2019

XX MDKHAPOOHA HAYKOBO-NPAKTUYHA IHTEPHET-KOH®EPEHLUIA

NPOBNEMH TA NEPCNEKTHBM POSBHTRY
CVUACHOY HAVKH B KPATHAX CBPONH TA A3II

31 xoBTHA 2019 p.

MepesicnaB-XMenbHULbKUNA






«[Mpobnemun Ta NepcrnekTnBM PO3BUTKY CyHacHOI HayKku B KpaiHax €sponu Ta Azii»

fup weuvt el gurdvswrst ¢ wy R
rer ¢V RIERZRE QlYd] ? 1 R S 67
cl jtojvw-mdgPez dzd Yy’ €d2 HjteyOodzd?2 §jHOGCEGE"
Fdz o jtemdlsjls ' d3j dz@ Jtdetste' W wlto Siots
HH * y @@t RQAED dz' L Oy W
cuf rrv o Awo AdEr we

fida j l4i35) dEA] 0 (o doi lsids g J ety 4
¢csd f wur gaf wr r v t wdysv e Bu we

[ovrt wof R

waf 'y dz0te s H dats - @ s QY thaias -G & dddls)] agjdeius
) wsBdzj B SO §jwmMfjCldod ©sLodlsCk MEkyC
o CwO &On |o&sfd kO 6L

31y s 92B1QzH .

11 Wi 1Rs 1ouvsfIrRm 1T 6A?

) jtej W inde dzd y i 204R



«[MNpobnemMun Ta NepcnekTUBU PO3BUTKY Cy4acHOI Hayku B kpaiHax €sponu Ta Asii»

fRURur vl [ Jat o1y LI P1RC R 1LOUSR UStORYL I
tfeorotevdprrdr J3ezrr vvravdr 16drrruRre
cljtejwidgPez dzdySd?2 comknOLMmlse jddzgr 2 §jHOEEE Y.

dgdzj ded Jtedcetstedw wltsottotsH &

BsdztsH j ) dzgOW BN j Mise j dzadzgOW tstcc OdzedL Oyd
C1L(10JReR[ OC Guvu[ARGARC [ JfJ frrrre

flskhjduj NSt dOkyds] seh jmsets dhlsstedyy
cs{fRrRuruv Rua[ [l O1RC RUVJIRR R &ttt (1"

fovrtrROS 3

MAS | Y HEZdzOte s H dzitf2tc CigAsiafyudgtdn ¢ -8 sdaizls jote dayld d
cltesBdzj i3 d HijtmfjClsder t©OLadlsdw Mot d3
9 MlstcOdZzOr [ oteesstfr d oéLd(d

31 sCIR0OIBEwW

gl JT1Rs 1ouvyr3m 161 ]vU

) jtej v v edz' dzdipelg 2



«[Mpobnemun Ta NepcrnekTnBM PO3BUTKY CyHacHOI HayKku B KpaiHax €sponu Ta Azii» 5

| Ols j t6'M@ fiz 3 dzOtec 5 H dzts -ff @@ HsCdtaypdsds - 5 digls jj o glafpags 8 dzj i3 SO f j et j
tELodlsSE MEQOhdess SO’ dZOR &8 Eslde e Hads i igan'v.fdos
mdsj dz' dzd y' QR 1508.0 1

[ Oljtod@uiz’'f j > HIZdOLEH sy tc QEOLdngEsh § s 2-C tsdfially jiotg gyl ts(B dzj ogr g
MyjClder ©OLodldw Mo ts] dij dedets? 2O U/ v i@ dzQIZO brupdss iy
JW

it
j o] v ipod§edz dzd y C9gEI 150 ;0 1

LI LR r qwt:

1l . 1s.sHgs,

H €S to 198 i yd T , dzffils sy j 1 ° 2 fydar) 2 vSute) datzd |

toj Clstste [ 111 ewd3jtey wigfdaQoefo@ § j H O ¢ ts & 'da| dzg 2'Mdf J3PRls ¢ B 's» StetsH d e .

1ol v3as trroesuvit:

l . lstsykzte,

HsClste dMiststedyj MSdr dOkS, 1§ towejlnfn s, to idjdr ) ls otafjlsC)lsde talzr 121 vy dz
Md3j dzr ded yS d2 cEtfmizHOteflse j dfelzi BMp B3l M ETcBedy vl o Sto

(rosArRf11¢cC
Jt.deEC . WL dg dalsy;
Jus € 3OHA . ff .

. RoAg @si C . f .
. lsz22 B O =i ,
.fddzf €. § nd A . dz. ;
. ll.tsBtetsoidfd.Cd . dz. ;

o = = ¢ —

dzj dedfelds digjldz* K te g Cts dzW | o dzy*
. Ji.sBtets9 dz' €

. lststo 8 gz

. 84. Uv0OBOYUBS

dzj dzr tstec C s3] Is j-B 6 dzlf glzts | trupd  :
. I sBtetso dzd €

1. stttsdr ,

.84, vOBOYUBE

e o<

e o<

of & H dzd B teWRd
S. li.sBtotsg dz' €
. [ . IsalCtsHOS

dtsMisOoa dlsj dzd MmBteded € O:
5. 1. 1 Btese dzd €
. [ . IBalCtsHOS



6 «[pobnemMun Ta NepcnekTUBM PO3BUTKY Cy4acHOI Hayku B kpaiHax €sponu 1a Asii»

g(sAwc: Jwl] [Lwyyrw L ousR

¢ &zdz® [ OL Ote!
([HifMO, vCELO

mot ¢svrtrRevRs G JfuwstJawlffuv [strfrm ywz [t1oruwufu

1 btsyStd Ltttk & kg BhsHfmlsizBoddPO ¢ty dk' ¢@¢Otchsis f yd
ftedf OHO' Hj Mmwlis! BOCISjt' Odz' degdm Cdz' sddz. wtff '  dz2 2O L BOCIS] e
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Enterobacteriaceae stq., My steskzls o tstct Batjllus sp.O ¢ Is@E'tes tts s tc ¢ Oalppylodadter wpis H Bs O
Pseudomonas aeruginosa [9].
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Ld&ZORsHWIs! fqw 20 ftse jtendz' OBt ©® MjtejHdd * dsykls! BRI
tciLdHj dglsdzd s i3 Stetststec Odz' L 3 @ L Odzj 4 Ols! ' H Isdfk "GC'ted dz
ftsojton dgjdd dsid dzOr M ¢ tcd OBt Lo bOWLESIS! MW L LOksLO®B] (fMoOod
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( 2O toc d $Staghylococcus spp. Streptococcus  spp. ) , GteOigdzj ¢ Ols d o dz' f Odzd y< d
Haemophilus spp. Neisseria spp. ) . tsHd GtedB "’ 9 § dz¢ Ca@iddsgpp., PAspgrgillislssPe dzd € ° €

0
Penicillium spp. ¢ dz' L dz' LOdsL d BJjLYJtj oo ditsc O duuf ' dvsdes ¢ ' fipts ¢ to J Usts ¢
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otesHY J dzs’ L ORdMmdesr MmMdMmlsj d@gss etsmf sHOw [ 6] .

AW HdZO®B SO &' 3 f(sttydddss k0 cshfsHOEY o R §tedss O
LHBSe '~ ' LORoBts 9 Odzdz’ , BME"  dz ¢ otdzO LOBJLYJ Yk BOtwH
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grsAwc: L1t dAawc vo LS 1w

Oleh Adamenko, Mykola Mosiuk, Mariana Kovbaniuk
(lvano-Frankivsk, Ukraine)

THE ROLE OF THE STARUNIA PALEONTOLOGICAL SITE WHERE PLEISTOCENE MAMMALS HAD BEEN
FOUND FOR THE WORLD ARCHAEOLOGY, QUATERNARY GEOLOGY, TOURISM, EARTHQUAKE
PREDICTION, HUMAN EVOLUTION, AND ANCIENT CIVILIZATIONS

The first research findings (1907) are connected with the remains of woolly rhinoceros, mammoth, horse,
roe deer and other Pleistocene mammals which had been found in the ozokerite mine at the depth of 12 m near
Starunia (Bohorodchany district, lvano-Frankivsk region). In 1914 the scientists from Lviv (Ukraine) and Krakow
(Poland) fully appreciated these discoveries and published a set of articles and a monograph.

In 1929 the members of the expedition of Skill Academy (Krakow, Poland) found the remains of three more
woolly rhinoceroses in the ozokerite mine at the depth of 17 m. Numerous bones of vertebrates (rodents),
remains of mussels, a lot of species of insects, beetles, parasitic worms, fleas, butterflies, spiders, snails,
vascular plants, mosses, seeds and branches of dwarf birch (Betula Nana), alder (Alnus glutinosa), and other
fossil of tundra flora were also discovered. Polish scientists organized detailed investigations of flora and fauna
around Starunia, their results were published in articles but the World War Il suspended this process.

It should be admitted that the investigations around Starunia intensified the comprehensive study of
stratigraphy, paleontology, paleogeography, geochronology and other aspects of the Quaternary Period. It is
worth mentioning that in 1932 there was established the International Geological Congress (the International
Union of Quaternary Study) by INQUA in Leningrad. The main methodological principals of this study dealt with
the investigations around Starunia.

During the period between the First and Second World Wars, as well as in the postwar years 1945-1969
ozokerite mining was continued around Starunia and Dzvinyach; the petroleum exploration was also carried out
but its deposits wasnét enough for oil exploitation.

In March, 1977 as a consequence of the earthquake in the Carpathian Mountains (Romania) the first and
still the only mud volcano eventuated at the Starunia ozokerite deposit. In the years 1977-1988 professors,
doctors of Geological and Mineralogical Science of IFNTUOG Nadia Bilous and Veniamin Kliarovskyi studied the
mud volcanism around Starunia. According to those investigations, the area of 60 hectares is registered as a
geological monument of countryi mpor t ance, is called AMiracle of Staruni
chairman.

At the same period such geologists as O. Adamenko, O. Stelmakh, H. Stelmakhovych, N. Shevchyk,
V. Kolenchenko and others collaborators of the Department of General Geology of IFNTUOG were involved. They
were joined by D. Drahant and others paleontologists of the Natural History Museum of the Academy of Science
of Ukraine (Lviv).

In 70-80 years of 20" century L. Matskevyi, an archeologist of the Institute of Ukrainian Studies after
I. Krypyakevych of Academy of Sciences of Ukraine, together with B. Vasylenko and I. Kochkyn, archeologists of
Ivano-Frankivsk V. Stefanyk Pedagogical Institute, carried out the investigation around Starunia. Accordingly,
several sites of ancient humans of the late Paleolithic, Mesolithic, and Neolithic were discovered. Those were the
sites of our ancestors Cro-Magnons (European early modern humans) who in physical attributes could be
compared to Homo sapiens.

It is worth mentioning that in 1914 professor M. Lomnitskyi wrote about a round hole in the skull of the
woolly rhinoceros, and a piece of wooden spear with a sharp end that had been found nearby.

Thus, Starunia is a unique phenomenon not only from the standpoint of paleontology and volcanism but
also of archeology.

In 1988-1989 IFNTUOG firstly organized research work of mad volcano in the Starunia area on the
financing of the Ministry of Education and Science of Ukraine under O. Adamenko direction. The research team
was consisted of O. Stelmakh, L. Mykhalska, |. Mykhailuk and others employees of the Department of General
Geology (since 1989 1 the Department of Theoretical Foundations of Geology).

The complex investigation (study of mud volcano dynamics, topographical survey 1: 10 000 (Department of
Engineering Geodesy, head of the department professor, doctor of Geological and Mineralogical Science i
L. Saidakovskyi, executor i Ph.D. associate professor R. Pylypiuk), radiometric survey (Department of
Geophysics, head of the department professor, doctor of Technical Sciences i B. Tarasov, executor i Ph.D.
associate professor i V. Stepanyuk)) was carried out around the Starunia mud volcano. Maximum radiation level
(60 eg5/thméd greater than maxi mum all owabl e concentr a:
gas is still burning

In the Starunia area, among minerals, it should be mention not only ozokerite and oil but also salt
sediments which have been exploited in Subcarpathian region since the 12" century and nowadays may be a
great source of treatment.

In 2007 the celebration of the 100" anniversary of paleontological discoveries aroused interest among
researchers in interdisciplinary studies of this geol c
Sh. Aleksandrovych (Krakow, Poland) was published. M. Kotarba,the pr esi dent of Polish s
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professor of AGH University of Sci ence -Hatnicta iMm.&¢c lamols g aqw
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.

I n 2005 the research results of b andUbkramiampgeabgidalistadies wer
(2004-2005) at Starunia i the area of Discoveries of WollyRhi nocer oseso by professor M.

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 AEcoEur opeandisamMmberoFut ur
articles.

In 2005 a joint scientific conference devoted to the 100" anniversary of paleontological discoveries was
held in Krakow (Poland), and in 2008 i 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 i 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 i 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 collecti on fil nt e rsudies 006-200M atr y
Starunia (Carpathian region, Ukraine) i the area of discoveries of Wolly Rh i n o c e (AonalessSocietatis
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
I nternational Ecol ogi c aPark Bfctherice Age €enfThe sfiStdamaunisa supp
position of IFNTUOG administration. The scientist of IFNTUOG made a Par koés Landscape A
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.
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