUIT KIMMaTa Ha pasindHble chepsl feATeMIbHOCTH 00Ie-
CTBa 1 KOMIIOHEHTBHI OKpy>Kalolieit cpefbl. OFHMM 13 OCHOBHBIX 00bEKTOB TaKIX MCCIETOBAHMIT ABILIOTCS
ypbaHusupoBanHsie Teppuropun. Temn ypbaHusaruu B COBpeMeHHOM Mupe GecrpeliefeHTeH: ¢ 1950 mo
2012 rr. ropoicKO€e HaceNleHMe YBEINIUIOCh IPAKTUYECKN B IIATh pas.

B cootBercTBuM ¢ nopnucanHoit ITpesupgentom Poccutickoit efgeparnuy KmMaTn4eckoi JOKTPUHOIL,
IpM pa3paboTKe IPOrpaMM YCTOINIMBOTO PA3BUTHL, B TOM YHC/Ie U MyHUIIUIIATbHBIX, Heo6X0onuMo obecre-
YUTD pellleHNe TAKUX 3aad, KaK pa3paboTKa 3aKOHONATENTbCTBA C YI€TOM B/IVHIA KIUMATHUIeCKUX GaKkTo-
POB Ha pasBUTHe TEPPUTOPMUIL, peanusalys Mep IO afalTaluy UX K U3MEHeHWUsAM K/IVMaTa, 000CHOBaHUe
U BHe[IpeHMe CUCTEM PearnpoBaHus Ha OIIACHBIe IIOTOHO-KIMMaTIIeCKIe sIB/IeHIs, BHeApeHe dHeproche-
peramommx TeXHOIOTUI U IpyTHe.

JlaHHOe MCCIefOBaHNe OPUEHTMPOBAHO Ha KPYIHbIE TOPOAA, M €T0 aBTOPBI, OYAydYM KUTELIMU
Cankr-IleTep6ypra, 00paTIINCh K aHATN3Y HEKOTOPBIX YepT 0b1Iielt CTpaTerny afanTaliy Meramno/CcoB
K U3MEHEHMAM K/IMMaTa Ha IIpUMepe 3TOr0 CaMOro KpyIHOro ropoja cesepa EBpombl. B cratbe nmpuso-
IATCS IIPUMePsI Hanboree ysA3BIUMBbIX KOMIIOHEHTOB nH(pacTpykTypsl CaHKT-IleTepbypra K ox1mgaeMbIM
M3MEHEeHVM K/IMMATUIeCKOro pexkuMa. [Ipu pasBuBaroleMcs I106an1bHOM IIOTEIIEHNH, YCUIEHHOM JI0-
KaJIbHBIMI K/IMMATIIeCKUMIU 0COOEHHOCTIMM KPYIIHBIX TOPOLOB, MOXKHO CKa3aTb, YTO TaKUMU Hanbomee
«YA3BUMBIMI» SABJIAKOTCA TUAPOMETEOPOTIOTNYIECKE HOPMBI, HA[JOITO 3aKpeIJIeHHble B HOPMAaTUMBHO-
IPAaBOBBIX I HOPMATHUBHO-TeXHIYECKUX aKTaX. DMUAEMUOIOINIecKas 06CTaHOBKA 1 3H0POBbe HaceIeHNs,
COBpeMEeHHbIe CTPOUTEIbHbIE KOHCTPYKLNY, MH)XEeHEPHO-TPAHCIOPTHAs UH(PACTPYKTYpa, IPOMBbILITIEH-
HOe IIPOU3BOJCTBO, 3e/IeHble HaCAXAEHIS, 0000 OXpaHsAeMble IPUPOFHbIE TEPPUTOPUL U 0O DBEKTHL, MICTO-
PUKO-KY/IbTYpHbIE MaMATHUKY MOBEPraloTcs Bce 60/iee MHTEHCHBHOMY BO3[EICTBUIO KIMMATUYECKNX
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(akTOpOB, TOYHOCTD OLIEHKM KOTOPOTO 3aBMCUT OT afleKBaTHOTO IPeCTaBIeHIs IX COBPEMEHHBIX 1 OXKI-
TlaeMbIX M3MEHEHMII B COOTBETCTBYIOLX HOPMAaTUBHBIX JOKYMEHTAX.

Tak, oHOI 13 BaXKHEIINX TMAPOMETEOPOIOTMYECKIX HOPM, BO MHOTOM OIpefeABIIell TPafoCcTpon-
tenbHOe pasButie CaHkr-IleTepOypra, AB/IAeTCA MaKCMMAJIbHBII YPOBEHb BOABI TPy HaBOJHEHNAX. [ToMrMo
HPOYNX, BAXXHOCTDb U 3TOTO BOIIPOCA PAcCMAaTPMBAETCs B JAHHOI CTaThe. B mepeuHe KpaiiHe HEOOXOVIMBIX
U1 IOHMMaHM A BO3MOXHBIX ITOC/IE[ICTBUI I7106a/IbHOTO HOTEIIEH s B METAIIo/NCaX, B TOM YKcie 1 B CaHKT-
ITeTep6ypre, HAXOAMUTCS ¥ BOIIPOC O B/IVSHMY VI3MEHEHMIT K/IMMara Ha 3[T0POBbe Hace/leH s, KOTOPbIIL B JJaH-
HOJI CTaTbe MPOaHA/IM3MPOBaH Ha MpMMepe KPYIHOI TeMIlepaTyPHOI aHoMasuy >kapkoro nera 2010 1.

IIpencTaBnennble B cTaThbe MaTepyasbl CBUAETENLCTBYIOT O TOM, YTO M3MEHEHME TUAPOTEPMIYECKUX
HOPM IIpM OXKMJA€MbIX M3MEHEHMAX K/IMMaTa He MOXKeT He IOB/IMATD IPAKTNYECKM Ha BCe KOMIIOHEHTbDI IH-
(bpacTpyKTyphl U >KM3HU METAIIONICOB. YKe B HACTOsAIee BpeMsA STV M3MEHEeHWs CTa/li BeCbMa 3aMeTHBIMU
U, HECOMHEHHO, JJO/DKHBI ObITb OTPpa>KeHbI B HOPMATVBHO-IIPABOBBIX JJOKYMEHTAX, MICIIO/Ib3YIOLIMXCS JLA T/~
HMPOBaHMA 1 00eCIIeYeHIsI YCTONYMBOTO PasBUTUA FOPOACKMX cucteM. bubmmorp. 10 Hass. V. 1. Ta6m. 1.

Kniouesvie cnosa: TmobanbHOe MOTEIUIEHNe, YpOaHU3aLWsA, HOCIENCTBIA COBPEMEHHbIX M3MEeHEeHMII
K/IMara.

YK 551.8+550.34

Bepsunuu HH,Bob6koB A A, Kynpxosa M.A, Hectepos EEM,, HecteposaJl.LA, Ma-
naHoBaH.IL. O Bo3pacre 1 06pa3oBaHIN COBPEMEHHOTO pacy/ieHeHHOro penbeda cepepa Konbckoro
noryocrpoBa // Bects. C.-Iletep6. yu-Ta. Cep. 7. 2013. Boim. 2. C. 79-93.

B ceBepHoit qactu Konbckoro nmomyoctposa (paitos moc. Tepr6epkit) B KpYIHBIX 3UIOIINX CBEPXY pas-
JIOMaXx, Pa3BUTBIX B apXEJICKVX TOMIIAX, B IPOMEXYTKaX MEX/Y I/IbI0aMI apXeliCKUX HOPOJ, 3aI0THAIOLIN-
MM pas3nioMbl, BCTpedeHbl TOpdsiHyku. OHU ABIAIOTCS JOKa3aTeTbCTBOM 00pa3oBaHMsI Pa3iOMOB B TOTIOL[e-
HOBOe BpeMs1. [Ipi Oro/mo1eHoBOM 06pa3soBaHMUM PA3IOMOB OHM TO/DKHbI ObIIN OBITH 3261 ThI TETHIKOBBIM
MmatepuanoM. Ho B pasioMax He 6bIIM BCTpeUeHbI IEfHUKOBbIe 00pa3oBaHust. OHM ObIIN CMBITHI B Pe3Y/Ib-
TaTe MOf’beéMa YPOBHs MOpS TIOC/Ie OfefleHeHNs ellje 0 BO3HMKHOBEHNA pacCMaTpMBaeMbIX UCTOKALIMIL.
CyliecTBeHHbIT TObeM YpoBHA bapeHiieBa MopA 3adUKCHPOBaH BHICOKUM PACIIONOXKEHVeM BO3HMKIINX
Ha ero Oeperax B 9TO BpeMs Ba/JyHHNKOB U [/IEYHIKOB. B TO >ke BpeMs IOpa)kaeT 4eTKO BBIP>KEHHBII
pacuIeHeHHbII COBPEMEHHBIIT pefibed paccMaTpuBaeMOil TepPUTOPUM, BBIIIAAIIMNIL KaK ropHblit. To, 4To
Ppe3Kue TIOHIDKeHNsI peribeda He 3alOTHEeHbI TeIHIKOBBIMIU OTIOKEHNAMMY, CBULETEIBCTBYET O BO3HUKHO-
BEHUM €T B [OC/Ie/Ie[HUKOBDII oTaIl. [TonydeHHbIe 151 ceMy 06pas1ioB TOP(AHUKOB U3 KPYIHBIX PasIoMOB
PpajyoyIiepofiHble AATUPOBKY CBUJIETENTLCTBYIOT O TOJIOIIEHOBOM, HO CYILIIeCTBEHHO PAa3IMYHOM MX BO3pacTe
(ot 6300+ 80 BP mo 1497 +50 BP). Bo3MOXHO, pasianyus BO3pacToB TOP(AHUKOB OOBACHAITCS PasHBIM
BpeMeHeM 06pa3soBaHIs COREPXKALINX UX Pa3/IOMOB. VITaK, COBpeMeHHBIIT pacyIeHeHHBII pebed) ceBepHOIL
yacTu Ko/bCKOTo MoMyocTpoBa BO3HUK B TO/IOI[EHOBOE BpeMs, IpMyeM MCK/II04as Hayamo ToolleHa, Koraa
ellie MPOSB/IAIACh MOPCKasl TPAHCTPeCCHs, IpUBE/IIasA K CMbIBY 3HAUMTETbHOM YacTy JIEHMKOBOTO MaTe-
puana. bubnuorp. 13 Hass. V. 10.

Kniouesvie cnosa: ceBep Konbckoro monyocTpoBa, COBpeMeHHbIII pefibed, 06pasoBaHie COBPeMEHHOTO
penbeda, a6COMOTHBII BO3PACT TOPPSIHUKOB, TONIOLEH, TeIHIKOBbIE OTIOXKEHMA.

VIIK 551.466

Mouos B.B, Mait P V., Cmaruu P. E. HoBble rapMOoHMYecKIe TOCTOSIHHbIE IMPUINBHBIX KOMeba-
HUII ypoBH: Mop B ry6e Kepers Benoro Mops nmo maHHbIM SKCHeAUIMOHHBIX pabor 2011 roga // BecTH.
C.-Iletep6. yu-ta. Cep. 7. 2013. Bpim. 2. C. 94-107.

BHOBb paccumMTaHbl FapMOHMYECKME NTOCTOSHHBIC IPVMINBHBIX KOTeOaHWil YPOBHA MOPs LA TyObI
Keperp Kanpanakuickoro sanusa Bemoro Mops. 3mecsh, pu BnafeHnu B ryby ofHouMeHHOIt pekn Kepers,
Ha octpoBe CpenHeM, pacronoxeHbl Mopckas 6uonornmyeckas cranius CaHkT-Iletep6yprckoro rocy-
mapcreeHHoro yHuBepcuteta (MBC CII6I'Y) u yue6Hble 6asbl 6uonorndeckoro ¢akymbrera KasaHckoro
(ITpuBomxckoro) denepanpHoro yHusepcutera (KOY) u xadenpsr okeanonorun CII6IY. B ry6e Keperb
Yl CONPefieNIbHBIX aKBaTOPUAX IPOBOAATCA MHTEHCUBHBIE MCCIIETOBATeNbCKUE PAabOTBI OMOIOIMYECcKOro,
9KOJIOTMYECKOTO, TUPOTOTIYECKOTO ¥ OKeaHOrpadUdeckoro HampasieHMil. OYeBMIHO, YTO IIPUIMBHbBIE
ABJIEHNs BHOCAT CYIIleCTBEHHBII BK/Ia| BO BCe IIPOLIeCChl, IPOMUCXopsAIye B rybe Kepers, 1, crieoBaTeNbHO,
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IUIAA IPOBEfeHNs MI0OBIX M3BICKAHWIL M TIPY OPTaHM3ALNY IKCIIEAUIMOHHBIX PabOT HEOOXOAMMO 3HATD OC-
HOBHBIE XaPaKTePVCTVKI IIPIINBOB U VIMETb BO3MOXXHOCTb IIPeABUETh IPUINBHBIE YCIOBYS HA TOT VIV
MHOJ OTPe30K BpeMeHM. I1o MeCsAYHOI cepyum eXXe4acHBIX MHCTPYMEHTA/IbHBIX HAOMONEHNIT 33 YPOBHEM
MOpSI METOZIOM HaVIMEHbIIVX KBaJPaTOB BBIUNC/IEHBl aMIUIMTYABL 1 (asbl 33 COCTAB/LIONUINX IIPU/INBA; U3
HJX 2 — [O/ITOIIePMOHbIe TAPMOHUKY, 7 — CYTOYHBIX, 6 — HOTYCYTOYHBIX U 18 — MeIKOBOJZHBIX TapMO-
HuK. ITomydeHHbIe HOBBIE TADMOHIYECKIIE TIOCTOSIHHbIE ONICHIBAIOT 97% AuMCIIepCry KomebaHmil n3MepeH-
HOTO YPOBHSI MOPSI M MOTYT OBITb JICIIO/IB30BAHbI /151 60JIee TOYHOTO, YeM MPEeX/e, IPENBbIUVICTIEHIS IIPY-
JIVBOB Ha IPOU3BO/IbHBII OTPE30K BpeMeHM JIETHETO Mepuozia MoJIeBbIX pabot. Bubnmorp. 15 Hass. Ta6r. 2.

Kntouesvie cnosa: npynnBHbIe KomebaHnsa ypoBHA MOps, TaPMOHNYECKHUIT aHAMM3 IIPUINBOB, Bemoe
Mope, ry6a KepeTs.

YIIK 551.578.467

Parynuna I. A, Mensonbp X.,, Pycun . H, Canopanrta T. M. TeopagapHoe mccrenosa-
HMe CHEe)XHOTO MOKpPOBa Ha TrOopHOM minato XapaaHrepsuaga, Hopsernsa, B 2008-2011 rogax // Becth.
C.-Tletep6. yu-ta. Cep. 7. 2013. Boim. 2. C. 108-118.

HupexTopar ruipoOsHepreTMKM 1 BOgHBIX pecypcoB Hopseruu ¢ 2008 . mpoBOAUT eXXerofHble usMe-
PeHMS BBICOTBI CHEXKHOTO IIOKPOBA € IIOMOMIBIO Teopajiapa B EePUOJ, HACTYIUIEHUSA MAKCUMyMa B FOJOBOM
CHEroHaKOIIEeHMN (cepefyHa aIpesis) Ha TOpHOM Iulato Xapaaprepsujija B 1oxHoit yacty Hopserunu, op-
HOM 13 KPYIHENIIUX TOPHbIX I71aTO EBpOIIBIL.

B mannoit craTbe mpencrabnennl pesynbrarsl usmepennit B 2008, 2010 u 2011 rr. IlpuBogutca noa-
po6HOe omMcaHMe MeTOfa OT 060PYZOBaHNS M METOAUKI HOJIEBBIX M3MepeHNMIt 10 aHa/M3a 06pabOTaHHBIX
HaHHBIX. YKa3aHbl 0COOEHHOCTH HACTPOIIKY IPUOOpPa I IIePBUIHOIT 06PabOTKY MOy IeHHbIX Pe3y/IbTaTOB,
BKJIIOYAsI IPUBSISKY K 0OPabOTKY OTCYETOB B 30HE HEUYBCTBUTEIBHOCTU Ipubopa (TOMIIMHA CHETa MeHee
25 cm). ITokasaHo, 4TO BBICOKAs CTEIIeHb aBTOMATU3ALMM OOPAbOTKIM He TONIbKO He UCKIIYaeT HeoOXomm-
MOCTb y4aCTIs CIEIUAIICTa, HO ¥ TPeOYeT OT Hero BHICOKOIT kBanudukarn. [IprBeIeHsI CTATUCTHYECKUE
XapaKTepPUCTUKIU CHEXXHOTO MOKPOBa. IIpeficTaB/IeHHbIe pe3y/IbTaTbl CBUAETENbCTBYIOT 00 9 deKTUBHOCTI
reopajapHOro MeTOAA [/l OXBaTa GOMIBIINX IUIOLIA/ell C TOPU3OHTATIBHO HEOFHOPOAHBIM 3ajIeTaHIeM CHe-
ra. JleraibHOE OIMCaHMe TOMIIMHDBI CHEXXHOTO IIOKPOBA, IOIYy4aeMOe 3TUM METOJIOM, TO3BO/IUT YTOYHUTD
3aI1ac BOJbI B CHeTe ellje 11 3a CIeT yYeTa M3MeHEeHNIT INIOTHOCTH CHeTa P GOIbIINX Iepeafax IIyOMHbL.
OpHako TOYHOCTb pacyeTa Bjarosanaca IIo JaHHBIM Teopajiapa Ha yYacTKe JJIMHOM B OAMH KMIOMETp He
MOBBIIIAETCS, 110 CPABHEHMIO C TOM, KOTOpas MOCTUIAETCA IPU CTAHJAPTHOM METOJ[€ MAapIIPYyTHOM CHEro-
cbeMKU. [IpuyunHOIi 5TOMY ABIAETCA 3HAYUTE/IbHASA KOPpeNALusA TOMIMH CHera Ha paccrosanuu o 100 m.
Bubnuorp. 10 Ha3s. V. 6. Tab. 1.

Kntouesvie cnosa: cHexXHbII IOKPOB, Teopajiap, BBICOTAa CHEXXHOTO ITOKPOBA, PacIpefie/ieHue CHEXHOTO
IIOKPOBaA.

YIK 911.3:913.91

CepactbaHoB [I.B, Kopoctenes EEM, Mynasa O.[], llutosa JI. d,, KonmaepTt A,
JTaxtTuuHMAKu M. IIpurpannyHoe pekpeaniioHHOe NPUPOONONb3oBaHue B CeBepo-3anagHoM pe-
rnoHe P® kak ¢axTop ycroitunsoro reppuropuanpuoro pasputus // BectH. C.-Iletep6. yu-ta. Cep. 7.
2013. Bpim. 2. C. 119-128.

B nocnennee Bpems B EBporie 6onbiiioe 3HaueHNe IprobdpeTaeT OpraHmsausa MeX[yHapOZHOTO 3KO0-
JIOT0-3KOHOMMYECKOTo COTpysHMYecTBa. B crpanax EBpomeiickoro Cowosa Qopmupyercs efuHoe TpaHc-
TpaHMYHOEe peKpeallMOHHOe NpocTpaHcTBO. B CeBepo-3amagHoMm permoHe Poccum axkTuBHOE pasBuUTHE
HOYYM/IO PEKPEeaLIOHHOE IIPVPOIONONb30BAHNE, YBEIMUMBAECTCS YICIO 0CO00 OXpaHIEMBIX MPUPOIHBIX
TeppuTopuil. BayXHBIM HalpaB/IeHMeM PasBUTHA ABJAETCA UCIO/NIb30BaHMe IPUTPAaHNYHBIX TePPUTOPUIL A
CO3JJaHMA HOBbIX HAlL[MOHA/IbHBIX IAPKOB 1 3all0BefHMUKOB. B 2012 1. B pernone nMeercs 10 HallMOHANMbHBIX
HapKoB, 12 3amoBenHNKOB 1 10 3aKa3sHUKOB (efiepanbHOTO 3HAYeHNs, OOIell IIONAbI0 OKOIO 5 MIIH Ta.
DopmupyeTcsi cucTeMa OXpaHsIeMbIX IPUPOFHBIX TEPPUTOPUIL, CIIOCOOCTBYIOLINX COXPaHEHNIO 6MOPa3HO-
006pasysi, IPUPOFHOTO U KYJIBTYPHOTO HACTIeqMsl B permoHe. B 2012 r. yTBep)X/IeHO OTKpPBITIIE HOBOTO HAL[N-
OHa/bHOTO Hapka «/lagoxxckue mxeppi». ItoT HII cTaHeT BaxkHOI YacTbIO CO3/1aBaeMOr0 TPAaHCTPAHNYHO-
ro Me>XXyHapoIHOTO IIPMPOJHOro pesepsBara — «3eeHoro nosica ®enHockangum». HanyonanpHbIl mapk
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«JIamoxcKue ILIXepbl», PAaCcHOJIOKEHHBINI B OTHOCUTENbHOI 6Ormm3octu K Meranomucy Caskr-Iletep6ypry,
UMeeT BCe OCHOBaHMA CTaTh Hanbojtee mony/sipHoit B Pecriy6mmke Kapenus u JleHuHrpajckoit o6mactu pe-
KpeaLMOHHOII TeppuTopueii. JIafoxckoe 03ep0 — yHMKAIbHbINA ¥ KPYIHeINii BogoeM EBpoIbl, MMeroLii
CTpaTerndeckoe 3Ha4YeHue /i1 BogocHabxeHus CaHkT-IleTepOypra u Apyrux KPYIHBIX HaCce/IeHHbIX ITYHKTOB
B ero 6acceliHe. BripakeHa mopep)xka MHUIMATUBLL VIHCTUTYTa 03epoBenennsa PAH o npuaaHum MexyHa-
POLHOTrO CTaTyca OXpaHAEMOro IPUPOFHOro 06beKTa Jlafo>KckoMy o3epy. B 1ienom nmerorcs 6aronpusr-
HbIe IIePCIIeKTYBHI /IS BKIIIOYEHA OXpaHAeMbIX IIPUPOSHBIX TeppuTopuii CeBepo-3amasHoro pernona PO B
TPAHCTPaHNYHOE PEKPEAIIOHHOE IIPOCTPAHCTBO B LE/IAX PA3BUTHA PEKpealuyl I MeXIyHapOIHOTO TYPu3-
Ma U HOAiep)KaHNA YCTONYMBOTO Pa3BUTHA IeIPECCUBHBIX TeppuTopuit. Bubnuorp. 16 Hass. V. 2. Ta6r. 1.

Kntouesvte cnosa: Cepepo-3amagHblil peTMoH, peKpealiOHHOe IIPUPOIOIIONIb30BaHNe, HAI[MIOHATbHbIE
HapKM, 3aII0BeSHNUKY, JIajo’KCKoe 03epo, YCTOYMBOE pasBUTHE.

VIK 551.46

CrapunsH/l. K,®ykcB.P,benonenxo T. B. 3aBucumoctp usmMeH4nBOCTH (prsmdeckux u 6mo-
TUYECKUX IPOLECCOB B OKeaHe oT cKopocTyu Bpaienus 3emmu // BectH. C.-Tletep6. yu-Ta. Cep. 7. 2013.
Bpim. 2. C.129-134.

Ha ocHoBe BeiiBneT-aHanM3a BPEMEHHBIX PAJIOB CKOPOCTY BpallleHMs 3eM/IM BbIfIETIEHbl pasInyHble
HepOAbl KO/eOaHMs CKOPOCTH, BbI3BAHHbIE MPUIMBOOOPA3yIOMMY cuTaMil. KOppe/siMOHHbIT 1 B3a-
MMOKOPPE/AIVOHHbI aHaNMM3bl MHOTOTIETHUX BapualMii CKOPOCTHM BpallieHus 3eMIM C M3MEeHYMBOCTDbIO
HEKOTOPBIX OKeaHOJIOTMYECKUX ¥ OMOTUYIeCKNX MPOLeCCOB MOKa3amy IPAMYIO M OOPaTHYIO CBSA3b MEXAY
MCCTIeyeMbIMI TIPOLIeCCAMI Ha OMpefieNeHHbIX (a3oBbIX cBuUrax. IToNydeHbl YCTOMYMBDIE CBA3M MEXAY
CKOPOCTbIO BpalljeHNs1 3eM/IM U AMHAMUKOI YUCIeHHOCTH ManTyca (r=0,79). UnCcIeHHOCTD CebAy UMeeT
MaKCHMaIbHBI K09 UIMEHT B3auMHbIT Koppensuun r=0,65 co caBUraM Ha 2 Tofja OTHOCUTENbHO U3-
MEHUYMBOCTHU CKOPOCTH BpaleHns 3emmn. Kome6aHus 4ucIeHHOCT MUHTast 06paTHO IIPOIOPLIMOHAIBHBI
BapManusaM cKopocTu Bpaerns 3emn (r=-0,64) c orcraBanueM 1o ¢ase Ha 3 rofa. BeigBuHyTa rumoresa
U JlaHa TUAPOAMHAMMYecKas MHTepIpeTanyad BO3MOXXHOTO MEXaHM3Ma 3aBMCUMOCTH M3MEHUYMBOCTY IIPO-
IIeCCOB OT KO/eOaHMIT CKOPOCTH BpalljeHNs 3eM/IN, CBsA3aHHas C feiicTBMeM cuibl Kopuonuca ABIOKeHMA,
KOTOpasi ompefersseT MHOIMe AMHAMIYeCKIe U TepMOHAMIYECKIe IIPOLIeCCHI B OKeaHe 1 aTMocdepe.

Tlomy4yeHo aHanMTHYECKOE PellleHNe CUCTEMbl YPAaBHEHUI [BVDKEHMA, ONpeeNAleil B TMHETHOM
npubmKerny 6ananc cun nHepuym 1 Kopronuca. PeleHne mokaseiBaeT, 4T0 BO3pacTAIOLIe 10 AMITTUTY-
ZIe Ko/eOaHus P ONpele/IeHHbIX YCTIOBIAX TePSIOT AUHAMIYECKYIO YCTOYMBOCTD M TPAHCHOPMUPYIOTCS
B KPYITHOMAcCIITaOHble BUXPH, OIPefe/AIOLie COOTBETCTBYIOLINI IIEPEHOC MAaCcC U CBOJICTB.

VHepLIOHHDIe TedeHNs OYIyT COfepKaThb Te >Ke TapMOHMKI, YTO 1 CKOPOCTh BpalljeHIsI 3eM/IH, a Crie-
IOBaTe/IbHO 1 ITepeHoC (afBeKIVs) CBOJCTB OyfeT MMeTh TY 5Ke IIePUOFUIHOCTb BO3OYXAEHNUIT, 4TO U CKO-
pocts Bparenus 3emn. bubnmorp. 7 Hass. V. 5.

Kntouesvie cnosa: ckopocThb BpaleHMs 3eMIn, BelBIeT-aHaMN3, KPOCCKOPPENALMOHHbIN aHa/Iu3, TH-
IpOoAMHaMMYecKas MHTepIpeTaus.

YIK 911.3;332.145;338.49

Kenb6ax B. C. TpancnoprHas MHQPpPacTPYKTypa Kak 3/IeMEeHT FOpoAcKoii armomepanuu // BecTH.
C.-Iletep6. yn-Ta. Cep. 7. 2013. Bpim. 2. C. 135-144.

B crarpe paccMaTpuBaIOTCA BOIIPOCHI B3aVIMOCBA3aHHOI'O PA3BUTNA yp6aHI/I3aHI/IOHHbIX IIPpO1IECCOB 1
TPaHCIOPTHOI MHGPACTPYKTYPbI B pAMKaX FOPOJCKOII cucTeMbl paccenenna. OnpepesieHa HepBOCTeeHHASL
POJIb TPAaHCIIOPTHOM MHPPACTPYKTYPLI B TpaHCHOPMaLN KPYIHOIO TOpOfa. Y TBEPXK/AeTCs, YTO BEAYLINM
TBUTaTe/IeM IPOVCXOAAIIMX IPOLIeCCOB B KPYITHeNIei TOPOfICKOI cucTeMe sABsAeTcsA HaceneHue. [Tlapame-
TPbI HaCeNIeHNs ONIPENeTIAIOT CTPYKTYpY arnmoMepanyu. OpraHusanus yIupasieHnsa TaKol CUCTeMO JO/KHA
B IIEPBYIO OUepefb 06I1afaTh COLMAIbHBIM XapaKTEPOM.

TpancnopTHas MHPPACTPYKTYpa CO3[aeT YCIOBUA /1A pacHpee/ieH) s 4e/I0BE4eCKOro pecypca B paM-
KaX TOPOJICKOJ CHCTeMbl paccenenus. Ee Hafio paccMaTpuBaTh Kak 3/1eMeHT TePPUTOPHMATIbHOI 11 KadeCTBEH-
HOJI CTPYKTYPbI TOPOJCKOI armoMepauuu. Ha ocHOBaHMM 3TUX CTPYKTYp PacKpbIT XapaKTep B3auMOfeli-
CTBMs TPAHCIOPTA C OCHOBHBIMM 37IeMEHTaMM KPYIIHOTO TOPOTia.
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OO60CHOBaHO pasfielieHMe TPAHCHOPTHOV MHPPACTPYKTYpPbl HA BHYTPEHHIO 1 BHELIHIOW; IepBas
obecrieurBaeT TPAHCIOPTHBIE CBSI3Y CO BCeMU (PYHKIIMOHA/IbHBIMM 30HaMM B TPaHNLIAX SA/jpa arlloMepaLny,
BTOpas — B3aMMOCBA3b C PETVIOHOM, YPOaHM3UPOBAHHBIM PallOHOM, 3apyOeXXHBIMM CTpaHaMM. B pamkax
TOPOJICKOJT CUCTEMBI paccelleHNA IPEI0XKEHO BbIAE/IATD aIrJIOMEPALVIOHHYIO TPAHCIIOPTHYIO MHPPACTPYK-
Typy. OHa cBsi3bIBaeT pa3oOlIeHHbIe 37IEMEHTBI, 00ecreyrBaeT MaATHUKOBYI0 MUTPAINIO, CIOCOOCTBYeT
nepepacnpezeneHno GyHKIMOHAIbHbBIX 30H arJloOMepaliii.

B KauecTBeHHOII CTPYKType TPaHCIIOPT 3aHMMAET LIEHTPATM30BaHHOE IIOI0XKEHME, ABJIAETCA CBA3YI0-
IIMM 3B€HOM MEX]ly HacelleHMeM 1 IIPOM3BOJCTBOM, BBIIO/IHAET TPYLOBbIe MaATHIKOBbIE MUTPALIIN, ABJIA-
€TCs1 HeOTbeMJIEMbBIM 3/1eMEHTOM ObICTPOIT 11 3¢ HEKTUBHOI peamn3anyy IPUHIMAEMbIX OPTaHN3a{MOHHBIX
pemennit. TepputopnanbHas ¥ Ka4eCTBEHHASA CTPYKTYPBI TOPOACKON ar7ioMepaIiiyl MJITIOCTPUPOBAHbI O -
ChIBaeMBIMM B CTaThe cxeMamu. bubmuorp. 13 nass. V. 2.

Kniouesvie cn06a: TpaHCIIOPT, TOPOJICKas aryioMepanus, ypOoaHu3aIys, TpaHCIOPTHAs NHPPACTPYKTY-
P2, MaATHMKOBASI MUTPALIVAL.

VIIK 332.33

3acapb-BonkB. B. 3emenbHble pecypchl Kak 0CHOBa 3¢ eKTMBHOTO pasBuTus Teppuropun // BectH.
C.-Iletep6. yn-Ta. Cep. 7. 2013. Bpim. 2. C. 145-152.

3eMenbHbIE OTHOIIEHNS B PpermoHax u ropoaax ABJIAIOTCA OOHUM U3 OIPENENAIINX q)aKTOpOB 9KO-
HOMMYECKOTO PasBUTHA. «3eM/LI» PacCMAaTPUBACTCS KaK COBOKYIIHOCTD 3€ME/IbHBIX YYaCTKOB — TOCYHap-
CTBEHHO OPTaHM30BaHHOI CUCTEMBI, ObecneunBaroleil 3¢ (eKTUBHOE pasBUTHIE B COOTBETCTBUY C L/IAMU
PasBUTUA TEPPUTOPUNL. HeHa KOHKPETHOI'O 3¢éME€JIbHOT'O y‘-IaCTKa SABNIAETCA KOHIIEHTPVPOBAHHBIM BbIpa’ke-
HIeM BceX paKTOpOB pasBUTHA TEPPUTOPUN U ABIAETCA IOKazaTesieM 3 PeKTUBHOCTY ee UCIO/Ib30BaHMA.
COBOKYITHOCTD 3eMe/IbHbBIX yYaCTKOB MOPOX/aeT «OOIIeCTBEHHYI0 3 PeKTUBHOCTb» Ha Tepputopun. Co-
LMa/IbHasA CIPaBe/IMBOCTD, FPAIOCTPOUTE/IbHBIE U SKOTIOTMYECKIE Pe3y/IbTaThl eCTb (PyHKINSA, IPAMO IpO-
HOPLVOHA/IbHAS 9KOHOMUYECKUM 3aTparaM, HO3TOMY SKOHOMIYECKMIT 3P PeKT OT MCIOIb30BaHUA TOPOJ-
CKMX 3eMeJIb SABJIATCA ONpefe/AIIMM IIPY KOMIIEKCHOJ OLleHKe VX MCIIONb30BaHMA. [1laBHOE CPENCTBO
IIOBBIIICHUA Sq)(i)eKTI/[BHOCTI/I — VHBECTULINN. 3eMenbHas MOMUTUKA B 3TUX yCHOBI/IﬂX IO/I’KHA OCHOBBI-
BATbCA B TOM 4YMC/IE€ Ha peHTHOI;I COCTaB]IHIOH.[eﬁ n O6eCH€‘~II/IBaTb IIpUBJIEYECHIIE I/IHBeCTI/II_U/H‘/‘[ B 3€MEJ/IbHO-
MMYIIeCTBEHHBI KOMIUTEKC. IIpo61eMsl yripaB/ieHus: TeppUTOPUAMI B LIJIOM, & TAK)XKe perMOHaIbHaA HO-
JINTHMKA BO MHOTOM JIO/DKHBI COOTHOCUTDBCS C HEOOXOIMMOCTDIO yUeTa peaIbHON JOXOMHOCTY 3€MIIN.

Kntouesvte cnosa: 3eMelbHbIE pecypcbl, 3 GEeKTUBHOCTD, JOXOTHOCTb TEPPUTOPUM, 3eMe/IbHAs ITOMUTHUKA.

YIK [550.8:528]:551.462.32

Iou Bait, Onmexynos A.JIO. ONpIT KOMIZIEKCHOJ OIIEHKH T€03KOMOTMYeCKUX NMOCIeACTBIII paspa-
60Tk Bonbdpamosoro Mectopoxkpenus Soran (FOxwusiit Kurait) // Bectn. C.-Iletep6. yu-ta. Cep. 7.
2013. Bpim. 2. C.153-157.

BeinonHeHa KOMIUIEKCHAs OLIEHKA TeO9KOIOIMYECKMX HMOCTENCTBUII Pa3paboTky BOIbGPaMOBOTO
mectopoxaenna foran (FOxupiit Kuraii). Ha ee ocHOBe mpoBeieHO pailOHMpOBaHME TOPHOTO OTBOAA U
IIpU/IeTaollell TEPPUTOPUM 110 CTENIEHN HAPYIIEHHOCTH U 3aTPA3SHEHNIO IPUPOJHO-TePPUTOPHUATBHBIX KOM-
IUIEKCOB. YCTaHOBJIEHO, YTO OY€Hb Cepbe3HOe BINsIHIE C ITy60KOoiT TpaHchOopMalieil IpUPOTHbIX KOMIUIEK-
COB OKa3bIBAIOT: CTOYHBIE BOZBI 00OTaTUTENbHON (abpMKI U MBILIBIKOBOTO 3aBOJA, OTBA/IBI BCKPBIIIHBIX
HOPO, Ce/leBble MOTOKM, LITAMBI 060TaTUTENbHOM GabpyUKM 1 3aBOLOB MO OOOTAIeHNIO MBILIbAKA, XBO-
CTOXpaHWINILe U B 6YAyIeM IPOEKTUPYeMblit Kapbep [/Is1 pa3pabOTKU LIIeeTUTOBOI 3aIeX . ITa TePPUTO-
pus oxBaTbIBaeT Iromazns 329,2 ra (7,7% ot obiweit iowaay oeHnBaemoit reppuropnn). CepbesHoe BO3-
meiictBre Ha IITK 06ycoBneHo onoasHAMM, 06BanaMi, 3arpsisHEHEM IOBEPXHOCTHBIX BOJI IPOMCTOKaMI,
OTBa/lIaMI Kapbepa, AedopMaliyeil 3eMHOII IOBEPXHOCTU Hajl BLIPAOOTAHHBIM IPOCTPAHCTBOM, OIYCTBIHM-
BaHUEM 3eMefIb 1 3arps3HeHIeM CTOYHBIMIU BOJAMM 3aBOJOB II0 OOOTAlLleHUIO MbILIBIKA. DTOT YPOBEHb
BO3MIEIICTBIA PACIPOCTpaHsAeTCs Ha mwomans 128,1 ra (3,0% oT obuieit miomany Tepputropun). bombiuast
YacThb TEPPUTOPUM TIONAAbI0 3819,5 Ta M0 MPOBENEHHOI OlleHKe UCTIBIThIBAET OTHOCUTENBHO JIETKOE BO3-
mevictBue. Bubmmorp. 3 Hass. Ta6m. 2.

Kniouesvie cnosa: BonmbpaMoBOe MeCTOPOXK/eHNE, 9K30TeHHbIE Te0JIOTMYeCKIie IPOLeCChl, ITOUBBI, X1~
MUYECKOE 3arpsisHeHMe, T€0IKOIOTMYeCKas OlleHKa.
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GoltsinN.A, Sergeev S.A. Re-Os Molybdenite Isochron Age for Early Precambrian Porphyry
Deposits in Karelia // Vestnik Saint-Petersburg University. Series 7. 2013. Issue 2. P.3-20.
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Re-Os isochrone age for molybdenite from three Early Precambrian porphyry ore deposits in
Karelia (Fennoscandinavian shield) has been measured. We present age determinations for four samples of
molybdenite from impregnated ores in granites as well as from ores in quartz veins. Re-Os dating of two
molybdenite samples from the Lobash Mo-porphyry deposit, yields isochrone age values of 2722 48 and
2715188 Ma, whereas granite shows U-Pb age of 2715 + 13 Ma. Re-Os age of molybdenite from quartz vein
(Jalonvaara Au-Cu-Mo deposit) is 2760 +38 Ma, and U-Pb age of ore-bearing granites was found to be
2746 +9 Ma. Within the Alatu Au-porphyry deposit, molybdenite from quartz veins shows Re-Os isochrone
age of 1914 + 34 Ma, and U-PDb ages of ore-bearing gabbro-trondhjemite association range from 1884,8 + 3,3 to
1872 + 13 Ma. For all three ore deposits Re-Os molybdenite ages within analytical error limits are consistent
with U-Pb zircon crystallization ages of ore-bearing granites. This demonstrates high resistance of the Re-Os
isotope system in molybdenite to metamorphic processes and possibility to use it for dating the ore formation
in Early Precambrian, and at the same time, indicate the appearance of economic porphyry deposits as early
as in the Late Archaean epoch.

Keywords: Fennoscandinavian Shield, Archaean, Early Proterozoic, Re-Os, Isochron Age, Molybdenite,
Porphyry Deposits.

TokarevIV,Shvarts A.A,BorovitskayakE.Yu. Ecological problems of groundwater operation
on Karelian Isthmus // Vestnik Saint-Petersburg University. Series 7. 2013. Issue 2. P.21-31.
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Borovitskaya E.Yu. — 3aB. oThenoM sKcIuryaraiyu nopseMHbix Bop I'VIT «Bomokanan Cankr-Ilerep6ypra», Russian
Federation; e-mail: Borovitskaya_EY@vodokanal.spb.ru

Water intake on the Karelian Isthmus and in the northern part of Saint-Petersburg is extensively based
on groundwater, so the water quality is the main limited parameter. By major components (about 350 points
were included into consideration) groundwater generally satisfy the requirements for centralized service, if
salinity is less than 0.8 g/l. By microelements (~ 240 points) groundwater is usually good. Exceptions are Fe
and Mn whose abundance exceeds the regulative level in quaternary aquifers and somewhere in Vendian
complex (which is mostly protected against anthropogenic pollution). Water partly not fit to drink takes
about 25% and F, Ba, B are the limited components. Natural radioactivity (~ 150 points) is usually less than
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the response level, but sometimes activity of ?Ra exceeds the response level by 30 times, so the abundance of
radionuclides should be checked in each case.

Keywords: potable water intake chemical composition of groundwater, abundances of major compo-
nents and micrielements, and natural radioactivity of groundwater.

SemikolennykhE.S,Predovsky A.A. Ontogeny features and sequence of UG-2 chrome-spinel
formation within the Eastern sector of the Bushveld complex // Vestnik Saint-Petersburg University. Series
7.2013. Issue 2. P.32-47.

Semikolennykh E.S. — Post doctoral student, Saint-Petersburg State University, Russian Federation; e-mail: geny_shen@
mail.ru

Predovsky A. A. — Doctor of Geological and Mineralogcal Sciences, Professor, Russian Federation; e-mail:

The features and sequence of UG-2 chrome-spinels formation within the Eastern sector of the Bush-
veld complex are studied. The work involved investigation of primary characteristics distribution, definitions
of ore paragenesis formation, variability of the chromitite chemical composition and of UG-2 horizon ore
minerals. As a result, distinctive characteristics of UG-2 horizon structure, morphological and geochemical
features of chromitites, as well as mineral and related chemical compositions of PGM were revealed. The main
generations of chrome-spinels, as well as possible factors, which influenced their formation are described. The
probable inter-relations between UG-2 chrome-spinels and platinum are established. It became apparent that
there is potential for improving the established model of rock and ore formation in large endogenous systems,
with a predominating role of ultrabasic-basic magmatism. The research confirms necessity for identifying and
mapping long-living lineament zones as well as subordinated, regional and local fault structures. It is also nec-
essary to carry out detailed dating of stages of endogenous mineralization within the ore-bearing complexes,
particularly the stages of development of chrome-spinels consecutive generations within both UG-2 horizon
and Bushveld complex as a whole. Identification and dating of various episodes of deep, endogenous reactiva-
tion are very important, especially the latest fluid phases, including hydrothermal and metasomatic processes
and ore-formation. The results of such investigation could be used to guide not only further exploration of the
UG-2 horizon but also the search for platinum deposits in other, similar layered intrusions.

Keywords: Bushveld complex, Eastern sector of the Bushveld complex, layered intrusions, UG-2 chro-
mitite horizon, generations of chrome-spinels, platinum mineralization, PGM.

Podlipskii L. I. Geoecological assessment of surrounding areas of municipal solid waste landfill (Pitkyaranta,
the Republic of Karelia) // Vestnik Saint-Petersburg University. Series 7. 2013. Issue 2. P.48-56.
Podlipskii I. I. — Candidate of Geological and Mineralogcal Sciences, Saint-Petersburg State University, Russian Federation;
e-mail: primass@inbox.ru

In order to obtain comprehensive information about the impact of municipal solid waste landfills on the
environment, a scientific-methodological approach based on joint use of geochemical and biogeochemical
methods to determine pollutant concentration in environmental components together with bioindication and
biotesting methods was implemented According to the research results, the surrounding area of the landfill was
divided into zones, as well as geochemical barriers were revealed and biogeochemical anomalies were assessed.
One of the most important results is the methodology developed for revealing the most representative plant spe-
cies for bioindication purposes. It can be used to create standards for anthropogenic impact assessment.

Keywords: geoecology, biogeochemistry, heavy metals, municipal solid waste, domestic waste, bioindi-
cation, biogeochemical and geochemical anomalies.

SergeevYu N,KuleshV.P. Concept of cyclical development of civilization // Vestnik Saint-Petersburg
University. Series 7. 2013. Issue 2. P.57-70.
Sergeev Yu.N — Doctor of Geographics Sciences, Professor, Saint-Petersburg State University, Russian Federation; e-mail:
vpq@mail.ru
Kulesh V.P. — Candidate of Geographics Sciences, Associate Professor, Saint-Petersburg State University, Russian
Federation; e-mail: vpkulesh@gmail.com

Many populations of high-organized organisms developing according to the logistic law may «jump» over
upper asymptote. The asymptote corresponds to a maximum number of individuals that can be permanently
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supported by the environment. These populations may experience some quantity fluctuations before they get
the stationary state. This occurs only when the population living resources had been accumulated before it
started growing. It is such a situation that takes place with non-renewable natural resources required for the
development of civilization. According to the World Energy Conference Report (1980) extracted oil resources
are estimated at 1.5 E22 ], gas — 1.1 E22 J and coal — 21 E22 J. At the rate of consumption of oil in 1970 equal
to0 0.95 E20 J /a year, gas — 0.35 E20 J/ a year and coal — 0.6 E20 ] /a year their reserves would be enough for
158, 314 and 3500 years, respectively. If we assume that gas will replace oil as soon as oil resources have been
exhausted, all oil and gas resources will run off in 200 years, i.e. in 2170. Such estimation of resources is close
to the model «World-2» (according to it the existing oil and gas resources would be sufficient up to 2150). If we
assume that coal will replace oil and gas as soon as their reserves will dry up, and coal consumption will be at
the same level as it was in 1970, then all hydrocarbon fossil fuels will be done with in 1105 years, i.e. in 3074.
That means that the initial conditions taken for the equation of non-renewable natural resources in the global
model of «<World-2» was underestimated by 4 times. The initial stock increase of non-renewable resources in
the model «World-2 MathCad» (analog of the Jay Forrester’s global development model «World-2») has shown
that the fluctuations of population size, funds, the share of agricultural capital and environmental pollution
take place in a global system. The growth of resources by 150, 300 and 400% in comparison with the basic sce-
nario by J. Forrester over one thousand years’ time period, can be expected 2, 3 and 4 oscillations of population
size having amplitudes 2-5 milliard people. Non-renewable natural resources do not limit population growth.
It is limited by a lack of agricultural production as well as environmental pollution. Oscillation processes get
stationary state if population size is 1.3-1.5 milliard of people. This seems to be the maximal population size
that the environment can continuously support. This estimation is in line with 1% level of Man consuming
world primary production which guaranties Biosphere resistance according to the Biosphere concept of de-
velopment. The world economic crises and numerous local war conflicts under the conditions of monopolar
World have taken huge financial resources from the solutions of global human problems.Population of our
planet is growing. Under such circumstances only the «social optimists» can believe that all problems will be
solved themselves. Time needed for reformation of the World system seems to be lost. The first oscillation of
the population and the social-economic characteristics cannot be avoided. The second and the following oscil-
lations can be prevented by regulation of population according to the logistic model of population growth (the
Verhulst logistic function) after a demographic catastrophe.

Keywords: model, civilization, cyclical development, non-renewable resources, population, logistic
growth.

Pavlovsky A A, Menzhulin G.V. Modern changes of climate normals and support of St.
Petersburg sustainable development as the largest megapolis of Northern Europe civilization // Vestnik
Saint-Petersburg University. Series 7. 2013. Issue 2. P.71-78.
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Menzhulin G.V. — Doctor of Engineering Sciences, Professor, Saint-Petersburg State University, Russian Federation;
e-mail: menz2007@ya.ru

At the present stage of environment knowledge development special attention is given to the research
of anthropogenic climate change impact on various spheres of social activity and natural systems. One of
the basic objects of such research is urban areas. In the modern world the rate of urbanization is unprec-
edented: beginning from 1950 till 2012 the urban population has increased almost by five times. According
to the National Climatic Doctrine signed by the President of the Russian Federation, when working out
the programs of sustainable development, including the municipal level, it is necessary to insure the solu-
tion of such tasks as the development of legislation acts concerning the future development of territories
taking into consideration the consequences of climatic factor impact, realization of adapting measures to
expected climate changes, substantiation and installation of a responding system on dangerous weather
and climatic phenomena, energy conserving technologies and the other measures. This paper is focused on
large cities, and its authors being St. Petersburg inhabitants, have addressed to the analysis of some features
of general adaptation strategy of megacities to climate changes giving as an example of their study St.Pe-
tersburg, the largest city of northern Europe. In the paper the examples of the most vulnerable components
of St.-Petersburg infrastructure influenced by expected climate changes are presented. In developing global
warming amplified by local climatic features of large cities, it is possible to say that such most «vulnerable
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components» are meteorological and hydrological standards for a long time fixed in legal-standard and
technical standard certificates. Epidemic situations and human health, modern building designs, transport
infrastructure, industrial manufacture, green plantations, especially protected natural areas and objects as
well as historical-cultural memorials are exposed to more and more intensive impacts of climatic factors,
whose estimation accuracy depends on adequate representation of their modern and expected changes in
the appropriate normative documents. So, one of major hydrological standards in St. Petersburg, which in
many respects regulated St.Petersburg town-planning is maximum water level increase during the Neva
river flooding. Besides the other things, the importance of this problem is also discussed in this paper. In
the list of the possible consequences, which are extremely necessary for understanding global warming
in megalopolises, including St.-Petersburg, there is an issue of climate change influence on human health
which is analyzed using the data of extreme temperature anomaly of the hot 2010 summer. The examples,
discussed in this paper testify that the change of meteorological and hydrological norms when expecting cli-
mate changes can practically affect all components of megacities infrastructure and life. Already now these
changes became rather appreciable and undoubtedly should be included in norm-legal documents used for
planning and maintenance of sustainable urban system development.
Keywords: global warming, urbanization, climate changes impacts.
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In the northern part of the Kola Peninsula (near the village of Teriberka) in large above gaping faults
developed in Archean strata in between blocks of Archean rocks filling cracks, peat bogs are found. They are
the evidence of fault formation during the Holocene. With the formation of faults before Holocene they were
to be blocked by glacial material. But there was no ice formation in faults. They were washed away by rising
sea levels after glaciation long before dislocations considered. A significant rise in the Barents Sea level was
recorded by high position of boulders and gravels which arose on its shores at that time.

At the same time modern distinct dissected relief of the territory that looks like a mountain is astonish-
ing. The fact that sharp decrease of the relief is not filled with glacial deposits testifies of its appearance at the
post-glacial stage. The results obtained for seven samples of peat from major faults radiocarbon dates indicate
Holocene, but significantly different in age (6300+80BP to 1497 + 50 BP). Perhaps, peat agedifferences are
explained by different formation time of containing faults. Modern dissected relief of the Kola Peninsula
northern part appeared in Holocene time and, except for the beginning of the Holocene, when marine trans-
gression was being manifested which led to washing away of most glacial material.

Keywords: northern part of the Kola Peninsula, modern relief, formation of modern relief, absolute age
of peat, Holocene, glacial deposits.
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Harmonic constants for tidal sea level fluctuations in the Keret Bay of the Kandalaksha Gulf of the White
Sea are once again calculated. Here, at the inflow of Keret bay waters and those of the river with the same
name, on the island Sredny, the Marine Biological Station of St. Petersburg State University (MBS of SPbSU)
and educational units of biological faculty of the Kazan (Volga) federal university (KFU) and the Oceanol-
ogy department of SPbSU are located. In the Keret Bay and adjacent water areas intensive scientific work of
biological, ecological, hydrological and oceanographic directions is carried out. It is obvious that the tidal
phenomena make an essential contribution to all processes happening in the Keret Bay, and, therefore, for
carrying out any research and while organizing field works it is necessary to know main characteristics of tide
and have opportunity to predict tidal conditions on this or that interval of time. By monthly series of hourly in
situ supervision over the sea level with the help of the method of the least squares the amplitudes and phases
of 33 components of tide of which 2 — long-period harmonicas, 7 diurnal, 6 semidiurnal and 18 shallow wa-
ter harmonicas, were calculated. New harmonic constants obtained describe 97% of variance of the measured
sea level. They can be used for calculations of tides at any interval of time of the summer period of field works
with more exact predictions than before.
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The Norwegian Water Resources and Energy Directorate (NVE) has conducted yearly snow measurement
campaigns across Hardangervidda in southern Norway, one of Europe’s largest mountain plateaus, since
2008 using Ground Penetrating Radar (GPR) at the approximate time of annual snow maximum (mid-April)
to investigate snow conditions. The article provides a joint presentation of these GPR investigations carried
out in 2008, 2010 and 2011. It gives an introduction to the method and describes data collecting and post-
processing steps for the GPR in order to derive snow depth. Peculiarities of the instrument settings and of
the processing results including coordinates determining and processing of readings in the dead zone (snow
depth of 25 cm) are discussed. It is shown that high degree of automation does not eliminate the need for
participation of an expert but also requires their high qualification. Statistical characteristics of snow cover
are given. The presented results show the effectiveness of GPR method to cover large areas with horizontally
inhomogeneous occurrence of snow. Detailed description of snow cover thicknesses obtained by this method
will clarify the amount of water in the snow by taking into account changes in the density with the depth of
snow which greatly varies. But the accuracy of calculation of water according to the GPR in the area of one
kilometer in length does not increase compared to that which is achieved with the standard method of routing
snow survey. The reason for it is significant correlation of snow depth up to 100 m.
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International environmental and economic cooperation has recently obtained vital importance in Eu-
rope through the formation of EU integrated transboundary recreational space. North-Western Russia has
been improving dramatically its recreational nature management, increasing the number of its protected ar-
eas. One of the important developments is the use of border areas for creating new national parks and re-
serves. In 2012, the region had 10 national parks, 12 nature reserves and 10 federal reserves, covering about
5 million hectares. The creation of the protected natural areas system promoting biodiversity, natural and
cultural heritage in the region is under way. In 2012, a legal status of the «Ladoga Skerries», a new national
park, was achieved. The park is to become part and parcel of the «Green Belt of Fennoscandia», a cross-
border international nature reserve. The «Ladoga Skerries» National Park located in close proximity to the
metropolis of St. Petersburg has every reason to become the most popular recreational area in the Republic
of Karelia and the Leningrad region. Lake Ladoga, being the unique and largest lake in Europe, has strategic
importance for the water supply of St. Petersburg and other densely populated cities in the basin. The RAS
Institute of Limnology initiative to grant international status of a protected natural site to Lake Ladoga has
gained acknowledgment and support. All in all, there are good prospects for inclusion of protected areas of
the North-Western region of Russia into the transboundary recreational space in view of further recreational
development, international tourism and sustainable development of depressed areas.

Keywords: North-West region, recreational nature use, national parks, reserves, Lake Ladoga, sustain-
able development.
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Wavelet-based analysis of the Earth rotation speed (Ers) time series highlighted various periods in
speed oscillation induced by tidal forces. Auto- and cross-correlation analyses of many years Ers variation
and changes in some oceanographic and biotic processes have shown either direct or inverse relation between
the studied processes at certain phase shifts. There were found persistent cross-correlation links between the
Ers and the population dynamics of halibut (r=0,79). Herring abundance and the Ers have had a maximum
cross-correlation coeflicient r=0,65 at the 2-year shift relative to Ers. Fluctuation in the pollock abundance
is inversely proportional to variation of the Ers (r=-0,64) at the phase lag 3 years. A hypothesis is stated and
hydrodynamically interpreted with respect to possible mechanisms of processes variability due to fluctuations
of the Ers, associated with the action of Coriolis force which determines many dynamic and thermodynamic
processes in the ocean and atmosphere. We received an analytical solution of motion equations to describe
the balance between the inertial force and the Coriolis force, as a linear approximation. The solution shows
that increasing amplitude vibrations lose dynamic stability under certain circumstances and transform into
large-scale vortices, determining appropriate mass transport and properties. Inertial flow will contain the
same harmonics as the rotation of the Earth, and hence the transport (advection) of the properties will have
the same frequency of excitation as the rotation of the Earth.
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The article touches upon subjects of inter-connected development of urbanization processes and
transport infrastructure within an urban system of accommodation. A paramount role of transport
infrastructure in the structural transformation of an urban complex is determined. It is stated that the major
driving force of the processes occurring in an urban system is its population. Population characteristics
determine agglomeration structure. City management organization of such a that system should be of social
nature in the first place. Transport infrastructure creates favourable conditions for distribution of human
resources within the urban accommodation system. It is proposed to consider it as an element of spatial and
qualitative structure of urban agglomeration. On the ground of these structures the character of interaction
between transport and the main elements of an agglomeration is revealed. Division of transport infrastructure
into internal and external is substantiated; the first one provides comfortable, fast and safe interlinking
with all functional zones within the agglomeration core, the second one — interconnections with a region,
an urbanized district and foreign countries. Within the limits of the urban accommodation system it is
proposed to single out agglomeration transport infrastructure. It connects disintegrated elements, provides
a push-pull migration, promotes redistribution of agglomeration functional zones. In qualitative structure
transport takes a central position. It is an interlink between population and manufacture, performs daily
working push-pull migrations, becomes an inherent element of fast and efficient realization of organization
solutions. Spatial and qualitative structures of an urban agglomeration are illustrated by schemes described
in the article.
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Land relations in regions and townss are determining factors of economic growth. «The land» in a re-
gion can be considered as the totality of land plots organized by state rules providing effective development in
accordance with the territory development aims.

The plot cost shows to be the concentrated expression of all the factors of territory development and is
the indication of all-territory land efficiency. Totality of plots determines «social efficiency» of territory. Eco-
nomic effect on the town land is the most important factor because can be considered as the base of all other
«effects» — social, ecological, etc. Investment is the main way to raise land efficiency. Economic efficiency of
the territory is based on the factors due to increase income within the territory. Evaluation of these factors
must be the bottom of region authorities management of land use. Income of the territory is the total income
of all plots of the territory and is increased due to investments (investment is the cause of market value in-
creasing, and then — increasing rent and income of the territory). Thus the «efficiency» role of land resources
in town development is determined, including, by possibility of investment obtained.

Land policy applied must include rent subjects and be provided by investment. Land policy is based on
a few main factors of effective land use (which may lead to income of territory raising):

« Improvement of land ordering laws.

« Strict dividing of state and municipal possibilities in land use management.

« Real rent relations within the territory.

« Possibility of considerable land and real property investments.

On the whole management of territory and regional policy must include the subjects of real land in-
come.

Keywords: land resources, efficiency, income of territory, land policy.
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Complex assessment of geoecological consequences of Yao Gang wolfram field development (the south-
ern China) is made. On its basis division into districts of wolfram field and adjacent territory by the degree
of disturbance and pollution of natural territorial complexes is carried out. It is established that very serious
impact with very strong transformation of natural complexes have: sewage of a concentrating factory and
arsenic enrichment plants, dumps of overburden breeds, mud streams, industrial discharges of a concentrat-
ing factory and arsenic enrichment plants, a tailings dump and a projected pit for development of scheelite
deposit. This territory covers the area of 329,2 hectares (7,7% from the total area of the estimated territory).
Serious impact on natural territorial complexes is caused by landslides, collapses, river pollution by industrial
discharges, pit dumps, deformation of earth surface over the developed underground space, desertification of
lands and pollution by industrial discharges of plants on arsenic enrichment. This level of influence extends
on the area of 128,1 hectares (3,0% from the total area of the territory). The most part of the territory experi-
ences rather little influence. The area of this territory makes 3819,5 hectares.

Keywords: wolfram field, exogenous geological processes, soils, chemical pollution, geoecological as-
sessment.
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