Sydorenko V.D., Ivanyshyn V.A., Tereshchuk O.l.

UDC 551.4 : 551.243 : 551.7 (477.53)

Sydorenko V.D., lvanyshyn V.A., Tereshchuk O.l.

TOPOGRAPHY OF BILSKA AREA
IN THE NORTHERN UKRAINE
AND ITS CONNECTION WITH ENDOGENIC PROCESSES

After the results of geological and geophysical studies of Bilska area, its ancient and
modern block structures have been determined. Existing uprises and depressions of territo-
ry relief witness close connection between endogenic and exogenic processes within area
limits. Favorable interior energetics stipulated formation of hydrocarbons deposits not on-
ly in Paleozoic, but also in Mesozoic sediments. It is possible that our ancient ancestry felt
the energy of the area and built the biggest in Europe for that time (VIII-IX centuries B.C.)

settlement secured by fortifications.

Bilska area (structure, uplift, oil deposit) is lo-
cated in the northern part of Ukraine, and accord-
ing to the tectonic scheme of Dniprovsko-
Donetska Depression it belongs to northern cutoff
part at the zone of ravines and gulches outspread.

Archeological science consider this territory to
be a unique archeological site called Bilske hill-
fort of VIII-IX century BC, the biggest fortified
settlement in Europe of early Iron Age era. Its
surface exceeded 5000 ha. Immense defensive
structures consisted of deep ditches and high ram-
parts having length of more than 30 km [1]. Our
remote ancestors used well gulch-ravine peculiari-
ties of the landscape.

As it is recognized that geomorphological fea-
tures of any part of Earth are closely connected
with endogenic processes, it is expedient to start
characterizing the studied area from its deepest
horizons. Information on geological structure and
oil and gas presence in Bilska area is partly given
in the article [2]. The oldest sedimentary rocks of
Dniprovsko-Donetska Depression having paleon-
tological confirmation are Middle Devonian ones.
They overlie crystalline rocks of Pre-Cambrian
basement.

Our knowledge about basement structure of
the area rests upon complex method of wave re-
fraction. Structural map of basement surface
(M.G.Manyuta and others) traces uplifted and
downthrown areas, divided by plicative down-
folds and step dislocations of faulting type. Faults
are mostly sublatitudinal, less often they are sub-
meridional. To the north-east of Bilska structure
towards the edge fault the basement uplifts from
the depth of 9,0 up to 6,5 km.

Two formless uplands (outthrusts) — Grunskyi
and Zinkivskyi are shown up against the back-
ground. To the south-west of outthrusts towards
near axial zone of the depression there is a mono-
clinal plunge changing over to slopes of Solo-
hivskyi and Lyutenskyi throughs (depressions).
They are divided by Pokrovskyi outthrust which
is 8x4,5 km in size and has amplitude of more
than 500 m on the hypsographic line -8500 m.
Like monoclonal slopes, it is cut by tectonic fault-
ings into blocks.

Bilska structure is located at the north-west
closing (centroclinal) of Solohivska depression of
the basement at the zone of counter faults having
sum amplitude of more than 1000 m. Some of
them are traced up to the surface. It is very ridged
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on the structural map of reflection horizon Ve,, Three different orientation uplifts of small ampli-
but it has a considerable diversity. tude (up to 20 m) that almost converge with sepa-

Bilska structure is minimized in marls of Kyiv rate blocks of Lower Carboniferous structural
Paleogene series (Cenozoic structural level). plan are distinguished here.

Fig. 1. Neotectonic scheme of Bilska area.
T oo 2 —sum amplitude of new movements;
-~

~ — faultings according to the data of neotectonic studies;

(\f/ — areas of high tectonic activity;

'¢'25 — parametric boreholes;

@_ prospecting and exploration boreholes.
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Special studies of high-altitude position
changes of Paleogene surface taking into account
influence of exogenous factors have allowed ob-
taining quantitative and qualitative assessment of
different parameters of the area such as dimen-
sions, mark and amplitude of the newest move-
ments. Complex of methods of geomorphological
analysis has been utilized when conducting neo-
tectonical studies. It has given a possibility of
finding direct or indirect connection between sur-
face irregularity forms and geological structure,
namely, analysis of relief fragmenting density and
depth, rock fracturing (on the basis of topograph-
ical and aerial survey materials and studies of ne-
ogene-anthropogene sediments).

Analyses of geological structure of the latters
including paleogeomorphological development of
the structure has shown two major high activity
stages of its neotectonical history, they took place
at boundary between Paleocene and Neocene and
during Paleocene-Anthropogenic time.

Sum amplitude of uplifts during neotectonic
stage was 160-170 m (fig. 1). In contemporary
relief the uplift seems to exist due to stream flows
erosion. As this process continues, surface geo-
morphological anomaly of unidirectional devel-
opment has been created which coincide almost
completely with structure of deep horizons by the
surface and along the strike.

Maximal absolute elevation of surface relief
coincides with vault part of the uplift. After re-
sults of analysis of relief rectilinear elements
(jointing) it was found that their elevated density

is concentrated at separate zones which testifies a
block structure of the area.

Conclusions

1. Results of abyssal structure studies of Bilska
area with the use of drilling and geophysical
works, and its relief studies with geomorphologi-
cal methods testify their close genetic connection.
Tectonic faults that are traced from crystalline
basement up to the surface, where they join zones
of fractures, serve as a particular confirmation of
this.

2. Interaction of endogenic and exogenous
processes determined contemporary block struc-
ture of studied area in relief of which uplifts and
depressions have been formed, and which were
rationally used by our remote ancestors.
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CUOOPEHKO B.A., IBAHULUWH B.A., TEPELLYK O.l. Penbec Binbcbkoi nnouwi MiBHi-
YHOI YaCTUHM YKpaiHM Ta MOro 3B’s1I30K 3 eHAOreHHUMU npouecamu.
Pe3zrwome. binvcvka naowa (cmpyxmypa, niowsmms, Hagmozazose poodoguue) 3HAXOOUMbCS 8

Higniunin vacmuni Yxpainu, a 3a mekmouiunow cxemor J{Hinposcwvko-/{oneyvkoi 3anadunu — 6 it
NIBHIYHIU NPUOOPMOEGILL 30HI, 8 CMY3I WUPOKO2O PO3BUMKY Apie ma 6anoK. B apxeonoziuniti Hayyi ys
Mepumopis 88aANCACMbCA VHIKATLHOIO aAPXe0N02IUHOI0 Nam simKo nid Hazeow binvbcvke 2opoduwye
VII-IX cmonimms 0o Hawoi epu, HatlOibwum yKpinienum nocenrerHuam €eponu 006U panHbo2o 3a1isa.
Hozo nnowa nepesuwysana 5000 za. Tpandiosni o6opouni cnopyou ckriadamucs 3 nuboKux posie ma
BUCOKUX 8a7118 008cUHOI0 nonad 30 km. Hawi oanexi npawypu dobpe suxopucmanu sapysicHo-0aiKkosi
ocobnusocmi penvegy.

Haiiopesuiwumu ocadosumu nopooamu /[Hinposcvko-Joneybkoi 3anadunu, sKi Maioms naieoHmo-
J02iuHe niomeepodiceHtsl, € cepeOHbO-0eBOHCHKI. Bonu 3anseaiomv na KpucmaniyHux nopooax 0o-
Kemopiticbkozo pyndoamenmy. 3nanns npo 6y008y QyHOAMEeHmY 6 Pationi yici naowi epyHmyomscs Ha
0aHux 2eo@i3udHUX 00CTIONCEHb 3 BUKOPUCTNAHHAM KOMNJIEKCHO20 Memoody 3anomaenux xeuns (KM3X).
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Ha cmpyxmypHiii kapmi nosepxui ¢pynoamenmy uoiisgiomvcs nioHami 1 onyweHi OiAHKY, pO30iieHi
NIIKAMUBHUMY NPOSUHAMU | CTYRIHYACIMUMY NOPYUWEHHAMU CKUO008020 muny. CKuou, nepesasicHo, cy-
Oowupommui, piowe — cyomepudionanvui. Ha nisniunuii cxio 6io bintbcvkoi cmpykmypu 6 Ok Kpatiogozo
posnomy @ynoamernm 30umaemucs 6i0 eaubunu 9,0 0o 6,5 km.

Ha yvomy mni euoinaromscs nesusnayenoi ¢opmu nionami oinsauku (eucmynu) — I pyncokuii i
3invkisecoxuti. Ha nigoennuti 3axio 6i0 sucmynis y Oik npuocbo80i 4acmuHnu 3anaouHu cnocmepicacno-
€ MOHOKJIHAIbHE 3aHYpeHHs, aKke nepexooums y cxuau Conoxiecokoeo i Jlromencvkozo npoeurie (Oe-
npecitl). Bonu po3sodineni Tloxposcokum eucmynom, sxuti no izoeinci -8500 m mae posmipu 8 x 4,5 km i
amnaimyoy nouao 500 m. Bin, K i MOHOKIIHANLHI CXUU, PO3UIEHOBAHUN PO3PUBHUMU MEKMOHIYUHUMU
nopyweHuamu Ha On0oku. bintbcoka cmpykmypa posmawiosana HA RNIGHIYHO-3AXIOHOMY 3AMUKAHHI
(yenmpuxninani) Conoxiecokoi 3anadunu yHOAMeHmy 6 30Hi 3YCMPIUHUX CKUOIB, SKi MAOMb CYMAPHY
amnaimyody nouad 1000 m. esxi 3 nux npocmedicyromvcst 00 nogepxui. Ha cmpyxmypniti kapmi 6iobus-
HO20 20pU3OHNY Vg, B0HA OYJice PENbEDHA, are MA€e SHAUHI 6i0MIHHOCMI. B Mmepeenax Kuigcokoi ceimu

naneozeHy (KauHO30UCbKUl cmpykmypHrutl nogepx) binecoka cmpykmypa nposenena craoko. Tym euoi-
JIAOMbCSL MPU PI3HOOPIERMOBAH] Manoamnaimyorni (0o 20 m) niowamms, aKki matbice 30ieaiomuvcs 3
OKpeMumMu OIOKAMU HUIHCHLOKAM SAHOBY2IIbHO20 CIMPYKIYPHO20 NAAH)Y.

Cheyianvhe 8UBUEHHSA 3MIH BUCOMHO20 CIMAHOBUWA NALEO2EHOB0I NOBEPXHI 3 YPAXYBAHHAM GNIIUBY
€K302eHHUX (PaKmopie 003601UL0 OMPUMANU SKICHY U KIIbKICHY OYIHKY PI3HUX napamempis yiei niowi
— po3mipu, 3HAK I amnaimyoy HauHosiwux pyxis. Ilpu npoeedenni HeOmMeKmoHiYHUX OOCAIONHCEHDb 3a-
CMOC08Y8ABCS KOMNIEKC MeMOOUYHUX NPULUOMIE 2e0MOopdonociun020 aHanizy, AKUU 0dA8a8 MONiCuU-
gicmb guUAGUMU NPAMULL aO0 HenpaMUll 36 30K Midc hopmamu penveqhy cyuacHoi nosepxti Ui 2e0n02iy-
HOIW0O 06Y006010, 30KpeMa maxKi: auaiiz ycmomu i eIUOUHU PO3UTIEHYBAHHA PeNbeQy, MPIyuHy8amocmi
2ipcokux nopio (Ha ocHosi 0bpobku monocpagiunux i aepodomos3uoMOYHUX MaAmepianie i BUGYEHHs
Heoz2eH-aHMpono2eHo8ux 6i0knadig). Ananiz 2eono2iunoi 6y008u OCMAHHIX 3 YPAXYBAHHAM NANE02e0-
MOPEHON02IUHO20 PO3GUMKY CIPYKIYPU NOKA3A8, WO 8 ii HeOMEeKMOHIYHIN iCmOopii MONCHA SUOLIUMU
08a 207106HUX emanu NiOGUWEHOT AKMUBHOCIMT — HA MeJICI NAeo2eny ti He02eHy i NPOMA2OM NAIOYeH-
AHMPONO2EH0B020 HAC) .

CymapHna amnaimyoa niouame 3a Heomexkmoriynui eman ckaaira 160-170 m. B cyuacnomy penvei
nIOHAMmMSs ICHYE, GIPO2IOHO, uepes epo3ito 8000MOKI8. A OCKINbKU yell npoyec NPooosICYEMbCS, My
VMBOPUNACH NIAOUW08A 2e0MOPPONOSIYHA AHOMATISL OOHOCHPIAMOBAHO20 DPO3GUMKY, KA Matbice no-
8HICMIO 30i2A€EMbCsL 31 CMPYKMYPOIO 2AUOOKUX 20PU30OHMIE 3d NAOWOI0 | npocmszanuam. Maxkcumanohi
abconomui 8IOMIMKU peaveqh)y NoGepXHi NPUypoueHi 00 CKIeniHHOI yacmunu nioHamms. 3a pe3yivma-
mamu ananizy npAMONIHIIHUX eleMenmis penvedy (mpiwunysamocmi) 6CMAHOBIEHO, WO NId8UUeHA iX
WINbHICb CKOHYEHMPOBAHA HA OKPeMUX OUISIHKAX, a ye C8iOYUmb npo OJI0K08Y 6Y008Y Niowi.

Taxum yunom, pe3yiomamu eueuenus enuounHoi 6y008u binbcokoi niowi 3 GUKOPUCTAHHAM OYpiH-
HA U eeopizuunux pobim, a ii pervedhy — 3a 00NOMO20H 2e0MOPGPONOIUHUX MEMOOiE CEIOHUMb NPO X
micHuti eenemuyHull 36’a30K. Konkpemuum niomeepoicenHAM Yb020 € MEeKMOHIUHI NOPYUIEeHHS, SKI
NPOCMENCYIOMbCA BI0 KPUCMANIUHO20 (PyHOaMeHmY 00 nosepxhi, de im 8ionosioarms OLISIHKU KOHYe-
Hmpayii mpiwun. B3acmoois enoocennux i exzoeeHHux npoyecie 8uHAUULA Cy4acHy 610K08y 0y008y
docnidacenoi niowi, 8 perveghi aKoi ymeopunucs niOHAMms ma 3anaounil, sKi po3yMHO Ol C80IX NOM-
peb BUKOpUCOBY8anU HAWT 0AIeKi NPeOKU.

KirouoBi cioBa: reosnoriyHa OymoBa perioHy, reojoTiyHi mpouecd, reoMoposioris, apxeooris,
€1oXa paHHBOTO 3aJTi3a, IPEBHI ITOCEIICHHS.

CUOOPEHKO B.A., UBAHULLUWH B.A., TEPELWLYK O.U. Penbed Benbckon nnowaam
CeBepHoﬁ yactu praVIHbI n ero CBA3b C 3HAOreHHbIMU NpoueccamMmn.

Pestome. Pezynomamol uzyuenus ocobenHocmel 2eono2uiecko2o cmpoenus u penvega benvckoii
NIOWAoU C8UOEMeNbCMEYIOn 00 ux mecHou césa3u. 1 ybunnas snepeemuxa d3mou niowaou Ompasunacsy
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Ha gopmax pervea, 6AA2ONPUAMCIMEOBANA POPMUPOSAHUIO 3Aedcell Yene8000podos. Ee, eeposmHo,
owywanu Hawu npeoxu. braconpuammuwiil penved u enyOUHHAS IHEPLEMUKA YYUMBLBATUCD, BEPOSIMHO,
UMU nPU 8b160pe Mecma NOCeieHus: U 000POHUMENTLHBIX COOPYICEHUIL.

KiiroueBblie c10Ba: reoIOrTHUECKOe CTPOCHUE PETHOHA, TCONOTHISCKHE TIPOIECChI, reoMopdotorus,
apXeoJIOTHsI, ATI0Xa PAHHETO JKeJle3a, IPCBHUE MOCEICHNUS.

SYDORENKO V.D., IVANYSHYN V.A., TERESHCHUK O.l. Topography of Bilska area
in the Northern Ukraine and its connection with endogenic processes.

Summary. The results of studying the peculiarities of geological structure and the relief of the
Bilska area witness their close interrelation. The area’s deep energetics has influenced the reliefs’
forms and was fovourable to carbon deposits formation. It must have been felt by the ancient ancestry.
We think that the favourable relief together with deep energetics were the basis for their choosing the
place for settling and defensive constructions.

Key words: geological structure of the region, geological processes, geomorphology, archeology,
early iron age, ancient settlemets.
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