UDC 551.4 + 477.86

Oleh M. Adamenko?, D. S., Professor of Ecology Institute of Natural Sciences and Tourism,
Department of Ecology
ORCID ID 0000-0003-0821-3011 e-mail: katolrad22@gmail.com

Macej Kotarba?, Professor, dr. hab. inz., Faculty of geology, geophysics and environmental
protection

Kateryna O. Radlowska?, PhD, Associate Professor of Ecology
ORCID ID 0000-0003-2640-4735 e-mail: katolrad22@gmail.com

Mykola I. Mosiuk?, PhD, Associate Professor
ORCID ID 0000-0002-9828-7331 e-mail: mosiuk@ukr.net

Valery G. Omelchenko?, PhD, Director of the Institute of Natural Sciences and Tourism

Slawomir Bebenek?, dr. inz., Faculty of geology, geophysics and environmental protection
e-mail: shebenek@agh.edu.pl

Volodymyr R. Khomyn?, D. S., Professor, Head of the Department of Engineering Geology
and Hydrogeology

Jacek Matyszkiewicz?, Professor, dr. hab. inz., Faculty of geology, geophysics and
environmental protection
e-mail: jamat@agh.edu.pl

! lvano-Frankivsk National Technical University of Oil and Gas, lvano-Frankivsk, Ukraine
2 AGH University of science and technology, Krakow, Poland

STARUNYA: FROM GEOLOGICAL MONUMENT
TO NATURE UNESCO GEOPARK

Summary. One of the natural wonders of Prykarpatya is the village Starunia — with
embalmed in ozokerite and well-preserved carcasses of mammoths and hairy rhinos
and an active mud volcano, will undoubtedly delight us with new exploratory
discoveries in the field of geology, paleontology and archeology. It is possible that
here, together with large fossil mammals of the Ice Age, the remains of hunters on
them — our ancestors Cro-Magnons — could be preserved. This discovery would
have, without the slightest exaggeration, an international dimension. Therefore, it
is necessary to continue the comprehensive study of Starunia, to promote it among
environmentalists, scientists, students and schoolchildren. All this develops a love
for native nature, encourages the preservation of its unique objects and historical
and cultural heritage.

The preparation of "Starunia” for the UNESCO World Geoparks Network by
specialists of the lvano-Frankivsk National Technical University of Oil and Gas
(IFNTUNG) in accordance with UNESCO requirements is highlighted by UNESCO
Geoparks Program.

According to these requirements to give the geological monument of nature
"Starunia" the status of "geopark™ it is necessary to study and give a standard
description of all components of the environment: geological environment and
endogeodynamic  processes, relief  (geomorphosphere) and  dangerous

O.M. Adamenko, M. Kotarba, K.O. Radlowska, M.l. Mosiuk, V.G. Omelchenko,
S. Bebenek, V.R. Khomyn, J. Matyszkiewicz, 2021
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exogeodynamic processes, hydro- and atmosphere, soil and plants cover, social
environment, technosphere and their anthropogenic changes; assess the current
environmental situation and develop environmental protection measures. This is not
yet the case.

In order to further study "Starunia" in IFNTUNG developed Regional
Comprehensive Program for 20222023 "Starunia: from a natural monument to the
geopark of the Ice Age", which was transferred to the Ivano-Frankivsk Regional
State Administration and the Regional Council.

Thus, the world-famous geological natural monument of national importance
"Starunia" deserves a separate national program and shorter deadlines for its
implementation, which would allow including "Starunia" in the world network of
UNESCO geoparks.

Keywords: Program; geological monument; geopark; endogeodynamic processes;
fauna

DOI: https://doi.org/10.32347/2411-4049.2021.3.44-50
From the history of research

The first finds of mummified carcasses of a hairy rhinoceros, mammoth remains of
a horse, roe deer and other animals of the Pleistocene so-called mammoth fauna were
made at a depth of 12.6 m when digging a mine (mine) for ozokerite production near
the village. The elders of the Bohorodchany district of the lvano-Frankivsk region in
1907. Scientists from Krakow and Lviv appreciated these unique discoveries and
published a number of articles and a monograph in 1914 [10].

In 1929 expedition of the Academy of Skills from Krakow while digging a mine
at a depth of 17 m found the remains of 3 more hairy rhinos. Numerous bones of
small vertebrates (rodents), shell remains, numerous species of insects, beetles,
parasitic worms, butterflies, spiders, snails, vascular plants, seeds and branches of
dwarf birch, alder and other tundra flora were also collected. Polish scientists
organized a comprehensive study of fauna and flora, some of their results were
published in articles, but World War 11 suspended this process [11].

In the period between the First and Second World Wars, as well as in the postwar
years 1945-1969, ozokerite deposits (Starunske and Dzvinyachske) were explored
in Starunia and neighbouring areas, which continued to be developed. Intensive oil
exploration was also carried out, but its deposits, including in the dome of the
Starunia fold, were used for industrial exploitation [4, 6, 7, 12].

In March 1977 after the earthquake, the first and mud volcano appeared in the
ozokerite deposit, which added a new "sound" to the Starunia paleontological site.
Professors of the Ivano-Frankivsk Institute of Oil and Gas, doctors of geological and
mineralogical sciences Nadiya Bilous and Veniamin Klyarovsky studied the
manifestations of mud volcanism in Starunia during 1977-1988. They "achieved"
the registration of this area of 60 hectares as a geological natural monument of
national importance [5].

During the same period, geologists O.M. Adamenko, O.R. Stelmakh,
G.D. Stelmakhovych, N.M. Shevchuk, V.V. Kolenchenko and other employees of
the Department of General Geology of IFNTUNG were involved in the study of
Starunia [1-3]. They were joined by paleontologists of the Natural History Museum
of the Academy of Sciences of Ukraine (Lviv) D.M. Dragant and others.

In the 70-80 years of the XX century archaeologist of the Institute of Ukrainian
Studies named after I. Krepyakevych of the Academy of Sciences of Ukraine
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L.G. Matskevy together with archaeologists of the Ivano-Frankivsk Pedagogical
Institute named after V. Stefanyk B.A. Vasylenko and I.T. Kochkin conducted
excavations around Starunia. Several dozen sites of ancient man of the Late
Paleolithic, Mesolithic and Neolithic epochs have been discovered [8-13].

It is worth mentioning that back in 1914 Professor M. Lomnitsky wrote about a
hairy rhinoceros, and a fragment of a wooden spear with a pointed end was found
nearby: The original hunters of these animals were the Cro-Magnons, who caught
and drove their prey into the ozokerite trap of the salt lake.

In 1988-1989, the lvano-Frankivsk Institute of Oil and Gas for the first time
officially organized state budget research at the expense of funding from the Ministry
of Education and Science of Ukraine on the Starunia mud volcano under the leadership
of O.M. Adamenko. The direct executors of the topic were O.R. Stelmakh,
L.M. Mykhalska, I.R. Mykhailyuk and other employees of the Department of General
Geology (since 1989 — the theoretical foundations of geology).

The approaching date of the 100th anniversary (2007) of paleontological finds in
Starunia led to the intensification of interdisciplinary research of this geological
monument [2]. The monograph of the Krakow professor Stefan Alexandrovich
"Starunia" was published [9], and the President of the Polish Society "Geosphere"
the professor of the Krakow Mining and Metallurgical Academy named after
S. Stashitsa Maciej Kotarba suggested to Professor Oleg Adamenko, who from 1974
to the present continued to study Starunia as an endogeodynamic landfill, to start
joint research of all processes at this landfill.

In 2004, two Ukrainian-Polish expeditions were organized — the first in May and
the second in October at the expense of budget funding from the Ministry of
Education and Science of Poland.

The results of research of both expeditions were published in 2005 in the book
"Polish and Ukrainian geological studies (2004—2005) at Starunia — the area of
Discoveries of Wolly Rhinoceroses" edited by prof. M. Kotarba [12, 14].

In 2005 a scientific conference was held in Krakow, and in 2008 in Ivano-
Frankivsk. They were dedicated to the 100th anniversary of paleontological finds
with excursions to Starunia, with a broad discussion of the scientific results of the
20042005 expeditions and coverage in several collections of materials and media.

The next stage of Starunia's interdisciplinary research took place in 2006—-2009,
when under the leadership of Professors M. Kotarba and O. Adamenko it was
possible to organize drilling of several dozen wells with 100 percent core yield for
detailed study of Quaternary sediments. Geological-geomorphological,
geochemical, geophysical researches also continued [2].

The results of these studies are published in the scientific collection
"Interdisciplinary studies (2006—-2009) at Starunia (Carpathian region, Ukraine) —
the area of discoveries of Wolly Rhinoceroses" [12]. The main achievements are set
out in 17 articles — [12].

An important result was the discovery of the most favourable area, where the
remains of giant mammals and even Cro-Magnons of the Pleistocene could not be
found at depth.

All the numerous interdisciplinary findings of Polish and Ukrainian scientists
confirm the uniqueness of Starunia on a global scale; require the preservation and
further study of paleontological finds and the only active mud volcano in the
Carpathians. Such findings can be made only by organizing the Starunia Scientific
Geodynamic Landfill Ecological and Tourist Center Geopark — UNESCO [15].
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Presenting main material

To do this, you must perform the following tasks:

1. Mark the boundaries of the geological natural monument "Starunia" and Starun
Scientific Geodynamic Landfill, where a geopark will be created under the auspices
of UNESCO [15];

2. Creation and maintenance of the website "Starunia — on-line" [3, 4];

3. Installation in the village. Starunia of Bohorodchany district and Ivano-
Frankivsk region, along the highways of Ivano-Frankivsk — Lviv, Ternopil,
Uzhhorod, information stands, pylons, light boxes, models, models that will promote
the tourist potential of the region [4, 12];

4. Generalization of existing materials for assessing the ecological status of
environmental components on the geological monument of nature "Starunia” —
geological environment, geodetic and geochemical fields, geomorphosphere,
neotectonics and paleography [4, 12];

5. Field expeditionary researches on the territory of the geological natural
monument "Starunia” of ecological condition of soil and vegetation covers, surface
and spring waters, atmospheric air, and snowfalls with sampling;

6. Laboratory and analytical determination of the content of pollutants — heavy
metals, cadmium, lead, copper, zinc and petroleum products, radioactive substances
and excess mineral fertilizers and pesticides;

7. Ecological-techno-geochemical mapping and ecological zoning to assess the
ecological condition and ecological safety of the monument "Starunia™;

8. Substantiation of the international bus route from Poland to Ukraine — Krakow —
Novoyavorivsk — Mariampol — Halych — Starunya — Bukovel [4];

9. Organization of children's, pupils 'and students' ecological schools for
ecological education for kindergarten to university [4];

10. Development of feasibility study - feasibility study and technical
specifications — terms of reference for the creation of a geopark of the Ice Age [15].

Discussion of the obtained results. In order to prove the suitability of additional
research of the geological monument "Starunia" the possibility of raising its status
to the UNESCO Geopark, it is necessary to compare the relevant requirements set
out in the UNESCO document [15].

Conclusions

Expected results of the planned activities:

1. Protection of the world-famous geological natural monument "Starunia" —
paleontological burial place of the ancient fauna of rhinos and mammoths and the
only active mud volcano in the Carpathians;

2. Feasibility study (feasibility study) and terms of reference (TOR) to raise the
category of nature reserves "Starunia” to the level of "geopark” of the Ice Age in
accordance with the requirements of UNESCO;

3. Development of international tourism in the Carpathians and recreational
attractiveness of Starunia, which will contribute to the socio-economic development
of local communities;

4. Educational and upbringing activities on the basis of the geological monument
of nature and the future geopark;
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5. Ensuring scientific research of the natural heritage of Prykarpatya and the
geological monument of nature "Starunia” as one of the markers;

6. Global climate change;

7. Improving conditions for recreation and treatment of residents of the region.
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«CTAPYHSI»: BIJ TAM’ATKHU ITPUPOIU 10 'EOIIAPKY JIbOJOBHUKOBOI'O
MMEPIOAY

AHotanisa. OpmenM i3 mpupomaumx uyzaec Ilpukapmarts € cemo CrapyHs — i3
3a0alb3aMOBAHUMH B O30KEPHTi Ta 100pe 30epekeHUMH TYIIaMHA MAMOHTIB Ta BOJIOXaTHX
HOCOpPOTiB Ta MAIIOYMM TPS3bOBHUM BYJIKAaHOM, sIKE, OC3MEpEedHO, MOpajye HAac HOBUMHU
JOCTITHUNBKAMH BIIKPUTTSAMH B Tally3i TeoJorii, mameoHTtoiorii Ta apxeoiorii. He
BUKIIIOYEHO, IO TYT pa3oM 3 BEIMKHMH BHUKOIHHMMH CCaBILSIMH JIbOJOBHKOBOTO IEpiony
MOTJIM 30€perTucsl PelTKH MHCIHUBIIB Ha HUX — HAIIUX INPEIKiB KpoMmaHbHoHIIB. lle
BIZIKpUTTSI MaJIo OM, 0e3 HaMEHILIOTro TepeOiIbILIeHH S, MIXKHAPOIHUI BUMID.

[MinroroBka "Crapyni" a0 BkitoueHHs 10 BcecBiTHboi Mepexi reomapkise FOHECKO
cneuianicramMu [BaHO-®paHKIBCHKOTO HAlliOHAILHOTO TEXHIYHOIO YHIBepcHTETY HadTH i
razy (I®HTYHI') perinamentyetbes nporpamoro FOHECKO 3 reomapkis.

BiamoBiaHO 70 IMX BUMOT, 11100 HAaTH Ie0JI0TIUHIM am’ Ty mpupoau «CTapyHs» CTaTyc
«TeomapKy», HeoOXiTHO BUBYHMTH Ta JaTH CTaHAAPTHUH ONHC YCIX CKJIAJOBHX CEpEIOBHIIA:
TCOJIOTIYHOTO CepelOBHIa Ta CHIOTCOJMHAMIYHHX TIPOIECiB, penbedy (reomopdochepn),
HeOe3NeyHnX eK30T€OIMHAMIYHUX MPOIIECIB, TiAPO- Ta aTMOC(EpH, IPYHTY Ta POCIHHHOTO
TIOKPUBY, COIUQTBHOTO CEPEIOBHINA, TeXHOC(hEpH Ta il AHTPOIIOIEHHHMX 3MiH; OLIHHUTH
TIOTOYHY €KOJIOTIUHY CHTYAI}0 T PO3POOHTH 3aX0IH 3 OXOPOHH JOBKIJIIAL.

3 metoro moxpanbmmoro BuBYeHHs "Crapyni" B IOHTYHI' po3pobnena Perionanpna
KOMIUIeKCHa nporpama Ha 2022-2023 poxu «CrapyHsi: BiJj nam’iTKH IPUPOJH IO Te0napKy
JIb010BHKOBOTO TIEpiony», Ky nepenano IBano-dpankisebkiit OJIA Ta obnacHii pai.

TakuM YHHOM, BCECBITHRO BiZIOMa TI'€OJIOTIYHA MaM'siTKa MPUPOAU HAIIOHAILHOTO
3HaueHHs1 "CrapyHs" 3aciyroBy€ Ha OKpeMy HalliOHAJIbHY IPOrpaMy Ta CKOPOYEHHs
TEPMiHIB TI IMIUIEMEHTAIii, M0 J03BOJMWI0 O BKIrounTH "CTapyHI0" 10 CBITOBOI Mepexi
reonapkie KOHECKO.

Karouosi cioBa: mporpama; reosiorivHa mam’siTKa; Teonapk; €HJIOTeOoJUHaMIuHi
mporecy; payHa
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