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professor of AGH University of Science and Technology (Polish Akademia Goérniczo-Hutnicza im. Stanistawa
Staszica), proposed to start joint investigations to O. Adamenko who had studied the Starunia area as an
endogeodynamic phenomenon since 1974.

In May and October, 2004 two Ukrainian-Polish expeditions were organized on the budget financing of the
Ministry of Education and Science of Poland. Unfortunately, the parallel project of IFNTUOG was not supported
by the Ministry of Education and Science of Ukraine.

In 2005 the research results of both expeditions were published in “Polish and Ukrainian geological studies
(2004-2005) at Starunia — the area of Discoveries of Wolly Rhinoceroses” by professor M. Kotarba.

The investigations enable the scientist to describe the history of Starunia researches, characterize the
collection of paleontological discoveries, archaeological data, represent history of petroleum exploration, portray
the geological location of the mammoth fauna, depict the role of saline deposits of Miocene in the formation of
subsoil structure, represent geomorphological and neotectonic situation, Holocene terraces of the Velyky
Lukavets River, sedimentary rocks, dendrochronology dating, and start geophysical and geochemical studies as
well as radiocarbon dating.

At the same time O. Adamenko published an idea to create the Park of the Ice Age at the Starunia area in
his fourth volume of the novel “EcoEurope is Our Future Home” (2007), in Polish journal, and in a number of
articles.

In 2005 a joint scientific conference devoted to the 100" anniversary of paleontological discoveries was
held in Krakow (Poland), and in 2008 — in Ivano-Frankivsk. The excursion to Starunia was organized where a lot
of scientific results of expeditions carried out in the years 2004 to 2005 were discussed and represented in
scientific journals and mass media content.

The next stage of interdisciplinary Starunia studies took place in 2006 — 2009, when well and core drillings
were organized with the aim of a detailed study of Quaternary deposits by professors M. Katarba and
O. Adamenko. Geological, geomorphological, geochemical and geophysical investigation were got on with carbon
isotope analysis in order to establish the nature of carbon. The purpose was to recognize the origin of carbon and
hydrogen — was it petroleum or the result of the decomposition of Quaternary organic remains of mammoth fauna
and tundra flora?

The research results were published in the scientific collection “Interdisciplinary studies (2006-2009) at
Starunia (Carpathian region, Ukraine) — the area of discoveries of Wolly Rhinoceroses” (Annales Societatis
Geologurum Poloniae, vol. 79, no. 3, Krakow, 2009: pp. 217-480). The main results are represented in 17 articles
which deal with geological environment, geomorphology, lithology, stratigraphy and paleogeography of the Upper
Pleistocene and Holocene deposits, palynology, paleobotany, radiocarbon dating, description of plant and
mussels remains, chronostratigraphy and environmental changes during the late Pleistocene and Holocene as
well as with different methods such as electric probe, gravision and microgravity, geochemical analysis of gases,
carbon isotope analysis, microbiological characteristics of Quaternary deposits and bitumen.

The importance of the investigation deals with the recognition of the most favorable area where
potential exists for future discoveries of extinct Pleistocene mammals and the Cro-Magnons remains
(European early modern humans). The deposits were explored by core-drilling drilled in 2007-2008 where
the thickness of Pleistocene muds exceeds 2m and where salt and bitumens are best preserved. Thus,
the future discoveries of woolly rhinoceroses and mammoth should be continued by drilling and
quarrying.

Detailed investigations of Ukrainian and Polish scientists prove unique features of the Starunia area on a
global scale and require the preservation and further study of paleontological remains and of the only Carpathian
mud volcano. Future investigations may be conducted only by establishing Starunia geodynamic grounds and
International Ecological Tourist Centre “Starunia: Park of the Ice Age”. This idea is supported by the active
position of IFNTUOG administration. The scientist of IFNTUOG made a Park’s Landscape Architecture Project
which is displayed in the Geological Museum of the University. The authors hope that there will be investors who
will help to save such uniqgue phenomenon as the Starunia area for the future generation.

OneHa BapcykoBa, OneHa BiHHuLUbKa
(Ompeca, YkpaiHa)

BMJMB 3MIH KNIMATY HA ArPOKIIMATU4YHI YMOBU BUPOLLLYBAHHA APOIro AYMEHIO
B OHINPONETPOBCDLKIN OBJIACTI

KnimaT cyTTeBO BNnuBae Ha hOpMyBaHHS BpOXalo CiNbCbKOrocnoaapcbkux KynbTyp. BiH 3Ha4yHOO Mipoto
BM3Ha4Ya€e cepeHin piBeHb BPOXANHOCTI, T MKPIYHY MIHMMBICTb | MPOCTOPOBY CTPYKTYPY.

LlopiuHo yepes rnobanbHe NOTENniHHA Y CBiTi BTpAYaeTbCa NoHag 1 MIH. CinbCbKOrocnogapChkux yriapb.
3okpema, YkpaiHa 3a 40 pokiB BTpatutb 12-14 % Taknx 3emenb. 3a Ton e yac €Bpocoto3 - mamke 30 % OpHMX
nnow,. Buxogsaum 3 umx OABOX KpUTepiiB, ekcnepTn YKpaiHCbKOI arpapHoi koHdeaepauii 3pobunu BUCHOBOK, O
YkpaiHa B 2050 poui 0yae 3abesneuyBaty eKCriopT HE MeHL sk 45 MNH T 3epHa, WO CTaHOBUTMME NMPUONN3HO
15 % cBiTOBOro ekcrnopTty. Tomy npoGrema OuiHKM BNAUBY OYiKyBaHMX 3MiH KniMaTy Ha arpokniMaTU4Hi yMOBM
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BMPOLLYBaHHSA, MNPOAYKTMBHICTE Ta BanoBi 300pu 3epHa [rOSIOBHOI 3€pHOBOI KymnbTypu YKpaiHM € fOyxe
aKTyanbHOH.

EdekTmBHE ynpaBniHHS CinbCbKOrocnogapcbknm BUPOOHMLTBOM HEMOXNuBe 6e3 aHanidy Xoay YMHHMKIB,
BiJ SKMX 3aneXuTb WNOro AisiNbHICTb. Y CiNbCbKOrocnogapcbKoMy BUPOOHMUTBI HaWbinbll BNIMBOBMMU Ha
PO3BMTOK Ta ypoxaw KynbTyp € MeTeoponoriyHi ymosu. BoHu B GinbLuin Mipi 06yMOBMOTbL NPOAYKTUBHICTbL YCiX
CiNbCbKOrocnoAapCbKMX KynbTyp, Y TOMY YMCAi | 3epHOBMX.

3epHOBI KynbTypu — HaNBaXXNuBilLa rpyna CinbCbKOrocrnoAapCbkUX POCAWH, SiKi Aal0Tb 3€pHO — OCHOBHUM
NPOAYKT XapyyBaHHA NOAVHU, CUPOBUHY AN 6araTboX ranyser NPOMUCIIOBOCTI Ta KOPM CiflbCbKOrocnogapCbkum
TBapuMHaM. YPOXalrHiCTb X 3aneXuTb Big TEXHONOTIT BUPOLLYBaHHS, KnimMaTy, COpTiB Ta 6araTbox iHLLMX PaKTopIB.

Apuii a4MiHb BUPOLLYIOTL B YKpaiHi K MPogoBONbYy, KOPMOBY Ta TEXHIYHY KynbTypy. MpoTe 3a o6carom
BUKOPUCTAHHSA MOro NpoAYKLUiT B HApOAHOMY rocrnogapcTBi BiH €, Hacamnepea, OAHIE 3 LiHHUX 3epHOdYPaXKHUX
KynbTyp, 4YacTka skoi B GanaHCi KOHUEHTPOBaHMX KOPMIB € 3Ha4HOW. AYMiHb € BaXKSIMBOK MPOAOBOSBLYOHD
KynbTypoto. 3epHO SSUMEHI0 TaKoX BMKOPMCTOBYIOTb ANs BUPOOHMUTBa nuea [1, 2].

Hamu ctaBunock 3aBAaHHA OOCMIAMTU SK BNAUBAE 3MiHA KiMaTy Ha arpokniMaTvyHi YMOBU BMPOLLYYBaHHS
Ta ypoXanHIiCTb sIporo S4YMeH0 Ha TepuTopii [JHinponeTpoBCbKoi 0bnacTi. Ak TeopeTuyHa OCHOBA 41151 BUKOHaHHS
po3paxyHKiB Ta MOpiBHAHHA pes3ynbtatiB  6ynu BukopuctaHa po3pobneHa A.M. [MoneoBum Mopens
arpoeKkornoriYyHNX BPOXaiB CiNbCbKOrOCMNOAAPCHKUX KYMbTYp.

OpHak 6e3 3anydeHHs noBHOI iH(opMaLil NPO YMOBM HaBKONWLLHBOTO CepeaoBumLa i, B nepLly 4epry, Big
TEenno- Ta BOMOro3abe3neyeHoCTi KyNbTYpHUX POCIUH HEMOXIMBO [AaTU KOHKPETHUX peKkoMeHaauii Lwo[o
pauioHanbHOrO BWKOPWUCTAHHA arpokniMaTUYHUX PEcypeCiB Yy TOMY YK iHLWOMY PEriOHi 3 METOK OTPUMaHHS
cTabinbHMX ypoXaiB BMCOKOI SKOCTi. Y LbOMY 3B'A3Ky 3aCnyroByloTb Ha yBary nigxoau WOAO KifbKICHOI OLiHKK
BMIIMBY arpokmniMaTuyHMX YMOB Ha NPOAYKTUBHICTb CiNbCbKOrOCNOA4APCHKUX KYNbTyp.

Ha nigctaBi BMKOHaHUX po3paxyHkiB Hamu Oyna 3pobrneHa oOujHKa y3aranbHEeHUX XapaKTepUCTUKM
arpokniMaTMyHMX yMOB BMPOLLYBAHHA Ta NPOLYKTUBHOCTI Sporo ssumMeHto 3a nepiog 1990 - 2010 pp., 3a nepiog
2011-2030 pp. Ta 3a nepiog 2031-2050 pp. (Tabn. 1).

CTyniHb CNpUATAMBOCTI METEOPOSOriYHUX YMOB OOpPOBITKY ApOro S4YMEHI XapakTepu3ye CniBBiAHOLLIEHHS
MMY i Y. CnpuatnusicTb I'pyHTOBUX yMOB Bigobpaxae ctasneHHs OMB i MMB. CtyniHb CnpusTnvBoCTi
knimatnyHmx ymoB (CBY) siporo sumeHto 3a nepiof Beretauii 3a nepiog 1990-2010 pp. ctaHosuTb 0,737 BigH.oA.,
3a cueHapHi nepiogm 2011-2030 pp. Ta 2031-2050 pp. — 0,708 BigH.04.

Tabnuusa 1 — Y3aranbHeHi xapakTepUCTUKM arpokniMaTU4HUX YMOB BUPOLLYBaAHHS | MPOOYKTUBHOCTI SSpOro
A4ymMeHto y [HinponeTpoBchbkin obnacTi

KnimaTnyHi nepiogn

Ne BaranbHi Noka3HvKK 3a nepiog BeretTauii 1990-2010 2011-2030 2031-2050
1 OujiHKa cTyneHsi cnpuUATAMBOCTI KNiMaTUYHUX 0,737 0,708 0,708

ymoB, BigH.og. (CBY)
2 OujiHka piBHA BUKOPUCTOBYBaHHS

arpokniMaTnYHMX pecypcis, BigH. 04.(Co) 0,620 0,620 0,620
3 OuiHka piBHS peani3auii arpoekonoriyHoro

noteHuiany, BigH. oa. (Cq) 0,230 0,263 0,282
4 OujiHKa piBHSA rocnogapcbKoro BUKOPUCTOBYBaHHS

METEOPOIIONiYHMX i 'PYHTOBMX YMOB, BifH. 0A.(Ca) 0,312 0,372 0,398
5 ny, rim* 2290 2498 2335
6 MMY, r/im” 1688 1769 1652
7 OMY, r/im” 1047 1067 1024
8 1Y 3epHa, u/ra 47,7 50,0 46,7

CnieBigHoweHHs YB i MMY pae MOXNMBICTb OLHUTM edEeKTUBHICTb BUKOPUCTAHHS arpokniMaTu4HmX
pecypciB (Cy). B obmaBa knimatuyHi nepiogn He 3MIHUTBCA OLUjiHKA PIBHS BWKOPUCTAHHS arpokniMaTuyHMX
pecypciB sporo sumeHto i cknagatume 0,620 BigH.oa,.

BigHoweHHsa YB go MY xapakrepusye piBeHb peanisadii arpoekonoriyHoro noteHuiany (Cq) Aporo s4mMeHto.
Onmcytoum ouiHKy piBHA peanisadii arpoekonoridyHoro noteHuiany (Cy4) ons aporo suMeH, Mym 6adummo, Lo
Hanbinbw Bucokun piseHb Cy4>0,282 BigH. 04. y ApYromy CLeHapHOMY nepiofi. Y nepLliomy cLueHapHoMy nepiogi
piBeHb Cq4 3HWXYETbCA A0 0,263 BigH.oa.

Mpn peanbHUX r'pyHTOBUX yMoOBax cniBBigHOWeEHHA YB Ta [OMB MoOxHa po3rnggatm sK MnoKasHUK
OOCKoHanoi arpotexHonorii. MNepexogsaynM 0O onucy OUiHKM KynbTypu 3emnepobcTtBa (C,) oNsa siporo S4YMeHio,
BMOHO, WO Yy OpYroMy cLeHapHoMy nepiodi Hambinbwwuii piseHb C, cknagatume 0,398 BigH.oa. 3HWMXKyeTbCS
piBeHb C, (0,372 BigH.o0A4.) y nepiomy cueHapHoMy nepiogi. B 6asosuit nepiog C, ctaHoBmna 0,312 BigH.oa.

3HayeHHs1 NPUPOCTIB MOTEHLIMHOIO BpoXato poro sumMeHto 3a nepiog 1990-2010 pp. ctaHoBuTb 2290 r/m?,
3a nepiog 2011-2030 pp. — 2498 r/M® Ta 3a nepiog 2031-2050 pp. ctaHoBUTL 2335 r/m°.

Ak BugHo 3 Tabn. 1, posnoain npupoctie MMB no Teputopii BiapisHsaeTbes Big posnoginy MY i Hanbinbwe
3HaueHHs ioro (1769 /M%) crocTepiraeTbCsl B NEPLUOMY CLEEHAPHOMY Mepiofi, 3MeHLLylounch 40 1688 r/m® y
6a303m7|2r|epio,q. HanmeHwe 3HayeHHsa npupocty MMB cnocTtepiraeteca B nepiog 2031 — 2050pp. i cTaHOBUTUME
1652 r/m”.
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Mepexoasuun go onucy npupoctie [IMB sporo sumeHto B [HINponeTpoBChKii 00nacTi MOXHa Big3Ha4UTH,
Wwo Hanbinbwe 3HadeHHsa [OMB cnocTepiraetbca B MNepLIOMY CLeHapHoMy nepiodi. 3HadeHHs [OBY Tyt
cknapgatume 1067 /M. Huxye 3HAYEHHS I'IE)VIpOCTy IOMB cnocTtepiraetbca y gpyromy cueHapHomy nepiogi i
craHoBuTMME 1024 /M2, Lo MeHLWwe Ha 23 r/m” Big 6a3oBoro nepioay.

Onucytoum posnogin BupobHMUMX BpoxaiB B [JHINpoOnNeTpoBChbKi 06nacTi MOXHa Big3HaA4MTK, LLO BpoOXai
XapakTepusyeTbCs MEHLLMM po3mMaiTTam. Hanbinbll BUCOKMI BUPOOHMYMI BpPOXaW CNOCTEPIraeTbCs B NepLuvmn
cueHapHun nepiog i cknagatume 50,0 u/ra.

MoxHa 3pobuTK Takui BUCHOBOK, LLIO Ha MiACTaBi BUKOHAHMX PO3PaxyHKIB OLHKM arpoKmniMaTMyHUX ymMOB
BMPOLLYBaHHS Ta NPOAYKTUBHOCTI AAPOro S]MMEHI0 BNPOAOoBXK BereTauii MM 6a4nmo, Lo HanCnpuUATAMBILLi YMOBY,
AN OTpMMaHHSA BUCOKMX BpOXaiB cknagatTbea B nepiog 2011-2030 pp.

Nitepatypa:
1. PocnuHHuyTteo: lMigpyynuk /O.1. 3iHyeHko, B.H. CanarteHko, M.A. binoHoxko; 3a pen. O.l. 3iHyeHka. — K.:
ArpapHa ocsita, 2001.- 591c.: in.
2. OuiHka BMnMBY KniMaTU4HMX 3MiH Ha ranysi ekoHoMikn YkpaiHu: MoHorpadis /mig pea. C.M. CTenaHeHko,
A.M. Nonbogoro, €.11. WkoneHoro. — Ogeca: Ekonoria, 2011. — 696 c.

BikTopis Bonuk
(MonTaea, YkpaiHa)

3HAYEHHSA rNaPOreoxXiMmivyHOro MetTofy nPu NPOrHO3yBAHHI NMOLLYKIB BYTTIEBOAHIB

Ponb Boan B po3BUTKY NfiaHETM Mae Bennke 3HadeHHs. e B.l. BepHagcbkuin BBaxkaB Bogy BCHOOUCYLLNM
reonoriyHMM hakTopoMm, CTBEPAXKYHUM, WO B 3EMHIN Kopi ii ponb Oyna He3amMiHHOM, Ha NPOTA3i Maxe BCbOro,
reosioriyHoro 4vacy. BoHa npunmae y4acTb B  OKMCMOBarbHO-BIAHOBMIOBANbHUX npouecax rigponiay,
BUNYroByBaHHi, audepeHuialii i TpaHCNOPTYBaHHI Pi3HOMaHITHUX PEYOBUH Ta Mae 3HaA4YHWK BNAMB Ha Knimar,
6e3nocepedHiM YMHOM BMNNBAE HA CTPYKTYPY 30BHILLHLOI OBONMOHKN 3€MHOT KOPW.

He moxHa 3anuwnty nosa yBarok gymKy 6araTbox HayKOBLiB, LLO 3apOAMIIOCh XUTTA Ha nnaHeTi 3emns
came y BOOHOMY CepeoBULL.

YTBOpeHHA rigpocepn Ha 3emni, 3a nornagom akag. H.M. CtpaxoBa, po3noyanocb Ha caMill paHHin
OKpEeMi BiHOCHO CTiliKi NraTpopMOBI i reocMHKNiHaNbHi 00NacTi Ta YyTBOPMIIUCA OKeaHiYHi 3anafauHu i iHWi BogHi
GaceiHu, WO € MicuaMM akyMynsuii TepureHHoOro marepiany Ta HaKOMWYEHHS NPOAYKTIB  OpraHivyHoi
XKUTTEQIANBHOCTI | XIMIYHUX NpoueciB, WO 3yMOBUIO YTBOPEHHA BEMMKMUX TOBLL, OCaZloBUX NOPIiA Ta PisHOMaHITHUX
KOPUCHWUX KOManuH Takux §K: pyau 4YopHUX MeTanis, GokcuTiB, docdopuTiB, conen, kayctobionitiB (roptoui
KOPWUCHI KonanuHu) Ta 6arato iHwmx [1, c. 23].

Boaa, BunyroByoum i posumHsitoun, Gepe ydacTb B Mmpouecax XiMiYHOrO BUBITPIOBAHHA, € OCHOBHOM
npu4mHoto BaraTbox isnko-reorpadiyHux Ta iHXEHEepHO-reonoriYHnMX MpPoLECiB i SABULL, BOHA BUKOHYE BEMMUKY
poboTy, 3MiHIOKYM MOBEPXHIO HAaLWOoi NnaHeTu. “BosHiua npupoamn”- Tak Hassas BoAy JleoHapao Aa Binui.

TakoxX y >XUTTi MNIOAVMHKW, BaXnMBY pOMfb BifirpaldTb nig3emHi Boau. 3 AaBHiX 4YaciB nig3emHi Boau
BVKOPUCTOBYIOTBCS TIOAMHOK | € HamBaXnuBilWMM aKkTopoM Ans  3abes3nedeHHs >KUTTELIANbHOCTI, B
BGanbHeonoriYHNX Linax, TepmanbHi BOAW BUKOPUCTOBYIOTBCSA MpY 0BirpiBi NpUMIlLlEeHb, a TaKoX € «pyaoto» Ans
NeBHUX KOPUCHMX KonanuH. 3 Boau noacTeo Buaobysae Na, F, J, Be, Towo.

Mig3emMHi BOAW € NOCTIMHUM CYNYTHUKOM HadTu i rady y 3eMHii kopi. Mirpauis ByrnesoaHeBux ¢nioigis y
ripCbKMX nopogax 4acTo CYNpPOBOAXKYETLCS LUMUPKYNALIE Nig3eMHUX BOA: TEPMO-TriapoANHaMIYHNX, eNo3iINHNX Ta
iHbINbTpaUinHUX BoAoHamnipHMx cuctemM. Lli Boau XapaKTepusylTbCA 3HAYHWUMW  Hanopamu, BUCOKOH
MiHepanizauieto (go 320 r/n), nyxHicTio (pH 7,5-8,5) Ta nepeBaxaHHAM Y iX cknafi Xnop-ioHiB, HaTPin-ioHIB Npu
Mawxe NOBHIM BiACYTHOCTI CynbaT-ioHiB. Bci BOHM oTpumanu Ha3By «HaddTOBUX BOAY.

Brneplwe HadToBi BOAM onucae kaHaackkunm reonor T. laHT [2, ¢. 57]. IxHs yHiKanbHiCTb 3aBxau
npueepTana yeary 6aratbox gocnigHukiB. TOMy 3apas iCHye Uina HaykoBa ranysb, WO Mae Ha3By HadpTorasosa
(abo mpomwucnosa) rigporeonoris, OCHOBM SIKOi 3aknageHo B poboTtax pocivcebkunx (A. Abpamosuy, B. CyniH,
H. IrmatoBuuy, A. Kapue, M. AnbtoBckui, B. LWBeub, A. HikaHopoB Ta iH.), amepukaHcbkmx (. Tanmep,
k. Popxkepc, O. Kpaydopa, A. NaBepceH, [bx. YanT Ta iH.), ykpaiHCbkux (A. PomaHiok, €. [MaBpuneHko,
B. Konogin, O. WTtorpuH, J1. N'yuano, A. BabuHeup, O. IlykiH, J1. Wean, O. 3actexko, B. Cyapko, A. Tepaosigos,
B. TepelueHko Ta iH.) gocnigHWKiB i BYeHUX i3 iHWKX kpaiH. Ocobnuee Micue cepen Uux npaub 3apas 3aimaroTb
poboTK BigOMOro ykpaiHcbkoro reomnora akagemika HAH Ykpainu O. JlykiHa, skuii BNeBHEHO AOBOAUTL EOHICTD i
B32a€EMO3B’A30K [iApOreonoriyHoro, reognHamiyHoro, niTOMOrYHOro, CTPYKTYPHOro, reoxiMiYHOro Ta iHWKuX
hakTopiB HahTOra3oCKynyeHHsi B 3eMHNX Haapax [4, c. 215].

Mig3emHi Boau, TX MOXOKEHHS, (POPMYBAHHA, YMOBU PO3MNOBCIOXKEHHS, 3aKOHU PYXYy, pPeXum i 3anacw,
i3nyHi BNacTMBOCTI, XiMIYHMI | ra3oBuUin CKnag, B3aeMO3B'I30K 3 aTMOCHEPHUMM | MOBEPXHEBMMM BOAAMM,
BMBYAE HayKa rigporeornorisi, TakoXX BOHa 3aUMaETbCH BUBYEHHSAM NUTAHb NPaKTUYHOIO 3aCTOCYBaHHSA NiA3eMHUX
BOA ANS BOOOMNOCTaYaHHS i 3pOLUEHHS, pOo3p0o0Kolo 3axoniB no 00poTbbi 3 HEraTMBHMM BMNIMBOM MiA3EMHUX BOA
npv OyQiBHUUTBI | eKcnnyaTauii pisHOMaHITHUX cnopya.
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