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The author considers some aspects of the current state of regulatory and legal regulation
and functioning of the oil and gas complex tfkraine.

Today, in the context of military aggression by the Russian Federation, improving the
regulatory framework and functioning of the oil and gas complex is of extremely important
strategic importance, namely, ensuring the security of the statetratsgically important
resources, sustainable economic and social growth, as well as taking into account the
requirements for improving domestic legislation in line with European Union legislation.

MODERN ASPECTS OF REGULATORY AND LEGAL REGULATION OF THE OIL
AND GAS COMPLEX OF UKRAINE

Babchuk D. M.
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The paper presents the results of microprobe analysis (EDS) of fragments of Bronze Age
ceramic products from the Kaniv location. The chemical composition of the ceramic dough
was determined and the mineral composition of the desors was identified. Accessory
and hypergene minerals of clays were also studiédve ceramic samples andive
individual samples were distinguished based on the difference in the chemical composition
of clays and mineral content.
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The authors examined the stratotype section of Upper Vendian Kanilovo Group deposits
near the village of Kamenka withirthe Gorinskaya structurafacies zone. The bedding
patterns of the siltstones and sandstones of this group, as well as their petrographic
features, were identified. Lateral variations in bed thickness, the presence of thin; non
parallel intralayer bedding and redeposition of interlayer material were found to indicate
the influence of climatic factors due to shoetéerm changes in sediment formation
conditions. Deluviaiproluvial washoffs from nearby territories occasionally penetrate into
the sedimentatio basin, changes in the speed and power of bottom currents occur, and
storm precipitation (the fAepisodeso of the
of the area led to changes in the sources of detrital material and the depth of the
sedimentabn basin, which affected the composition of parasteresis fragments and
minerals in the middle part of the series section.

FEATURES OF SEDIMENTATION AND PETROGRAPHIC CHARACTERISTICS
OF THE KANILIVA SERIES OF THE UPPER VENDIAN DEPOSITS WITHIN THE
BOUNDARIE S OF THE GORYNKA SFZ
Biletskyi OL., Pavlova O.O.
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The Dannebrog Islands are a small island group within the Wilhelm Archipelago, located
neartheUk ai ni an Antarctic Station AAkademi k Ve
station, these islands remained among the least studied in terms of geology until the first
systematic geological survey conducted in 2020. Fieldwork and subsequent petrographic
analyses revealed that the geological structure of the islands is dominated by intrusive
magmatic formations of acidic and intermediate composition. The main plutonic rocks are
represented by granodiorites and quartz monzodiorites, whose textures indioaitedeep
seated magmatic origin. Detailed petrographic studies refined the field classification of
mafic rocks previously identified as gabbroids. Their porphyritic texture suggest a
hypabyssal origin, and they are therefore redefined as gabbroic paifgsy In addition,

the presence of mafic dykes of basaltic and andesitic composition was documented. These
dykes are interpreted as peglutonic subvolcanic intrusions that penetrated the host
granitoids after their complete crystallization and subsequerhumation.

PETROGRAPHY OF IGNEOUS ROCKS FROM THE DANNEBROG ISLANDS
(GRAHAM COAST OF THE ANTARCTIC PENINSULA)

Bruchko M.R., Mytrokhyn O.V.
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The value of these investigations primarily lies in the combination of traditional and new
investigation methods, which make it possible to better reveal the mechanisms of
sedimemation in rocks of the aeration zone. In the first place, the role of influx of
electrodynamic and microgeodynamic processes on water transport in rocks of the aeration
zone is discussed. A number of netandard approaches to assessing the vitality of
groundwater and forecasting their resources are reviewed.

COMPREHENSION OF GEOPHYSICAL METHODS IN THE VIRTUATION OF
HYDRO-GEODYNAMIC RESPONSES OF GROUNDWATER

Bublias V.N., Shevchenko O.L.
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DETECTION AND ANALYSIS OF MINERALOGICAL ANOMALIES
IN AEOLIAN STRATA: AN INT EGRATED APPROACH

Buynevich, L.V.

Department of Earth and Environmental Science, Temple University, USA
coast@temple.edu

Heavymineral concentrations (HMCSs) in aeolian sedimentary sequences occur in a variety
of modes, from grairthick laminae to layersof economic value (placers). Detection of
HMCs is faciliated by their color contrast,
a light (e.g., quartzdominated) matrix. Therefore, simple colantensity analysis becomes

a useful tool for assessingelative presence of darker fractions. In the subsurface, even
thin layers produce higkamplitude anomalies in highresolution georadar images,
especially in the presence of magnetite and other ferrimagnetic components. In situ
measurements and subsamplesan then be analyzed using lefield magnetic
susceptibility, thereby providing an additional proxy for paleaergy conditions (e.g.,
aerodynamic sorting) responsible for a particular thickness and concentration of
mineralogical anomalies.

IrRclIJrvicec v dvofuwuy fuwyrtodfJLwyrrm o J
LI rm zotom: sffIfrse1rrRE 1 wr muwr

1 22dzj ody w. 1.

Introduction. A diverse suite of heavy minerals forms heawiyeral concentrations
(HMCs) in aeolian sequencesyh i c h may attain e ¢ 0 nioomi sc a |
( St anawaMan Go2eb Et2al.,, 2014Thin HMCs accentuate sedimentary structures
(Lewi s and TiBuynevich el a.e201(HD.9 T8} aanderve as indicators
of energy regime and provenang@mar and Wang, 1984 upienis et al.2017;Buynevich
et al., 2023. Regardless of their source, these mineralogical anomalies can put constraints on
aereadynamic conditions responsible for their formati@uynevich et al., 2004, i ndhor st
and Bet zI er, 2 01 6 ; Viumaadewal.,g201@) tFerrimmhgnetic (Ranly 7 ;
magnetite) and paramagnetic components also result in distincfielohw magnetic
susceptibility (MS) anomalies and often generate -aigiplitude signal return in ground
penetrating radar (GPR) imag@uynevich et al., Z0r).

In recent years, image coloitensity (ICIl) analysis of macrophotographs of trench
walls and outcrops, as well as microphotogragBsrter, 2000 Buynevich, 2024 are
replacing laborintensive and tim&onsuming mineralogical analyses and helayyid
separation. The goal of this paper is to present an example of integrated dataset focused on
detection and assessment of HMCs in a Holocene aeolian sequence.

Results and interpretation. In recent years, the author has analyzed aeolian HMCs
from a numbepf sites using geophysical (GPR), magnetic (MS), lithological (granulometric
statistics), and image analysis (ImageJ) methods (Fig. 1). The key aspect of data collection
and processing is the ability to refine all methodological aspects in order toyrapiil
effectively detect and quantify HMCs in variable databases. The correlation of subsurface
(electromagnetic signal response amplitude profiles), magnetic susceptibility, mineralogical,
and grayscale values can be achieved over a range of databas¢an@ps, vertical and
horizontal profiles, etc.). Such approach generates spatial and temporal patterns that can be
used for local crossorrelation and for assessing the paligoamic forcing (e.g., shear stress
related to wind speed and aerodynamicisg)t
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Figure 1 Study site locations with aeolian heavrmeral concentrations (HMCSs). Inset:
thin dark HMCs in an active coastal dune in equatorial Brazil.

The example presented here features an aeolian slipface (lateral accretion) sequence
along the Cronian Spit, Lithuania (Figs. 1 and 2). In shallow trenches and surface exposures,
in situ low-field MS measurements yield anomalously high values proportional to magnetite
fraction, with pure quartz being diamagnetic (Fig. 2A). In the ImageJ ICI anafyaisection
of the trench photograph, it is possible to differentiagsinverse grayscale (IG; white: 1G=0;
black: IG=255) of very dark/black (magnetite, ilmenite, biotite, etc.; IG>200)ramnde hues
(feldspars, dark garnets; 1G~3ID0 and light grans (fractured garnets, quartz; 1G<50; Fig.
2B and C).High-amplitude reflections (bounding surfaces) in the 200 MHz radargram (Fig.
2D) correspond to buried soils and HMCs of variable thickness. ICI analysis of a
representative profile E on the GPR imageused to demonstrate the pattern (temporal
distribution) of the relative color intensity expressed as an IG irffiige2B) and a 1®olor
rendition (Fig. 2E). A 1&olor rendition of a GPR segment at E shows a similar trend (Fig.
2F).

Conclusions.The example presented here demonstrates that an integrated approach is
needed to detect, map, sample, and analyze heawral concentrations in aeolian
lithosomes, particularly where the nature of whbidwn sediments presents sampling
challenges. Higitesoldion geophysical imaging (e.g., 2800 MHz GPR) provides initial
information about signal amplitude patterns that can be used to plan grotm¢trenching,
coring). Lowfield magnetic susceptibility values provide important information about the
HMC magnitude, especially magnetite content and can be used for mineralogical sampling
(e.g., opaque fraction analysis). Image cofbensity analysis is performed on a suite of
surfaces (bedding planes), stratigraphic sections (natural exposures and trés)chrevath
wall peels, sediment cores, GPR images, and strewn gRBi@gmeviich et al., 2024).
Quantitative analysis of one or multiple datasets can then be used to determine or constrain
the (palee)environmental indices responsible for HMC formatioalép-anemometry).
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Figure 2 Integrated mapping and analysis of aeolian HMCs (Curonian Spit,
Lithuania): A) In situ MS values of HMCs and quaithh (Q) matrix; B) ICI plot of
asegment in A (dark blueHMC); C) HMC microphotograph; D) 200 MHz GPR image of
lateral accretion surfaces, with paleosols and HMCs; E) IG profile aloisgaion shown in
D; F) 16-color rendition of section E.

References:
Buynevich, 1.V., [2024] Integrated approach to detection, sampling, and analysis of heavy
mineral concentrations ircoastal sandsProceedings of the MinGeo Integration XXI
Conferencelnstitute of Geology, Kyiv National University, Kyiv, Ukraine, $383.
Buynevich, I.V.,Bitinas, A., and Pupienis, D., [200T]ithological anomalies in a relict
coastal dune: geophysicand paleoenvironmental markeGeophysical Research Letters
34, L09707. doi.org/10.1029/2007GL029767.
Buynevich, I.V., Darrow, J.S., Grimes, Z.T.A., Seminack, C.T., and Griffis, N., [2011]
Ungulate tracks in coastal sands: recognition and sedimergalaignificanceJournal of
Coastal ResearglSl 64, 334338.
Buynevich, ILV., T » ni s s Rosentau A., Hang, T., Kont, A., Tamura, T., Suuroja, S.,
Palgimmm, V., and B023]Rapidgmagn8tic susc8ptibjlity ¢haracterization of
coastal mgrhosedimentary units at two insular strandplains in Estdoiarnal of Marine
Science and Engineeringl, 232doi.org/10.3390/jmse11020232.
Buynevich, LV.,T»ni s s on, H. , Pupieni s, D. , Rosent a
Davydov, O.V.Kont, A,Vi | uma a, K., Suur saar Kaddrin, S.V.,.Sav ar
Wiest, L.A., and Suuroja, S.2024 High-resolution sampling and rapid imabased
assegsent of dark opaque fractions in coastal saddsirnal of Coastal Research, S| 113,
775779.
Komar , P.D. =a9B4 RMamges Les dqf selective gr ai
pl acers on beach®&e 3i@»%ur nal of Geol ogy,
Lewi s, thhew.i,dgmy8 &Emal I[[ scal e sedi mentary st
i mpressions in dune sands48X&®B8nal of Sedin

31



I ' H [ djteOdkse’ ’ ' | jsedasL’ Hs | jJBR &, 1t
WkdzH Od3j dzls Oz dz' * e S dzOHdz' Istej dznd XXI fls
1213 dzd s SO H,0 2’285, LS O’ dzO
Ludwi g, J ., Lindhorst, S. , Betzl er, c. , Bi €
rhyt hansa s tna | dunes -arsn uwalr ecchoandg eosf iinmntwiand ¢
Aeol i an 2R/@3/efar c h,
Lindhorst, S., dame Batrmhémw,e A.unel2GEka]i ment .

wind intensity.l14Geol ogy, 4 4 711

Porter, S.C.[2000] High resolution paleoclimatic information from Chinese eolian sediments
based on grayscale intensity profil€aiaternary Resear¢h3, 70 77.

Pupieni s, D. ; Buynevi ch, Il . V., R¥Fadohokil D.
Kovaleva, O ; Ser geev,-Pubenjs, Ag}017] Spatia patiedds imeavymineral
concentrations along the Curonian Spit coast, southeastern Baltic Sea. Estuarine, Coastal and
Shelf Sciencel95, 41 50.

Stanaway, K., [2012] Ten placer deposit models frawe fsedimentary environments.
Applied Earth Science IMM Transactions. Section B, 121543

Van Gosen, B.S., Fey, D.L., Shah, A.K., Verplanck, P.L., and Hoefen, T.M., [2014] Deposit
model for heavymineral sands in coastal environments: U.S. GeologicaleguScientific
Investigations Report 2018070 L, 51 p.

Vil umaa, K. ; T»ni sson, H. ; Sugi t a, S. ; Buy
Bjurs2ter, S. ; Vaas ma, T. ; Vandel , E. ; Mo |
events recordeth the internal architecture of coastal formations in the Baltic Sea region.
Journal of Coastal Research, Special Issue 75,7786

32



I " H [ djteOdzsE" " ¢ | jBGEdasL HES | iR & ", 1 jlsts
WEZdHO®R) dzls Oz dz * ftedC dzOHdz Istejdznd XXI fls

1221 3 dzd fyls s ftO.H,0 2’285, UL SO’ dzO
foryrw cs el Jewsr Yyartrrrllcec 4074wy fwy w
VTt R drw fwyrtoffawyr f4L fToryred wfirprw [ 1y
JEyddan: EO, A" d& ®OS [. 1., 1ktBOdz s

19" oam! €2 dzOy' tsdOdz! dzd2 Ekdz' 9 jtemdIlsj Is
mineralogy.museum@Inu.edu.ua

Geological museums of any orientation, subordination or size play an importantirokbe
preservation, systematization and transmission of geological information. They not only
demonstrate collections of minerals, rocks or fossil remains, but also serve as powerful
scientific and educational centers that preserve and generalize existifggmation, as well

as provide new opportunities for geological science and education. In the article, the
authors analyze the scientific, educational and historical significance of geological
museums using the example of the Yevhen Lazarenko Minerakldiduseum.

MUSEUMS AS A WAY OF PRESERVING GEOLOGICAL INFORMATION (ON
THE EXAMPLE OF THE YEVHEN LAZARENKO MINERALOGICAL MUSEUM)

BuchynskaA.V., Tsilmak O.V., Burban K.A.
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The processes of cofbrming peatland formation (areal waterlogging) are determined by
tectonic, landscape and climatic factors. Under the influence of the tectonic factor, a
specific pattern is formed that facilitates the processes preceding coal formation. The layer
by-layer digribution of trace elements in the crossection of coal seams reflects a periodic
change in the conditions of watemineral supply to the peat deposits. Increased
concentrations of trace elements tend to the peripheral areas of the seams or are confined
to intra-formational faults. For the coal seams of the LvWolyn coal basin, a general
regular decrease in the concentration of elements from the northeast to the southwest is
observed, which indicates the existence of a predominant source area (area of
erosion/denudation) in the northeast of the basin.

REGULARITIES OF THE DISTRIBUTION OF IMPURITY ELEMENTS IN COAL
OF THE LVIV -VOLYN d JAL BASIN

Buchynska 1.V., Lazar H.I.
Institute of Geology and Geochemistry of Combustible Minerals of NASU,
Lviv, Ukraine[ -mail: ibuchynsk&@ukr.net
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The results of opticamicroscopic study of the internal structure of zircon crystals and
uranium-lead isotope dating of these crystals from crystalline rocks of the Ingafablock

(sample 12534/4), conducted at the Australian National University, Canberra, Australia,
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URANIUM -LEAD AGE BY ZIRCON OF BIOTITE GRANITE OF THE
KROPYVNYTSKY COMPLEX (INGUL MEGABLOCK)
Vysotsky O.B.,Stepaniuk L.M., Shumlyanskyy L.V., Baran A.M.
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Integrated thermobarogeochemical and isotopic investigations of the evaporite sequences
in the eastern Chines Dawenkou Basin have proven highly informative for addressing
long-standing questions concerning both the overall genesis of evaporites and the specific
processes of salt mineral formation.

APPLICATION OF THERMOBAROGEOCHEMICAL AND ISOTOPIC DATATO
THE MO DELING OF ORE FORMATION PROCESSES: A CASE STUDY FROM
THE EOCENE DAWENKOU

GalamayA.R., SydorD.V., MaksymukS.V.

l Mls fis.dzj desmdzed 2 BOMj2dz 1 O j S8k L A3 hiz° Is!
ZzOdz' Hedz. MBYO 2Bc6t? ftzes®j dzf h gz’ Roggldtc HE3 T3frids.  Isa * iy
f dztsh * 2138, §dRc3dzteH. Is. & O0O@R |sHrzdaz@B6e dzs 'O ez R Glziglisdl
f dztsh * 2'5 0¢,d@5 BdzteH. Is. { tod tc&@argetal. iPO0BC o vdpQs j i ¢
WtcOGe d3j dzls Otedz' fls ‘ dzj 5H dzsL dzOy fztc g § O dz telzklg tedzted
Hisfpdz' H Y j dz SO o' HiMkzlsdz Mmlis! HOdsd = ftets =" &3 yc
HY jtoj dzO Mtsdzj 2 E B OfMj 2 dg rOa S sz Hslsjf jto Ist
Yy sets BOMj2dez ° fdlsOdedzy Wistedilzo Odzdzv H 'd¥ ,dzd O d
B Mwis! Mmtsdz aq’fr]tqu’: fr]Ls(DH‘Q LGlzh j dzdzv tetst (.

U jte3ssB OtetsE j sn " a3 ydz' Htsfdz' H xjdzdzw o Cdz¢ yJj dz
tsfr]dz,lsadz.-.Wd:squ{cﬁts f OcOgj stcd MjtejHBOadh O HOodz G
MisOH" wa Lekhjdzdzw totsL Msd ajtslﬁ;]@ﬁjghlq’@sdzﬂm@mdi’tﬂzﬁm

[ ilO tesBBlsd: dO Hfr]LsOa' slstcd B3Odzd = HOdzdr s
"Lislstsfdzdr HOdzdr Odzc  HB e zOOME T iz dy 20yt 5
G‘OdZiSGJdZJLIZ o fsmsmMjHdd] disOy’ 2 dse s &3 dz] e Odzts G

[ BO CiSstSH i3 Hismpztzy 3y deliprtiz’. HY jd22 o H® BiOdats L te
L X101, s fesBlztcj dzO o 2018 t. | JBdztse' ydats
Csdzs o [(Owlg iy 2IO)dz ste' &5 Odzc' Hisd sk, € OdROW dats’
G dzOkB Jj tod s, dZOBWBEs'OdZ' MdzOdzy' SO Ote ' dz' Isd .

LOdz' 5 ¢ kdd SOd ded 3 3 dzj tOdztsE sMOHBSe dR 5
Esets kdz COdz' dg' Mls! fsdve O k d&OmMbskzf dsigkz: O
sMOHtsodrs ' HEdZOH' @ oMlsOdese dzj dets ME § dzj Is dz'
MdHdd3j dzlsOy" 2dzg” . | tsded d3 Mmilswis! ydmdzj dedz™ W
B CtosCteOf dzd dz2OdBd Misdzj tesHdzd R BOMj2dz o, L O
COdeIsdztso dzgd 2 f StotsHtslse " todzd?2 3 dzj tOdz JSOUISUBC{
Ctodomis L Oy' & Msdzv dzdrm d3' dzj cOdz' 8 HES Jjolstsdz ydaets’
f sflsmj jdzZs Oy 2dz" 2 MsOH' ' EkE c0Odz' Is' Eklotstes &
weda Is § tend Ldf susdz’ W tatfijtd  f " H yOfp dz' Isd W’

46


mailto:galamaytolik@ukr.net
mailto:dariyasydor@gmail.com
mailto:danaarsen@ukr.net

I " H [ djteOdse’ ® ' JjbedtsL’ H S
WkdzH Odsj dzls Oz dz  * e S dzOH dg'
1213 dzd fls c f@.H,0 2’285, v

e L

403015qm‘dz@dzwéao COtelsO BO&Y P biph/ O @& GHLEER(; 1

t dfiun
Misd?2 HkeGHBE Y dZ8 siyglps dzl ws 5hsdkd §jth SEEL fsiew H
B Hikc e S s e h§hzd'7 602 sdze HEMmdz HYj ddz  dzO

Mm' 3" yded 2 @ MC d&zOH totsL fiyts da' o dzV aeyy j welzdizd Az dzo & dOWJ
a3 IStsH 503. [ JIstsH HEtSLO BV OdzOdz' L 9o OIsd o dHTSB
B CtetstsB O i3 ( &3 d) Z3@tzL Gsz09 0 EO®3 s &GBY O° s+ Mw
B3j IssH " 8lICP-MSL ACryoSEM-ED S, tEBE M Extractiod C) 9 detz¥zO U J
C'dzt ¢ Mdesets "' i3 yYydesets MC dzOHEZ L Mtsdz' @ o ¢ dzs
"sdz 2 L isd kd keOd ¢ tcklBY% Gxlanazdtds., 2890S s H ts o3

vl 99" Hdetsh j dzdzy MilsOB "' dz' dzd - %S’ L'B[lo)B f Deze 'fiH tdakl
fMtsdzy dats fiHd@dd2OH ® b ofMisOdzso dzj dets o wdzmisdlskzls GJ
dbCOHJ BB~ dOkS (| GGGENS)) S lsdel@s d3f Gucts o =g nds@fg N De
"Lisbsflkz ' tcCd LOMssMseolkzeo O Mw dBtsHathy SAarmp O dzd 2
1999. tjLkzd Ol ' oElatsh sdes s Mw o  d3fOy GeLkz diO ,
sB yd mdzj dz' h dzw R s 3 @@RAaRORZ L ®QL ¢ 2 e €20 B0y dzdz
Mean Ocean Water (VSMOW). uvfp' bted®BOds L dzO

[ stcd B3O dz' tcju EdzO&EOLY. o dW o d4g 'dasC "B H dds® OB O O
Wdze " Hdzg oCdzg yjdzdzg". 1 O Oss¥OLB & Mwis! IsO
sjtcdejdedegd? dBOIjte" Odz, Htc' Bdz Odg' Ltslstesf dz' € toc
 cOdz Is° Cke' ydzO, BdzdL ' SO HBRCkES HUigY IdL
MiHdd&j dzsOy' 2 dzdr MistekzClskztc {f tod Hifsteasasts tists O dd Gdz',
f dztsh d dzOr M O2 dztsmls’ 3 dzj cOdzz SO oL HBoay MmMdMmisy

L A" YydesBz MS ZOH' fj Hd K] dzls ©WgR WG totsL f

Codzd 9¥O' I8! fifEj ¥ OF o ' 189S 41,5824 66,63D,7..m6 o' yded 2 M ¢
fsflshmj Hddj desOY' 2 dzdT L msd o = OwOCI, YL L Is
Mg?*'SQ?, wed?2 MmlsOdso dls! Hdzw € tshpbAs #8t5106,0; 2,5 dz' 9
124, 6. {MBOGEdRdasdlsl BOMj2dz [ 0sj Stk Ctdds C
(CDT), O 'Lektfd HOd Cdihd Ozl HAisk L dzO-

wdzls jtef toj sOy' Wl toj s jzes OB o BIstem:! Cdn Y 9 Of St
8O0 Odze ' HicdIlskz € tsdzd 8+ As2 , i@laypebletg, 1MBG . + I Isy j, s
BOdz L dElBuiddedpr yOMmlsCsots L dzORBHWIS! Mw o d3j 3 On
[Boa Oy yjdedg? 'L tslsstfdsets MCd&zOHEZ Mm' t6Cd Odze"' Hted
sOl' BOSIjt' Odz' detse 5 g ' Hfdpticgj dajizdpdznds, ) ludp'telj @ Is ks tSls.
C dzOH j dedz” tOdz' ] Ekkottejdedn &' ff/ Odze' HtedIstso d A
Csteffjdg, wWC' & Mlswis: ¢ € j BXiaetan20iQdscislz dd s
smdetso dzd d3 H ¥ | t6'] saizkly HndzwzOW@ OBz &z’ sntsp O f tesyj m A
o Odzdzy dzj ftdLosHde HEs WicOC WSk dzealO dedzt y'd lzsze 6 4
Isdzts L o' dzs 0 O W UBSH us@dzHY dzts fighls “dzj e Oz oy O ¢ dsdy o fdfzlz
dzts d3, ' HB'§OqezdavtcIskz B O 2 dafa] davtszs 3 5 Y7 dcj I B §
CjmBte' 2M* ¢Cdn Mikzd WOlkdedr ftstc”" H. ) & hks ydm! L

a7



I'H [ daeOdtsE' T ' g jScdasL T HB | jBRT &R T, )ikt
WkdH Odsj dzls Oz’ dz *° §todS d&zOHdz IstejdHd XXI fls
1213 dzd s S f@.H,0 2P'285, LSO’ dzO

otsHd, Mkdz WOIs oaddzzctso o Oded@y y gEERRHYtstc tsogts to)fiflzd RS G
o' YyS sotsets) oo tdCdif.dzd?2 MC dzOH

[ d&zv o MisOdatso dzj dzdzV tc tf IsTAts dz'das MsOM T dAO H 'ZL  d3ts to fiy
' Hf so ' HdzsG s a‘l\Q/[Iz 9 d ¢ tstc d NpKK MdpSO-E1-HED| @ dg®  |2dzd. ¢
g

Biwodgir

wictom K- i mintewmmierimg evicton Mg?* i SO&
Kisepur ——_

l'ekcal illp“'l meHimM suictom K' i Mg? 1a sminkeri suicrom SO2
4 —

EnocoMit —_ ) HOCTCEAMM oun i3 eyrreno niasmennm swicton K' i Mg® 1a SO#
¥ nopisna; il

| ] I)WK-og 70
® DwKk-07
60
50
40
30
20

Cunnein

DWK-09
L J ;
[ mazeput

10

SO4 50 2K
t dBt sLIsOh o Odedz? IstsytsS MSC dzOH 20 BiL' \Odede Cedz” o G
Bstef! C5° otsHd, dzO fHuysiedd880). Bpds Is s @& 'Ols Hn € fiADdf
jdesadr distem! Cdr L Msdz' o, L ¢kzetaldddd) His Ml
Me' dz ¢d oL Msdzd BOMj2dz o' Hic' L dgwe Is! iqw o
ssds Mizdz! WOk, otdd dO r' d&3 YydBSQASC d ' PT de@rdiz
Cts’ otHd Jjtyg dzlz.

j, LSO ko Oddzg? ItsysS f' & ydesets S d&zOH |
Me zOHE distem! ¢t oHd Jjbyj dkz L EkdB@se dzj dzt
"HEsC aqgizbtjstsbtﬁtﬁ}mmulgq’: ' e Mk-tSH B
Az B dzj to P dzthdsjdatzjdad.m ' dzj 6 Odz' 8, Cto' &§ & O
j dz' G zOkB jted s, Isj dzOteH dIs, ftsdz' cOdz' Is,
dz' Is, ZzOdzég B j 2 dg' Is, O k & bdsc' ydskiiz
dstsodrn odgj defstc@lf" g &Pz Is, Odzgc' Htedls,
j dz2s Oy 2 dz2' oL Mtsdzd HBMdz' HY zo Odats™ H' dzW dzf
© SO | (LOC s ydedn MOH' 2 &MOHYj dedzy ¢
Zdz2 W Ols® o &S 'O/ WOy s¢ dzOkB jted sz, G’
ZOH, ¢jC¢MOc' Htcdls) IO "dstedHd COd & (
A H' dZvd¢Or E BOMj2dz, HJ Edktsed MmJjHd
v jfmtsdi sz & e [ Of ) v d ki dax®lsi s dz3
sd f tsdzOH 90 ¢/ dz H dzw sMOH Y j dzdaw md
o Ols d McE&freget alz 19897

ided?2 Has BEESBIE L©OLCOR fodwL Oded?
B dalcOd» sHse OW C " &3 Milsd dzch)o. 2 v stety ‘L dglrlz! lpSOARO H
o SH ®' HB ko Odzts ! o d Msdze o Odzdaw ¢c' fMmEk
"Hdgtsh jdgdgv Ca/ Na MmMjHdBI delsOy' 2dedrn totsL Mt
HY o Odets”’ H'SW&Q({[IZ(B;@&&\{Odztﬁﬂ M Odze ' Hted Is
Codzd o Odgdz? M " @9  Hdetsh jdedg? Ca/ Na fj Hdd3j dz
N4 dedzw  gdg fustiz. Bmw& fste' odew dzdz' 'L 209pcEts o
oW L Odzts, fjtcj oOydets, tod ioQ@dpds dz¥ © O dztlz” dgtc & H f) ) €
L ¢

°on Qo —. T

T& Og
= =)
%ﬁgx

s,

TITOD 240808 "%: S
oo o

~
x g3

TP OoF 00K 0O
Q—. T
T® 11 %max

SIS I=0fg “0INGOQ-© =0 g@F
oo

FrRERrRI3IsS S ITPIITIIT00

Jwodj dzfigls g B ste” " dcdz o dded S ced o deOMcz H 56
Sdeq C dzj dgdgy Wkt H' o b CtodMmlsOded

tc
dh j desc s s d fiyOlegts o WA fids o sH LIOKS f O
48

fp
f
)



I " H [ djteOdse’ ® ' JjbedtsL’ H S
WkdzH Odsj dzls Oz dz  * e S dzOH dg'

1213 dzd fls SO H,0 2P’'25, vE O’

4

B dzls L cjtodRilsdL Oy" 9 ¢ dzs yd dz' ) fJtejodh
WOCIktstelz dzO Mtsdzj detsmdz® o' HEC d&zOH (
oCdzr yidz IO tetsL Hicts®dz] Hzsfisb 1
Ckzdzs o Odzd tetsL Msdzd dzOMlskzy desets M€
7' sats fES)sd s ' He d Mgt @& b dgtf s
oL dely f dzd i MgEUBBES dsed L L
y' ‘s k'R tsdz 9. v ML B - tot
[ISLd3'thZdZW ssys¢ "f° &3 ydetse ts
At yded?2 MC dZzOH ydea o € dz¥ yg dz¢ |
et L3 dgd dzd 2 tsfyls ) jInfgllsity ddsseCry” d@' c
Y dzdzv 7 oL Msdzd L O dpOE @iz s daty 18005fr]tsG§/q’dd3,ad§'
sodd®d tLMscdzORRd (ftesHEZSISOR t©j OSYy" ~ ) {1
gz’ figg Hd B dzls Oy* 2 dedrn G4 U MEGL edEzL Ba&d @ dzd
hOte" @ Mkd3' ydzedr t©W0OALSdz © BOMj2dzz, & ctelz®
hd dz.
dmdzetso K fgls Odzets © dzj dzts Bmtssdzdaisfr]ls‘ COdztsG j dzgj L
JtGOdzlsGJd;JG)sIZJdBQOSﬁjZJQ(%IZn Hdde sdlsO2). wo' HYJ
' fsH"  Bde Mis! M 99" Hdetsh j dedzw  tsdz o
Sodzdds HYJte] dzsdz MEzdz W Ols 9 48 tc HiddDLdYsS O~ GE
SHBdzEZ. 1 dOydz ¢lisddsOdazrod dit s d&3so" deylzavaizdtiiyv
Yyd MOdsd E Mtsdzj esHdes Bz BOMj2dz, LiCtcj BO o
ssots’ MjHdd3j desOy" " .
0] tcjL zdz sOIls Odzd Hisfmdz' v Y J§ dadaw fsMmismj Hdd3j
z o O dzdzw iz BOMJ 2 @z'0r xd@gc B jZd dzlsI®B * de! Gizd fr
H
e

‘i, 1t
jdzid XXI1  fls

14
Is

-~ O 6.
&8(3
O % 13

, o

FoO AN ONG@*++
- -
o

g-a._

A0 g HTRIFOTTHIXXIGOAGN
Q—.
O
&

O8 N3O0

&

ON sl Hteqlslz sO© Md-dgOe tzdzlzo ° migyg @' ¢ @@ AHdstd dz’
c;delz dzd tedMisOdz' L zo Odzd v, H Odz ¢ dzOH I

Is 9Q@le Is 4 zO L dzO~A BH)inZdZWdZJIi BHj Lo teiAf
&' cOdz' ssodr, C'Ljtdtsoadns ' &OdeBj2d Istso dn
sf dMsC odCstedMmlsOdzd s HY J o] dz:

Ayora C., Garciaveigas J., Pueyo J.J. [1994] The chemical and hydrological evolution of an
ancient potastiorming evaporite basin as c&trained by mineral sequence, fluid inclusion

&3”8_, ﬁ:[ﬁ”ﬁ-é“

= QW e s
Z M ONORN

composition, and numerical simulation / // Geochim. Cosmochim. Adtal. 58.it . 837 9
3394.

Claypool G. E. , Ho |l s er Zakl. [T980] Th&ameduraes of sulfuRand S a
oxygen ' sart‘opessulnfat e and the' r nivd. @8ail “nt
P. 199 260.

Eugster H.P. [1980] Geochemistry of evaporitic lacustrine deposits // Annual Review of Earth
and Planetary SciencéasVol. 8.1t . 163.5

Galamay A.R., Bukowski K., Syat D.V., Meng F[2020] The Ultramicrochemical Analyses
(UMCA) of Fluid Inclusions in Halite and Experimental Research to Improve the Accuracy of
Measurement Minerals.i Vol. 10 (9), 823.

Halas S., Szaran J. [1999] Laemperature thermal decompositiohsulfate to SO2 for on

line 3SP2S analysis // Anal. Cherii.Vol. 71 (15).i P. 32543257.

McCaffrey M.A., Lazar B., Holland H.D. [1987] The evaporation path of seawater and the
coprecipitation of Br and K with halite / Journal of Sedimentary Pejyolo Vol. 57.7 t .

928 937.

Wang Z.J., Li Q., Li Z.C. [2003] Potentiality evaluation of gypsum resource in Dawenkou
Basin in Taiban City and suggestion on ore
Resources in Shangdong Proviric&.ol. 19 (5).i P. 23 25.

Xiao B.J., Liu A.T., Zhang Y.Y., Dong W.H. [2010] Geological characteristics of Xiaotun
Gypsum deposits in Zhangfanxiang of Zaozhuang City in Shandong Province // Land and
Resources in Shangdong Proviric&.ol. 26 (5).i P. 14 15.

49



I " H [ djteOdzsE" " ¢ | jBGEdasL HES | jBBR' 1 jIste
WkdsH Od3j dels Odzr dz' *° ftedS dzOHdze' Istejdegvd XXI fygls
1221 3 dzd fyls s ftO.H,0 2’285, UL SO’ dzO
LRV ?L AR wo L rwnd1 LIRSS [f 7
1{lrwz1r? sotI dvdpI LI o vpt oW 8dsWouRr)

1
&
1Jdzj tOdzsppjozfteQ@dzse ¢ . ), stfhlss ¢ [. 1.

1o omr €d2 dOY' BdzOdz' dzgd?2 Ekdz' 9 jteMmdIsjIs ' 0
larisageneralovagea@gmail.com antonheneralo@lnu.eduus;
oleksandr.kostyuk@Inu.edu.ua

The authors studied the Lower Eocene flysch of the Manyava formatnS ki b © and
BoryslavPokut nappe of the Outer Carpathians They consist of layers of background
hemipelagites represented by argillites and episodic turbidites characterized by sandstones.
In the studied background argillites of the Lower Eocene, montmorillonite and chlorite
account for the predominant pa of the volume of rockforming minerals. This indicates a

high probability of the contribution of the femic magmatic component to the background
petrophrase of their lithogenesis. On the paleodynamic discriminant diagrams, the
figurative points of the Laver Eocene argillites form distribution trends that cover the
petrochemical fields of geodynamic conditions from passive to active margins of the
sedimentation basin. The results obtained confirm the complex mixed volcanogenic
sedimentary lithogenesis ihe Lower Eocene Outer Carpathian sedimentary basin.

LOWER EOCENE LITHOGENESIS OF BACKGROUND FORMATIONS OF
THE OUTER CARPATHIAN PALEOBASIN (UKRAINIAN CARPATHIANS)

Heneralowa L.V., Heneralov A.V., Kostyuk O.V.
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As a result of the conducted research, the spatge featues of the lithologielithologic
structure of the Kerleut stratum of the Maykop of the AzBlack Sea sedimentary and rock
basin were clarified. Four lithological complexes were distinguished: sailtstone
(clastogens over 60%); siltstone (5&0%); argillite-siltstone (4060%) and argillite (less
than 40%), which are characterized by the regularity of replacement from the marginal
parts to the depocenters of the depression. The specificity of the lithological structure of the
Kerleutskaya stratum was revisl, the sections of which are composed of 290 lithmites
of regional, zonal and local distribution, 2@00 m thick, siltstone (23%), mixed (22%) and
clayey (55%) fields. Several levels of development of differank siltstonesand units
(K1i K21 K31 K4) have been identified, and the features of their spatial distribution have
been established.

LITOFACIAL ZONING OF THE KERLEUT DEPOSITS OF THE

AZOV -BLECK SEA SEDIMENTARY BASIN

Hnidec V.P., Hryhorchuk K.G., Rever$¢ . ,Kokhan[ . [ .
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The difference in the catagenesis regime of sedimentary formations in different parts of the
Dobrudja foredeephas been established. These features determined the difference in the
dynamics of naphthidogenesis: the main phase of oil and gas audation in the
Tuzlivska depression is associated with the first, and in the FurmakasPrimorska
depression with the second cycle of catagenesis. At the same time, in the first case, oil
formation prevailed, and in the second gas formation, and themain source of
hydrocarbons was the Middle and Lower Devonian deposits, respectively.

HISTORY OF CATAGENES IS AND OIL AND GAS FORMATION IN THE
DEVONIAN DEPOSITS OF THE DOBRUDJA FOREDEEP

Hnidec V.P., Hryhorchuk K.G., Koshil L.B., Yakovenko M.B
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Information is provided on the chemical composition of ilmenite from contitgndeposits

of the AptianLower Albian Andriyivskyi and Birzulivskyi phosphatéitanium ore deposits.
Maps showing the distribution of ilmenite with different oxide contents in continental
deposits are presented. lImenite from redeposited kaolins is #dtesed than that from
sandy deposits. Within the Birzulivskyi deposit, the proportion of ilmenite with a significant
degree of alteration is greater than within the Angivskyi deposit.

LATERAL DISTRIBUTION OF ILMENITE WITH DIFFERENT OXIDE
CONTENTS IN THE APT -LOWER ALBIAN DEPOSITS OF THE ANDR 1Yl VSKY I
AND BYRZULIVSKY | DEPOSITS OF PHOSPHATETITANIUM ORES

Kovalchuk M.S., Kroshko Y.V.
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The ore bearing capacity of the weathering crust, continental deposits of the Lower
Cretaceous and coastaharine deposits of the Upper Cretaceous within therefinya
section of theMezhyrichne deposit is briefly characterized. Attention cfised on the
Lower Cretaceous continental deposits of the Irgis&a suite. Based on the attribute base

for these deposits, maps were created (isogypsum maps of the sole and surface of the
deposits, isopachite thickness map, map of the average ilmeniteentn

CONTINENTAL DEPOSITS OF THE IRSHAN SKA SUITE IN THE SECTION
SEREDNYA OF THE MEZH YRICHNE DEPOSIT AND THEIR ORE CONTENT

KovalchukM.S,, Figura L.A.

Il Misky . d&Bj 4 OnR ] tsdzd dzfy ~ICdscOalzs af e E Bdels@ s 0 O2 5
J dzH ¢ j dzdz’ dz{ B @lOEdsz’ , d3lsQ@ffs @ dzts BOG dzj sdIstse "}, j dz
Cdz d3j dz' stse Cdzt d3j dz' Istse ") -Is d IsOsiptshpddfnds’ d3° talig Hie
Of Ols d Is s ) LHJB' ' dz hsegts Ctsdzlsddzj dzls Odz! degts@its G ¢
Fdxde’ ydzj tsHtso dh j Caz i3 dzf BRlsd WSS o igfdEOH €
RZOH eSS sted Mislzo Odzdzv : [ Mddzsea s’ , SteMm! ¢ ', G zugOg j ¢
stso Odz' yksk , ROBRAB OISOy W ttsHBeadh O § tsyodzomw
9" HftcOY’' sokzs ls! Mw L OJOMd dStf!' S’ tsH' zOdGdic]j B
H' zv dzs¢ o' HftOY! s Odz' , OfF L @ DV I3 /2N " ddfjz t€@sL |
stse Odzr yk)X., ROQBJEOE d Ctdzyg deste Oy " "z o,
odo " Istcs o Ozl Jie®B @I © ° Hic' BdatsL j toded MisbEisd dz'
odo " Istct 9 Odzgdz?" MC ZOH jdzi COBdz dz' Istsdz, dBsdzlsBstcd
ftetsW ' dzv fted Mizls dz' dzj  s0 dz' filss totsL § d&zOH j dz' fts
Cid 3O dz’ dz' Ctsdzyd dzlstc Oy "' ° Cdzt A3 dz' sz o Ctste
C' defy! €7 20", B\Edylsgtcj dX s, b 219 1B8s5tc® o do ' Istes o
ftocsHECIsd o dats”’ stso h * . l sofmMe Hdzs o 3 y Or o
dz' sCtoj 2 Hiso d e@flzs o] d¥dp "d@diddzts Odzs 9 * Odz! dgd d&3d
Odzi’ St5° Mo’ ldizsBE S @ ZOdz'd' izl Oo dzj dz0  ff * |
dz' dzd milsd &3 fjtedo HECdZOHj dd s ¢ OBdz' dzOd3qd
‘Iste¥ 9 Odzdzy  CtedMlsOd ydedm st H W izdzH O3 dals |
lsddzj dzls Oz ded R o' HC ZOH' o, dg¥ Yjdustse § @ tzd dzv i ek
kCtsots HBs fsHEZCIdo dzs’ Ists®l] dEjodzjHodEshy Isd s te
h dgtlz H dzv dzfy! € t5° Mo ' Isd bktotsdm!' Csets Wikl o]
o st dzdaw Ydlso jtolsd dadats’ mMd misJ &3d, ftcj HMIsOo
"Biasdzd Misddizsd f° MCOB]. t zHsdatsmdz Mis: [ Md detso t
v s S ZOBd SR OwOSIs) ttdL oo GdzGs Qz  dgAeSOsta iz Cf, L
BQ232I0R5HIEZYyT d2v Mo tstej dgdz? y' dz' Mmdzs’ COte
H ts dzts ) dgtsffitels "y dfsic s tecsHtso dh O, £ y' 2 fksdz COY’
WdzCd wjtejHMY, WCOL QARZORAHY sy &Mis dzdz'l * fo H>j dftadzi
9 ' HMlsOdz 0,3 Cd3 9" H " oads yYydes’ 6SCtsdzdy' 0.
¢ dzOdz' L fsf jtocjHdz 7 HEsfMdz HY j dgt , OWissiAc@iglz delz’ ofrfk
odte" hj flzglzy d o' ydzj tcsHtsoa dh j Bzdzs o  HCtedlsts r

" FOTAFOFLOF2FNO
FgoF T

§IFOIING<NOO
- K-

©]

67



l " H [ dej teOdzseg' © ' | iBGedatsL HES JJBa" &3 °, 1ilste
WkdsH Od3j dels Odzr dz' *° ftedS dzOHdze' Istejdegvd XXI fygls
1213 dzd fyls S O.H,0 226, vE O’ dzO

tojLkzdz sOIs“tetstf ol & OEz dAdD 58 sHc'tcls DLYFBA S fotcl 9°
By OR H' dzvdeCd oJted Hdar B QudsO \lzm® d'ddf] oy ' Qetstali By t5dzC
Cj szl sHeltsa Odz dz' tsBtslsd. v fjte" sH L 1988 to.
ftcso JHjdzZO HBstesL 9  HEO IO Ibjrndtsdzse' ydzgj SC Otk

BzHBsok SO LOVWMEe Olsd Isjrndetsdzse ' ydz tsftse dzd o sl
f i de’ yudssidgs o h ftesosHdI! MW jJSCMYf zEOOY"' 2 dzj
aff iy Odz' dzd 2 HsLe ' dz dzO Cwtedfmisizeo Odzda” dzOH tc O d
odHtBERZzo Odzdz? IsdlsOdetsodr tkH Hd&Y BGlsted 3Odzdzy * dz
sy ftetseo j HJ dzO -jftsdatisds owzlpO e ddssSc@ L Odzdh Sk yec
Costedmdzdn SsfOdzdde [ jydi ykzsets sHBodh O, L €&
lthtSSJHszq’n tesB'Is Blkzdzd R OtOCIjtodL s Odz' GJ
tczHdzd n Is' dz; tejutsaq’dzdzq’ﬁlsq’fk)gsdn(]m ‘to zitfi jo s dBty d tzits oy
Isd§f O3] ; Isj ndesdztse " L BOG Oy dadav oz H kO .
Codzyj delstcOls 9; ' Hiets § pztets & Yugtz' s O dzxjsdzgilqdzisgnc
tesHisa dh O; sy’ dgj dets ot dzde totsL tetsB C dif toE/toHssadefs"cAs
MitciHBadhO; odMme Isdzj 20O B IsBHJEO G jtdzseStesL ¢
tckHsdesmMdzsmis® o ABE k@D, [ g Gdp®aAs) el ¢ &BADR, 2 s 59 O
20230 , 1 ESAmEE®, ftsoddz YHYd 22 B, & Y soiDOz2 §y

E Hlcokm® v dtsS HJjlOdz des tsmn OtcOCIsjtcdL tso Odgts dzO dzq

AOSIsdydzd?2 dBBOjte' Odz IsO d3ff IsB BHMESEE HYts dasts f) dg'
smdetso 58 Hisfdz' H Y j dg B Iz dzd zO f tc O ydz' olO=izdiy e * @ detk
BsH | dzt 0 OdzdzvdFjydf'telS tisedal 7 tesL M " 9, LtsCtoj BO 2 ¢
tcsHBa dh O. ANOCIsdydzddz dB3OIsj o’ Odzsdz Hdzw HtsMdz' H Y
Lo " Isd. 1B8CKJdBO Lo s 1 iMmMlsjte dzS 58 u-d ¢ Gaetedzd ¢ &zC
sy O LOfOoMm o [ Jj> &Gkt stcitcHsH B J &z20dz95df Isu § tc
Stem' €O, [Mddsea O O 1 EkSddm' CO) é BRko dso s
Z0 tsfdse we s H
LH" 2fdzs 9 Odzdmw L od¢
Golden Software Surfer.

L fndzj dzts COtelstsctcOW ' ydz
o}
[bted BOdz tjLizdz 5O
Is

dmis Odzdzy d3 Folbime tSCatigdzd - L

2
s te
Ols d, ’: sB G o tstej dzdzg™ .
10 shdss' Olktdebkldsdz BOLJ HOdIR d&Odd
Oy O85! o] dz f° Bhao[‘ fsCt' adz , Ists:
"z ®jsde’ sk o de ' lste¥ o Odzdz?  CtedMmisOdz' ydzq
J dzs Odz! dzd n Elso st dedz wiststlzfyy €2 &8 o€ 18 § 220 O.
kO o {fottsHOR wsLCtdelk. [ OCHdEOd
B ts, 22K’ odo’ sy o Okbzdat | €26 5 O® dgdes/
R hOoddmisdF; COEl] BPE ' &0y §dF T/ GOt
s

g-N'

'L dats L ftg dedbn SEE] @Rt 69, TRIEL ¢d e § L s dals
Bz f &ZzOMls'® ' dz B d2' sy @ fiplg Hindst® o ozgz tzd:
Edsso On § eHOyg MOdY d3jigReldsp 3§ 2 ( 6 o3 Mls

[MC  dz ¢ shdsek ftsHEZSISdo dats’ stso h ¢ o
‘teh Odzft €57 Mo ' Isd, Ek Yy 2 fked SOY'’ & it
nOtOC I stedistc S Isztedz SO toj ytse ddzdz® Ot OBy Ists(
L B 4 O0f & tedpHoEVd f tesHECIsdo dzd?2 § &zOMls ME dzOH
Hic' #dets j Hdz' 5L jtedzdflsd a3, S Otsdz’ dzOBd  jtoj ol HE dzO

o' LdesL jedzd isd &3, ' M€ pdsi dziaf diadf é o 3 L 8 dzB ©dps Mk
1 jbjoOy08ls! bk MCdOH' fosHEClkdodsets 1 zOfmlscC
fjtejh Osoakyls! Mw L §° MSOcid.

dBMds sdz o HEBIlE, A& stpie Li5TH & doB,Els 31,
192,5 & (fjtojt o jaaf iyl d2{®@, 2 o@)M.L 5 & 3 (6] &
fjtejo' HC &OHjdzdE C OB d o ftw k]2 Mmddr ded?2 ( +
' mEf 8w d3d fsd3 eded?2 (+ 0,32); & ¥ wjd " ¥isd

68



I H [ djOdse’ © * | jGEdsL” Hes 160" & 1 j st
WkdH Odsj dzls Oz’ dz *° §todS d&zOHdz IstejdHd XXI fls
1213 d&d s cftOH0 2d'286, LCEO &GO

dz f° " m¢" o
COdzi detcy i3d?2 Ysd3 teded?2 (+ O, 3 : ¢ ftwcOo ddzts
9 ' Hftse ' HOBIs! H'  dwdCd ¢ HoQ ) jedzeeYy weozi BL d2Oy § ¢
Cdz By de sz P16, MY &R [ @B D H OB IEBE2 56, 13 ¢/ d
stsoh ddzO ftosHEzCIsdodssets f dzOMIsO L 3" dzt * s+ mMqw o
" dzwdzSd LB' dzhjdedgw MjtcjHdz BLOOYjdesets o d3 Mmls
LB ' GO¢Is! Mw L H' dzv dzC Od3d dz02 B ' dzlogts.” dstiste jh dfwdag' 2
LobOwWLtsC 3 stso h  dzts © f'  m¢" o MdtejHdz SL 9 O
mMzbBCd2 (+ 0, 29); O kol§pfmlbizh? &zOHjdzdr ¢ Otsdz

o)

COtdd fasodsd 2 fif cfraz’ Oded/21y)dz! " dg'tsxyls # 59 j t6
3)

te

M 1
L = . o ]8’; v S o Doy
90400 i i b, ! 20400 T i o I
: T b | Sl <
90200 o V) i 90200 e : Pl =
. e 179 ; i Y T
=7 & m 2 | )
90000 2 Ly | 90000 8 3 4
= a2
89800 = 2 175 89800~ 1
: 3 b 180
89600 | 89600 &
| & 171 't
89400 2 89400 .
: = E 79" 176
89200~ 167 89200~ :
89000 89000 3
19000 19500 20000 20500 21000 te 19000 19500 20000 20500 21000 | [
O] B
E L M kr/m3
o W S B o000 (e F e Im;
T ¥ . % b T A 3 e
90200~ D H i R N 2 i b e 5 | P
2] 4 4 ~ 1 90200 A AR -
90000 5 e ! o 3
90000 > 4 20000 8
o 3 9 1 4 73
é A 2
§9500 > 89800 3 -
‘ 7 | _a
89600 Y 39600 5 2l 53
= b TS 43
89400 s . <os00
.’ 33
92 Y
e 89200 N N,
oo 19000 19500 20000 20500 21000 89000 L i
. & 1 19000 19500 20000 20500 21000 3

9 G
tdfh.wese" fmd ' Hshed (0O), fso j tcn dz'
i dz' sets o3 Mlsk " dzv 3j dz' sz (6) o CBdzlsd«

sdftse’ CodsdSd tsLfsH' &z od& Misk ' d d&j dz' |
fitedlsdde Mo jtHdsoddz ftel HINlsOo dzj des 2O tod fkz dz€ L

Il dmdesawC ddsy ¥ O H' dzw dzC d w j tod H dgV dzP j ol tc "o q3izthc
fdzt 3j dz2' sz H' OcdzsMmistse Odzs 2 S Ste] odo " Istcs o Odadz
dzedy dz' sCtcj2HBBodn Ctsdzlsddzj dzglsOdz! dgdr © ' HE dzZOH O~
O (st odo " Istct 9 Odzdz st K GE 5o * o Ioliz®@ miAp Bizfnizdts
Mo " Isd o jtonds ts° Cted 2H(, hts L totsL d3d o sd3 L Odzw
"toh Odzfy! C5° Mo ' Isd SO EkEletstcddzdmw L O ttOrkzds¢
Zlso stcj dz' . s ftosHEZSIsdoadzdms o  HEC dZOH' & H ' dzv d&
"teh Odzf! C W C Mol tlsgpuMisOo dzj-@zlzs o H P dz¥ dz Gdz! dzSO dzs o °
sLjtcdzddizsd o' HEC &zOH OR( . rdzv o' HEd&ZOH' &8 =~ OOCIs

fsCtc’ odz' , dgjtc’ odesdy todegd? WL ftSH' dz L O dzOIj 6O
Cdz d3j dz k. 500 dzj BHdBEHBdShHkSNHSEZH B ¢ ¢ dZO
WOy Odzt dgd 3d Edi3seo O3 dZzOGCtetsd@BOH Y j dzdg" © ' HC dzZOH*
Cjsdsc’ ydts’ ' lssE tsLodlsSlk kjodlstt'

Cj Bl EdEdEe’ ydzO lstOdL dlsdz Ml ] yse ddf G i
MstOldctEOW " yd to' odz .

69



I H [ djOdse’ © * | jGEdsL” Hes 1 iBo &, lilbt
WbdH Ockj dels Oz dz ' S zOndz Istejdgnd XXI Tl
1213 dzd Ml cfOH0 2’265, LSO d&zO
Buicr
Caepanosuua 23/7274 BMmicT inbMeHiTY, Caepiyiosuna 58/7235 imbMeHiTY,
Tosumua i s e/ ToBmmaa . . kr/m3

I'nu6una, onpoOyBaHHs, 1Tonor1t}nnu °g g § [nubuna, onpoGysanms, JITON0riNMH & § =
M M CKuaz M M CKIIa T N

o IllllIIllIIII

E 8 1 E 7 1 Hinano-

9 E8 1] KPCMCHCBHIA

E 1 nicok E9 rOpU30UT

=10 E 10 1

: 11 : 3 11 ;+

E 1 nimano- E_ 12 17 KaoITiH

=12 I KpeMeHeBHH 1 E 1 A nepe-

E i 1 TOPH30HT E 13 1 { BijIKITaIeHH

=13 E 14

E Fo1l 4 E 1

- 14 E 15 I j

E 1 MCOK E 16 ;

=15 E 1 { N TTiCOK 1

o 1 E 17 1 +

E 16 1 KaoJliH E 18 i Kaosin

17 nepe- E 19 T{ nepe-

= 1 BiJIKITaICHUIT E- 20 BiaKIaaeHnil

= 18 ) TicoKk E o] 1]

=19 035 4 E 22 ] j

E : E 1 .

=20 1 KaoIiH E 2 1A [, FeemE

E F : 57 ] E 24 ejoBianbHuil

21 1 €IIFOB1AIbHUM E e 1 {

E 22 E 26 1 229

tdBRuvdise’ Ctodtsdtd L ftsH' dziz e.d3'fr]lslz
Mo j toH dzise d dz

s dMsC odSCtedMisOdzd - HY J o] dz:
AN GlkteO [ . ., 42822]01daz nytl dets frf dz* diny Is I Md detso 5° H' d
tcsHsodh O IsdlsOdzep G - dB'tezH IsO / MEZHHzIs § && j IRDY .
https://doi.org/10.15407/gof.2022.43.059
AN GktecO [ . ¢. , s 59 @Qdz &l . wdz® [B2OH2839 O SO telzH
H' dzv dzg€ d [ J ) dded M@zl ¢fls @dets adzf] Ac Otdarsie . Ytz @ § . Tz 46 520 dz
T 414 . T11¥.Ottps://doi.org/10.15407/mineraljournal.45.04.100
AN Gzt O . ¢., s $2023 dzB].y &k s dz' [~. dfidsddrzis | dAgdOts ts tf & 5
f OtcOG jdzgj sdydzO ' dz' d3j dz' stsdetsmdz dntis ! toc s Hzt§ 6 FlEMO Clisd Is
tczH .l " /Mdzd € MmMOts ' oM CBEets dzOY' sdkOdz' detse s kdz' o
Cl JBBdztsg ' v, G B& @Y &, A JNtipdittosorghl@.26565/2411860-
20235905

70


https://doi.org/10.15407/gof.2022.43.059
https://doi.org/10.15407/mineraljournal.45.04.100

I "W ' dzgj bOd&sE' ¢ 4 jGEdesL Hes 1 JiBo & ', 1jbkt
WkdH Odsj dzls Oz’ dz *° §todS d&zOHdz IstejdHd XXI fls
1213 dzd s S f@.H,0 2P'285, LSO’ dzO

1rtzeo 71 dmwrsd wirwfiatrowl 1t éB 1w LSt
prvdtsvrRYL W dvdL Awwy codsodrrfws Jrtror+s

[OhJleseo @2 ¢ .fX.stetsnlfdz [ . |
1w cwdemisdlkls ¢ jtskzse " & sd of! ¢d2 dzOy' sdzOdz

s d ‘mashanyal.11.11@mail.com mitrokhin.a.v@ukr.net
2udzmisdlskzls ¢ jsdzse’ ydedn dzOkzS 1 Oy’ sdzOdz' dats’

The paper presents the results of a petrographic studigofmbritesi a new object in the
area of the Ukrainian Antarctic Akademik Vernadsky station. It has been established that
the ignimbrites are a part of the Mesozoic Argentine Islands Formation. Samples, initially
identified during field studies as dacitituffs, during petrographic investigation revealed
characteristic features of ignimbrites, including pseudofluidal microstructure, relict
flamme, and a pyroclastic texture. The studied rocks have undergone significant
hydrothermatmetasomatic alterations ih the formation of secondary minerals and
recrystallization of volcanic glass.

FIRST FOUNDING OF IGNIMBRITES ON UKRAINIAN ANTACRTIC STATION
AREA

MashyrovaA.Yu., Mytrokhyn O.V.
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The paper presents a methodology of paleogeomorphological reconstruction that enables
the restoration of sedimentary basin evolution and tracing the conditions of placer deposit
formation. The method is based on the integration afasigraphic, lithofacies, and
geochemical data.

Keywords:paleogeomorphology, reconstruction, methodology, ilmenite placers, Trostianets
deposit.

METHODOLOGY OF PALEO GEOMORPHOLOGICAL REC ONSTRUCTION
FOR ANALYZING THE FO RMATION CONDITIONS A ND FORECASTING
PLACER DEPOSITS (CASE STUDY OF THE TROSTIANETS DEPOSIT)

Maria MEREZHKO
Institute of Geological Sciences, NAS of Ukraine, Kyiv, Ukraine
e-mail: geoinsge@gmail.com
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The Dannebrog Islands is small island group in the Wilhelm Archipelago locateskt of

the Graham Coast of the Antarctic Peninsula. Ukrainian scientists carried out the first
geological survey on the Dannebrog Islands in 2020. It was found that the geology of the
three largest Dannebrog Islands is similar to that of the nearest datterstudied Booth,
Hovgaard, Pl ®neau and Vedel i sl ands. The g
dominated by unmetamorphosed plutonic rocks namely dioritoids and granitoids. The age
of the Dannebrog granitoids is apparently identical to thanalogues on Booth Island for
which Paleocene tPb zircon isotopic dating has been obtained by predecessors. The
dioritoids were likely formed somewhat earlier than the granitoids. The oldest rocks are
xenoliths of gabbroids found in dioritoids on Danetig-1l Island. Basaltic and andesitic
dykes intrude the granitoids on Danebrédglsland. They belong to Late Cenozoic mafic
dyke swarm that traced from Roca and Cruls Islands through Vedel Island to the
Dannebrog Islands in the northeastern direction. Exdce of glacial abrasion and moraine
deposits on the Dannebrog Islands was formed during the Last Glacial Maximum in the
Pleistocene, when the Wilhelm Archipelago and the entire surrounding area were covered
by a massive ice sheet.

FIRST DATA ON THE GEOLOGY OF THE DANNEBROG ISLANDS
(GRAHAM COAST OF THE ANTARCTIC PENINSULA)

Mytrokhyn O.V.,BakhmutovV.G., Bruchko M.R.
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CHARACTERISTICS OF (LA-GD) CHONDRITE -NORMALIZED PATTERNS OF
NATURAL NODULAR MONAZITES

Mihalchenko I.

State Institution "The Ingtite of Environmental Geochemistry of National Academy of
Sciences of Ukraine", KyiaJcoldan@i.ua

The paper presents the results of a study on the parameters of choniitmalized rare
earth element patterns (Lai Gd), including Law/Ndn ratios and ceriun (Ce/Ce*),
neodymium (Nd/Nd*), and europium (Eu/Eu*) anomalies in nodular monazites from
phyllite-like slates of the Skelyuvatka Formation of the Precambrian Krivoy Rog Series
(Ukraine), placers of La Monnerie (France), Urasalah Creek in the Kular Rangaberia),
and carbonaceous slates surrounding the Kara astrobleme on Morango Island-KPai).

The study reveals similarities in L#Ndy ratios but distinct differences in Ce/Ce*, Nd/Nd*,
and Eu/Eu* anomalies of thelLn patterng which may reflect variatias in the
physicochemical conditions during the natural crystallization of nodular monazite grains.

JefI1[RIJovw mAgYntgfd ¢y rRm el g sbgtosuwh [ wkAwl  (
GD) 1J{rvuvfctiRrRm [fuih ¢ARrRU

[ drOdzt yj degS s w. w.

Introduction. Monazi te (LnPO ) i &ntmineealsfof stulymg@ mo ¢
the lanthanide series elements (Ln) due to its ability to efficiently concentrate Ln, Th,
and U within its crystal lattice. The lanthanide pattern provides rich information for
reconstructing crystallization conditions, interacts with melts or fluids, as well as
subsequent epigenetic transformations of crystals. The primary value of such analyses
lies in identifying characteristic anomalies and asymmetries in lanthanide patterns, which
arise from specific lanthanide fractionati mechanisms. Since 1936, a distinct variety of
monazitei nodular monazite (kularite] has been recognized, characterized by the
presence of inclusions of rodkrming minerals from the host lograde metamorphic or
metasedimentary rock. Numerous cheahi@nalyses of this monazite variety have
revealed significant compositional variability, most notably the zoning of Ln and Th
distribution within individual grains.

Analysis of previous studies, problem statement, and relevance of its resolutiofo
date,a substantial body of data on the chemical composition of natural nodular monazites has
been published; however, most of these studies characterized bulk grain samples or individual
spot analyses of separate crystals. In recent years, research empbogilimed analytical
techniqgues has been published, enabling the characterization of lanthanide (Ln) compositions
within individual zones of nodular monazifest least across the L&d segment of the Ln
pattern.

In 2025, findings on the variability of euriopn anomaly values (Eu/Eu?*) in Lpatterrs
of natural monazitgroup minerals of diverse genesis were repo(tdihalchenko, 2025).
Particularly pronounced variations in Eu/Eu* were observed betweepattarrs of rare
monazite(La) and monazit¢dSm) samp#s. It was concluded that the high variability of
Eu/Eu* values in the studied spectra results from fractionation of lanthanides during mineral
forming processes.

One distinctive feature of natural monazite crystals is the presence of elevated Nd
concentrdons in their core region$ up to Mz(Nd) 7 alongside elevated Eu contents,
accompanied by correspondingly lower concentrations of La and Ce. This compositional
pattern should be reflected in the estimates oi/Ndy ratios and in cerium (Ce/Ce*),
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neodynmum (Nd/Nd*), and europium (Eu/Eu*) anomalies calculated from chondrite
normalized Ln concentrations in the chemical composition of nodular monazites.

Purpose of the study:to identify and evaluate the characteristics of chondrite
normalized rare earth eteent spectra (Liasd) in crystals of nodular monazite.

Materials and methodology.This study is based on both our own analytical data on
the chemical composition of nodular monazite g{dihalchenko et al., 2024nd published
datasetgLazareva et al., @18; Kovalchuk & Shumilova, 2020; Tuduri et al., 2023)

To characterize the REE patterns, the following parameters were seleaté@ddy
ratios and estimates of cerium (Ce/Ce*), neodymium (Nd/Nd*), and europium (Eu/Eu*)
anomalies, calculated from choné+itormalized concentrations of REEs measured in the
chemical composition of nodular monazite.

Based on chemical analyses, mass fractions of lanthanides (La, Ce, Pr, Nd, Sm, Eu, Gd)
were determined. For each element, a concentration coefficient was ealcukhg the
formula: Lnn=Lni/Lnn, wherelLnn is the concentration coefficient of the lanthanide,is the
mass fraction of the lanthanide in the sample,landis the mass fraction of the lanthanide in
Cl chondrite (Sun & McDonough, 1989). Spider diagsawere subsequently constructed
using these normalized values.

Cerium (Ce/Ce*), neodymium (Nd/Nd*), and europium (Eu/Eu*) anomalies were
calculated using the  following  equations: Ce/Ce*=  Ce/(LanliNdn)Y?
Nd/Nd*=Ndn/(PLSmy) Y% EWEW=Eun/(SmulGdh)Y2 whereLay, Cen, Py, Ndn, Sy, Eu,

Gdv represent the chondriteormalized concentrations of the respective elements in the
sample, normalized to their corresponding Cl chondrite abundances (Sun & McDonough,
1989).Statistical analysis was performed usarghmetic mean values (ave) of the respective
parameters.

Results and Their Discussion The La/Ndn ratios, Ce/Ce*, Nd/Nd*, and Eu/Eu*
derived from chemical analyses of nodular monazite are summarized in the table. The results
of the conducted studies el significant variations in the k&Ndn ratios, Ce/Ce*, Nd/Nd*,
and Eu/Eu*, both within the entire analyzed sample set of nodular monazite and among
individual monazite grains.

The Lan/Ndn ratios range from 0.1407 to 4.6443; Ce/Ce* from 0.915 to 1.6dMNd¢
from 0.529 to 4.796; and Eu/Eu* from 0.0426 to 1.6833 (see Table). Given the significant
variability observed in these parameters among individual samples and chemical analyses of
each grain of nodular monazite, further analysis of the parametersowdscted on a per
grain basis.

Nodular monazite from the Skelyuvatska Formation of the Kryvyi Rih Series
(Ukrainian Shield) (samples nosi 2B) exhibits a zoned structure composed of-(e)

(relict core), Mz(Nd) (grain nucleus), and M&Ce) (grain rim)

For the relict cores (samples nos.i 18), the measured parameters are as follows:
Lan/Ndn ratiosranges from 0.9689 to 1.9636 (average = 1.4801); Ce/Ce* from 1.12 to 1.33
(average = 1.23); Nd/Nd* from 0.53 to 1.08 (average = 0.77); and Eu/Eu* fromid01161
(average = 0.67For the grain nuclei (samples no$9714 16), Lan/Ndn ratiosfrom 0.1407
to 0.2865 (average = 0.1949); Ce/Ce* from 1.25 to 1.640 (average = 1.39); Nd/Nd* from 0.83
to 0.96 (average = 0.89); and Eu/Eu* from 0.28 to 1.68 (avera@84).For the grain rims
(samples nos.iB, 17 23), Lan/Ndn ratiosfrom 0.9846 to 4.5000 (average = 2.5926); Ce/Ce*
from 1.14 to 1.51 (average = 1.33); Nd/Nd* from 0.57 to 1.30 (average = 0.77); and Eu/Eu*
from 0.16 to 1.24 (average = 0.77).

The grainsof nodular monazites L2G7 and L5G3 from the La Monnerie placer deposit
exhibit a zoned structure. The core zones display higher concentrations of Nd (up to mz
(Nd)), whereas the outer zones are enriched in Ce(@u}) (Tudurietal, 2023).
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Table. Results of calculations for LaN/NdN ratios, cerium anomaly (Ce/Ce*),
neodymium anomaly (Nd/Nd*), and europium anomaly (Eu/Eu*) based on chemical
analyses of nodular monazites (Mz*).

- Mz | Lan/Ndn | Ce/Ce* | Nd/Nd* | Eu/Eu* | © Mz | Lan/Ndn | Ce/Ce* | Nd/Nd* | Eu/Eu*
2 3 4 5 6 1 ]2 3 4 5 6
Ce | 2.2617 1.22 1.30 - 32| Ce | 0.7123 1.01 1.23 0.85
Ce | 4.5000 1.18 0.63 - 33| Nd | 0.5623 0.93 1.21 0.79
Ce | 4.2042 1.27 0.87 - 34| Ce | 0.8425 1.03 1.21 0.80
Ce | 1.9239 1.51 0.57 - 35| Ce | 0.8569 1.04 1.35 0.83
Ce | 1.7477 1.14 0.84 - 36| Ce | 09184 1.04 1.22 0.81

Ce | 2.0941 1.39 0.80 - 37| Ce | 0.8415 1.04 1.35 0.83
Nd | 0.1484 1.26 0.88 0.70 | 38| Ce | 0.7331 1.01 131 0.81
Nd | 0.1498 1.64 0.88 136 | 39| Ce | 2.7575 1.09 1.44 0.96
Nd | 0.2492 1.27 0.83 1.07 |40 | Ce | 2.6162 1.12 141 0.97
10| Ce | 1.9636 1.24 0.53 061 |[41|Ce | 2.6073 1.11 1.42 0.96
11| Ce | 1.6557 1.33 0.74 049 |42 | Ce | 2.4927 1.13 1.41 0.95
12| Ce | 0.9689 1.12 1.08 141 |43 | Ce | 2.4549 1.12 1.40 0.99
13| Ce | 1.3323 1.25 0.75 0.16 |44 | Ce | 2.6457 1.12 1.43 0.91
14 | Nd - - 0.96 0.28 | 45| Ce | 4.6443 1.09 1.46 0.88
15| Nd | 0.1407 1.55 0.91 168 |46 | Ce | 2.7864 1.10 1.44 0.92
16 | Nd | 0.2865 1.25 0.87 054 | 47| Ce | 24715 111 1.42 0.91
17| Ce | 0.9846 1.19 0.96 - 48 | Ce | 4.0394 1.09 1.48 0.92
18| Ce | 1.3375 1.50 0.60 096 | 49| Ce | 2.8869 1.25 1.26 0.46
19| Ce | 1.6743 1.46 0.90 0.16 | 50| Ce | 2.5095 151 1.46 0.59
20| Ce | 2.9226 1.36 0.61 0.74 | 51| Ce | 1.3709 1.47 1.46 0.47
21| Ce | 2.3210 1.34 0.65 124 |52 | Ce | 0.6256 1.33 1.28 0.61
22| Ce | 3.3942 1.44 0.66 - 53| Ce | 0.2955 1.13 1.09 0.53
23| Ce | 4.3380 1.29 0.70 - 54 | Nd | 0.2920 1.14 1.08 0.67
24| Ce | 0.7392 1.02 1.27 0.87 | 55| Nd | 0.2774 1.16 112 0.53
25| Ce | 0.7001 1.03 1.28 0.86 |56 | Nd | 0.3074 1.17 1.06 0.59
26 | Nd | 0.4522 0.92 121 0.77 |57 | Nd | 0.4860 131 1.04 0.59
27| Ce | 0.7073 1.02 1.30 0.87 | 58| Ce | 0.8017 1.39 1.36 0.28
28| Ce | 0.7295 1.03 131 0.87 |59]|Ce | 15263 151 1.55 0.55
29| Ce | 0.7298 1.04 131 086 | 60| Ce | 3.6785 1.57 1.55 1.03
30| Ce | 0.6496 0.97 121 0.83 | 61| Ce | 4.3603 1.16 1.24 0.64
31| Ce | 0.7312 1.01 1.26 0.86 | 62| Nd | 0.2287 1.00 1.10 -

*Note: samplesnos. 1i 23 were calculated using data frdMihalchenko et a).2024) nos.
241 48 from (Tuduri et al, 2023; nos.49i 61 from(Lazareva et a).2018) andnos.62 from
(Kovalchuk & Shumilovia2020).Explanations are provided in the main text.

Grain L2G7. Lan/Ndn ratios for the core (analyses nosi 2@ in the table) range from
0.4522 to 0.7392 (average = 0.6714); Ce/Ce* ranges from 0.92 to 1.04 (average = 1.00);
Nd/Nd* ranges froml.21to 1.31(average =1.26); Eu/Eu* ranges from 0.77 to 0.87 (average
= 0.84). Lan/Ndn ratios for the rim (analyses no39i 43) range from 2.4549 to 2.7575
(average = 2.5857); Ce/Ce* ranges from 1.09 to 1.13 (average = 1.11); Nd/Nd* ranges from
1.40to 1.44(average .42); Eu/Eu* ranges from 0.95 to 0.99 (average = 0.97).

Grain L5G3. Lan/Ndn ratios for the core (analyse®s. 34 38) range from 0.7331 to
0.9184 (average = 0.8385); Ce/Ce* ranges from 1.01 to 1.04 (average = 1.03); Nd/Nd* ranges
from 1.21to 1.35 (average =1.29; Eu/Eu* ranges from 0.80 to 0.83 (average = 0.82).
Lan/Ndn ratios for the rim (analyses nos.i48) range from 2.4715 to 4.6443 (average =
3.3174); Ce/Ce* ranges from 1.09 to 1.12 (average = 1.10); Nd/Nd* range4 #&8no 1.48
(average .45; Eu/Eu* ranges from 0.88 to 0.92 (average = 0.91).

Nodular monazite from placer concentrates of the UalitkaCreek gold placer deposit
in the Kular Range. The probable source of the monazite is Permian black shales of the Kular
Nera terranéLazareva E.V. et al., 2018).

Analyzes of core of this monazite (nosi58) Lav/Ndy ratios are within the range of
0.2774 to 0.3074 (average = 0.2931); Ce/Ce* ranges from 1.13 to 1.17 (average = 1.15);
Nd/Nd* ranges from 1.06 to 1.12 (average = 1.08); Eu/Eu* ranges from 0.53 to 0.67 (average

81

OO|NOO|RWIN|F[(F




I'H [ daeOdtsE' T ' g jScdasL T HB | jBRT &R T, )ikt
WkdH Odsj dzls Oz’ dz *° §todS d&zOHdz IstejdHd XXI fls
1213 dzd s S f@.H,0 2P'285, LSO’ dzO

= 0.58). Rim analyses (nos.i/2 and 5¥61) showLan/Ndn ratios ranging from 0.48) to

4.3603 (average = 2.0273); Ce/Ce* ranges from 1.16 to 1.57 (average = 1.39); Nd/Nd* ranges

from 1.04 to 1.55 (average = 1.36); Eu/Eu* ranges from 0.59 to 0.61 (average = 0.60).
Nodular monazite (sample 2211} from carbonaceous shales surrounding Kara

astrobleme, Morango Islan&dyKhoy) (Kovalchuk & Shumilova, 202@analysis no. B in

the table)Lan/Ndy = 0.2287; Ce/Ce* = 1.00; Nd/Nd* = 1.10.

Conclusions
1. For all analyzed monazite grains, thexiNdy ratio of the core significantly differsdm
that of the rim. Specifically, the averagentlddn value for cores is less than 1, whereas for
rims it is considerably greater than 1. This contrast reflects the distinct chemical compositions
of the core and rim domains in nodular monazite grains.
2. Monazite grains from the Skelyuvatska Formation and the Urasalakh Creek placer deposit
exhibit a positive average Ce/Ce* anomaly. In contrast, nodular monazite grains from the La
Monnerie placer deposit show no Ce/Ce* anomaly in their cores and only a wetakepos
Ce/Ce* anomaly in their rims.
3. Significantly higher Nd concentrations in the cores-{iid)) compared to the rims (mz
(Ce)) of nodular monazite grains from the Skelyuvatska Formation result in more pronounced
negative average Nd/Nd* anomalies in thre thanin the coreConversely, nodular monazite
grains from the La Monnerie placer deposit and the Urasalah Creek placer deposit demon-
strate a positivaverageNd/Nd* anomaly in the core and ritmoreover, thaverageNd/Nd*
anomaly of the rim is signifantly larger than thaverageNd/Nd* anomaly of the core
4. Nodular monazite grains from the La Monnerie placer deposit exhibit a weak negative
average Eu/Eu* anomaly in their cores and lack any Eu/Eu* anomaly in their rims. In
contrast, for nodular monaegifrom the Skelyuvatska Formation, the average Eu/Eu* value of
the core zone is substantially lower than that of the rim. In monazite grains from the
Urasalakh Creek placer deposit, the negative average Eu/Eu* anomalies are nearly identical in
both core ad rim domains.
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Technogmi ¢ waste from UKkr &uchm aadtalingsn wasie magk, ansh d u s
dumpshas traditionally been viewed as an environmental burden. However, their
mineralogical and geochemical composition indicates the presence of valuable components,
as well as ree and dispersed elements. Analysis of data from the Kryvyi Rih, Nikopol, and
Zhovti Vody regions demonstrates that many of these wastes meet the geological criteria for
mineral resources in terms of target component content. The author proposes a
scientifically grounded classification of such wastes as secondary mineral resources, which
would enable a change in their legal status, attract investment into processing technologies,
and integrate them into circular material flows. This approach would enhande Jai ne 6 s
resource security and support its commitments within the framework of European
integration.

MINERALOGICAL AND GEOCHEMICAL CHARACTERISTICS OF
TECHNOGENIC WASTES FROM UKRAINIAN MINING AND BENEFICIATION
PLANTS AS A BASIS FOR THEIR CLASSIFICATION AS SECONDARY MINERAL
RESOURCES
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The study of the structure and composition of magnetite from carbonate rocks using a
complex of analytical and magnetic methods shovikdt a significant Mn content and its
heterogeneity are observed on the surface of the crystals. According to FMR dataaMh
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the genesis of carbonate rocks.
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The lithological and facies features and conditions of formation of Cretaceous deposits of
the Ukrainian Carpathians and prospects of their oil and gas potential are considered.
These deposit{Spas Shipot and Stryj Formation) contain sandstones that can be
industrial reservoirs for hydrocarbons. Thick sandy strata in the middle part formed as
deposits of gravity flows at the second level of avalanche sedimentation, at the foot of the
continental slope of thenorthern continental margin of the Tethys Oceafrormation of
bituminous parentrocks-of-oil siliceousclayse sediment ationsis related to deceleration of
processes of terigenous sedimentation and phases of ocean anoxic evedtshaf 1
(Barem-Alb).

LITHO LOGY AND CONDITIONS OF FORMAT ION OF CRETACEOUS DEPOSITS
OF THE UKRAINIAN CAR PATHIANS (PROSPECTSOF OIL AND GAS
POTENTIAL)

Poppl. T., Havryshkiv H. Ya., HaievskaYu., Moroz P.V.
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Apatite is a widely distributed mineral that serves as an indicator of the chemical
composition of rocks. This paper presents the features and composition of inclusions in
apatites from rocks of the Haisyn complex (also known as "sobites"), which are widely
distributed in the junction zone between the Rb&ych and DniesteiBouh regions of the
Ukrainian Shield. Inclusions in fluoroapatite are represented by both monomiakand
polymineral aggregates, which are the result of crystallisation of the entrapped granitoid
melt. The presence of amphiboles, graphite and carbonates in the form of inclusions in
apatite indicates that the original melt contained fluid componentsinarily water and
carbon dioxide.

INCLUSIONS IN FLUORO -APATITES FROM GRANITODIES OF THE HAISYN
BLOCK OF THE UKRAINIAN SHIELD

ReshetnykM .M., ShumlyanskyyL.V., StarokadomskyD.L.
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F MgO |AlI203| SiO2 | P20s | K20 | CaO | MnO Fe203 La203 |Ce203 | Nd203|Na2O [TiO 2
A-1 1.41(2.17| 82.59 03| 53 8.23
A-2 18.54| 66.53 14.58 0.35
A-3| 03| 0.76|0.41| 1.28 0.32| 84.73 | 8.64|3.57
A-4 15.09| 8.21 | 44.86 2.14 29.69
A-5 1.53|39.15 1.32 5.05| 34.46| 18.5
A-6 | 6.99 0.68 5.71 86.63
A-7 36.97 7.56 0.45 | 6.73| 34.02| 14.27
A-8 38.58 4.99 7.51| 35.97| 12.95
A-9 | 8.02| 2.33 1.08 4.11 84.46
A-10| 0.12| 0.69 4.52 90.76| 1.51| 2.4
A-11| 0.12| 0.87 2153 69.62| 6.37| 1.5
B-1 13.62|15.52| 39.3| 1.27| 8.48 19.78 2.03
B-2 18.74| 67.13 13.19 0.94
B-3 24.62| 61.24 6.98 7.17
B-4 0.54 | 99.06 0.4
B-5 23.65| 62.21 0.11| 6.61 7.42
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Zinc spinel from a pink granite xenolith in rapakivi granite of the KorsuNovomyrhorod
pluton of the Inhul megablock is described and analyzed for the first time. Two varieties
were identified: gahnite and kreittonite. Information on the distribution of other spinel
type® magnesian and ferroud in various rocks of the Inhul megablock is provided
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This article explores the challenges and opportunities of the digital transformation of the
Paleontological Museum at Ivan Franko National University of Lviv, marking its 120th
anniversary. Based on the museumdés extensi
research methodology, the study highlights the potential of digital technologissich as

3D scanning, GIS, virtual and augmented reality for the preservation, study, and
popularization of paleontological heritage. The results include preliminary dagit
inventory, creation of interactive models, and development of educational AR materials.
The discussion outlines strategic prospect
digital paleontology, open science, and international collaboration.

FROM FOSSIL TO DIGITAL ERA: 120 YEARS OF THE
PALEONTOLOGICAL MUSEUM OF IVAN FRANKO NATIONAL
UNIVERSITY OF LVIV

Tuzyak Ya., Kirchanova O.

v 2025 sy 1 Odzy sdestsdztse " yded2 dBzL j2 [ 9
"3y d2 we OdzO AtOdzC O 9 "' HA OO dZl R Dtzepts CF B ‘9 ' dej
K9 ' dzj ' B, O 2 dOcetHBs thddmddlsd " dv=a, wed?2
MEzyomdd n yYdi tsoffEsis & kefitsdor . Hssd' Islsv &L j 2
MCOBOVWde dzsflsj 2, O 2 ydodds { tctffipsydtytdsds . dzOE¢C d,

120t ydzd 2 iwg' d&fykst' v d&Hj2, 'Hj2 O o' HCt
fots Bddzdzj 1j Bk . Aj OCHY Bsdjdgksnesddy Gse
bteOdMy stedkOy' ', o HCtdls'  dOkSd kO ¢ dssOd

LBjadsde, O 2 fjtjthBdmds o0lsd MfOHNddk, tosd
OClOd dzs¥ Hd" dsodr §6Csd d .

VI YOMdsdz L d' dzdz )} Odzj sdalssdzse ' ydzd 2 iz
fesmis' ©, hts ' Hdkz' @OkCselk, e ' Isdef, HE B d
OChbOd dzdds b CwodlsjShls' MkyOmdd: odS¢dd¢" o
CzsB Odz' L Oy*' ' deOkSCd IsO isltejBd k LBjte]j N j dads
1 Odzj sdElstsdztse * Ydzd 2 Bkl j 2 By @20 G detsd ‘¢ aaedi B s did o
5§ 7 dzts dzts 62 mylhs(dt o0

ddzOdz’ L YsfjtejHde 7 HEBMd HYyjd , Wsttdkzds o0
odte’ M jldldalrj sdzlstsdztse * yded?2 d3zr 42 [ v ' d3d dz we 0O
' fMstste’ ¥ &OkSCBodn HBMd HYjd@ , LsCtjdO k ¢ Odt
Cjbdztse 'dzOdz tzfpc ' # Odzj sdzlstsdzts@ * SO olkcdzj otsHdzj o
sfdetseo 58 Hdzw yYydmdzj deded s OCOHJ B ydzdms fkzBdz COY'

B' dz' h ' fyls! HEsMd Hyjd' LOddhOsls! v EOdsH NS
o' Hifkldz Mis! MEtESsEGd, dbesd]yjdz * dsjceoy’ ¢
HOdzd = 5O dzj HsMls O dets B i FHOGCY SRz B’ © alz' €& ©dgk dz

] Metehdi LdEtjsi0 Wshmdd ', Owi' od §sd Sodn HE
idzj odCttedmistse zs 51 fMwlsezO 1 thezdgt® Mifizs Blzy dzOkZ S 5o t
Cwsdglsj S’ . 1 ' ufmkld M vydWbtsets tojftejL jdlsO
Hsfd HdzdS' o, MiskHjdas' @ SO CsdBOHM! CMmls' ,

103


mailto:yarynatuzyak@gmail.com

I'H [ daeOdtsE' T ' g jScdasL T HB | jBRT &R T, )ikt
WkdH Odsj dzls Oz’ dz *° §todS d&zOHdz IstejdHd XXI fls
1213 dzd s S f@.H,0 2P'285, LSO’ dzO

B3 ) d2OtesHdzd n ftes' CISOR . AdWtetsodzts d'yy dzd (T HEEEH O dUsle
CtesC HB 9" HCtodIlsts’ dzQiZEL LW SH tC s, 2 f Aisk sda'dzv e .9, " &
2024; MacLeodN., Guralnick R., 2020;BeamanR.S,, CellineseN., 2012;Koller D., Levoy
M., 2006;EuropeanCommission2021; UNESCO, 2032
S IskzOfipisez adtc' M j dzgdav z dzts & dzj de® 5B 'daiz'dzq 5 BO Y d dzdzc
1 JYtesMmisOdaedzy * dzlsj to Mz FAIRY to d de§ datifladds Adceds®lz € d Is
InteroperableReusablg

1 1stejBO 9 ydhiWtese 2 bttOdhWsttdzOy® ™ &L j '’ o
mdmlsj di3d .

7 [ sy digle* ' dzZlsjcttOy’ ' dBeLj®¥ o 'otesfj2f! ¢" H
T 1Oydzdoeo MIs? LBJjtejyjdedzw SO fsfkzdwidL Oy"' ’
907 ChtsBOd dzdf jCtdse' ydds odSddS' e.

s OS¢ ddz yddesdz, ydWtse L Oy' w, " dgls j odzOy ' 5 dzO
H' WO 'dsigze j &8 dzj dzdhj MlstcOIlsj " ydets o Oy dzd o

CtosC OB Hts 2BGeEts MsOzsets totsL o9 dlsC kz.

AOCIsdudzd?2 &Ojte' Odz 5O dgy GBSl dsyrs®@ ' # O s ikt &
kdlsk 5! v dz0 kdz2 COd d2 2 Stsdzj Sy' 0 ) Odgj tdzls
ZOY' SkOd dsets dzOHB Odzdzy (2022), wWECO d&Od yk°

L' BtcOdzd m Ef tctsH 59 Y Hotsm Mistsdz' Is! £ sOtf Ols !
lotetsy ", 1dz ' 1H o¢dBBitedy” , ¢L° ", oWtedy' .- stsdz
' L sl B8fmdtc’ L dzd » GJ sdztse ' ydzd n it sSH' 9 a3
GteOW " yded &3 dBOIs§ to* O dzts d3, Oten ' 9dzd d&3d HEBC EZd3] dzls OcC
BOs Is! ' -tphEr&EgsS B Yy dzdz’ Milss .
[ JsBHBBd&sG " Vv fH tefjd BHONYJOdzdzd3’ Y Hd Myd f dz' dzOte dzd 2
1. s z@Mmdz" f Odzj tsdzls tSiddEelc VW y=idzts ez jusis(H?d O dzOdz" L, Mmlis
v y' s ' L ydzj dzz o Odzdz? tsMOHBO d A lesah, Is ©¢
2. AdWtcse ' Isij3DMz® @dziz o Odzdz? L 6OL &' 9, WBlssetcOd3

OClkdodedn dBSHjdZj2 HEY o' ©lskOd dzd: iCMmy L d
3. 16 doW StesOY QY H dipd fpfistg wfyfls §icso sSE 5 OdzOdZ L b
CdastekzC Yy~ §OdjsjStsdse’ yddn kdse .

4.1 8 dW SteEOSdS O kO ifpHsds d B urtzl £ 5j b sezd Yy 3
B' St' L desBOdz Isksw SO W' dzscjdajlsqudedn LoodwL S
5. s sz tse d2od@dgQdizdzy o dzj MS 2z dBzL j¥ E Lo
o VLSO d& kO Mo kseotsdkz &OMh OB .

[ 5 Mz yedjidee n sjRdsdkse' 2 dOdj ) Ol :

1. 3D-C Odzz o O dzdzv so.wmwgmog@;@gmdw pMES Bt
Hjdzj?2 odStsfdedms tejhlts¢, wWC' - gRRHYfEREOJaIJIEL!
Hsfd Hy jdedz" B 8O Mo ' Isdg & § &zOls¥ s d3C
Wt trsd30u Glgy  Mmdhls§ G mMEstse Sc s 0d0d L
ezCy'w HOdzjtsjitdse yddrs bkEdhtss IO ' d

o BOLJ HOGR] ro fls Gzias dzdrO HdztcdIsd = ¢ Ols Odz
OH Odzd d3d , LsBtOY jdedzg" &3 SO dzOEZC tsoddzd t

hE s NONV RV

>
v

"l Od &0 5O Hisf\ERAR) G dit | Oobs LdE SRS (1 dgk
o' Isdz2' 7 fsHESK 8, wW¢' HBLoBdY lDdh@sy d:
" fdzkz o O dzdzw .

h d dzdzj dz@o yOdzdz" SO . € (a6 “Olo jisttsdiiO Is &l © 5 p dRdizts
OLS" 9, odwodz dzdgv BtV sdztse ' ydzdr f Olsj todz
sStsdztse " ydaed = H Odzd .

6. Aqiteso O ] SdamistelzC.y' § s HfjOHEjosq RAE' d B g dg =
f' HMkOs' MstOdcetwoOW ydda, B' sdsc' ydds IsC

TFENG>w 00

5 013

104



I'H [ daeOdtsE' T ' g jScdasL T HB | jBRT &R T, )ikt
WkdH Odsj dzls Oz’ dz *° §todS d&zOHdz IstejdHd XXI fls
1213 dzd s S f@.H,0 2P'285, LSO’ dzO

1 OMmlstsmizeo Odzdzgy ydr djIssH' & HBSL 9 sdzv dzj dzdh
? " desjetkzoOld 'R E MEyOmdzd?2 dOESCsoed2 HIME EH
fsfzdzvtcdL Oy ' d2OZCH] lsdOf tdiO o ' dzOtc s H dz
[ stcd B3O dz' tejLEzdz sOIsd, A dWtc st B ¢ 9 jhtopirdyc €
cstedL sdzlsd Hdzv f Odzj sdzlstsdztse ' ydetsets dzL j s, L 5€ t
1. 1028t O % dzlf jycfth @ip's VO dz' LteOL Cd dBtsy kls: Blzlsd
OL HOdzd -~ GCBEQHateap®ldgiDatabae , s Mftedwisd By a
dHd distsmls ECtcO’ dzfp! € 5° f Odzj sdastsdzise ' ydets’
gdr HtMdz Hdzdy! Sdr SCtdhttey' 2d' 9.
Mo ' Isdev " dddéstelOO ! dz' Iskzted, ' dzlsj wOSCIsdo dz
sLotsdzvweEls! Mlsotstes 9 Olsd Hdzwe N C ¥ s 3®isla] o gz@ &
stedzgOdz’ dets’ tsfoe ' Isd. A jSTEMcsE(toAz AL OsH izt
OkCd MjtejH ®BSdEH" .
z dz' Is Iz te dzO Ho[ljdztsd3®ls‘/(\ﬂ’WlE;®a|‘-|Bﬁ]lﬁlﬁ]lﬂ'dﬂlftjmf’ Bt
dzedzO2 dz Hdzv EC O™ defp! € °  H ' IOG {f liskctefd M IS "dats, L j hd3
dz' skztedzesdzsz H' Odzsckz IsO L B M 4 dzdzé dzOy ' tsd
BJtod)d dzdz'@Q sPyYgy wlif g @dzdzy L
s Ctedlsdydes 9 Oy dzdoaddz o
q
q
s

B

J 6d

OBJLfJykz® tdL J t
Ediiseo O tdL &' o

~n O3 OB ts W Ozolzy Wgdzg &3 GedZOB " o .

Cdz2Odzmtso O MASdREBaNIs! f tesH ¢ Is d-C X tela@df ,tc d § 2@ B Iz
MG, ftej L j dz2sOy’ ° kdz' COdz dzgdm L teOLC" 9)
9dr HBAaBBH'® HMAv &L j&¥.
1jtemt j SIsdod uvlzz@02dediswlz’ . tesCd dkzL j 2 dtsy 4 fr

1 /(J(ﬂzlli;df, ygwtctse s’ i Odzj, ts dlstds difsts "' H dzld® vdR@dLX [zt

w
NO>Q S~ NFVQEI—Q O

ztsc '

7T 1 O0Otelsdzgj esdz k& ‘ otetsff j 2 M € dnr LHESHaY daCikofaph € @ dgS (

Europe

T J " Hijtesdz & MW jtc, bDHLCGHET | WWzCHdMiskzy HTtS

dzts© ' € kdehigldmdzts dzvinfed@n ' = SR tsydn .

Il dmdesd Jftetseo’ Isjrdesdzse’ ™ o' HCtcdo O Is! dgso
we doOkz¢Ctse s, sMme " Isdz 51 Sz® & Bdzd Is izt elzis ! dzgizn lsixg
Ctsdzj €y °, O 2 twteBdlsd ' = HBMiskzf dddid H &Y ¢ dtss

JydWtczo @dzge®? dzffz= WtsdzH " ® MmMftedw “dzZlsj cte Oy
Bitedy', LsCtejdBO yjtejr kEyomls: E o " HCtedlsdm BC

wdzls j ©OC I do dz yd¥-tsse j d'V, s o BRISMRNE BB RO gz L
' HacthzBIsJ sfe ' Isdz' 2 sfdsfsej&lzy's OdL tsdgksjifof ds' d s {6

fsfzdzvtcdL Oy~ dOESd MjtejH dBsdsH' .

AdWttse O tejtftejLJdlsOy" w My On N d dzd ‘ 9 Oy dz
Hdf dzs 3ZOIs " LBJtejyJdzdzgv dzOy' S5dzOdz! dats’ f Odzd v |
2SO dzip! Cts° dzOEZECd o Mo ' Is° .

[ d&zv toj Odz’dayO P'dzz fygfW jetso " L Oy' ° dgj tsBr ' Hdets tots

COtlskz, LOkzEydlsd Isj n dz ydz tcj Mztemd , f " Hodh dl

Oleq’a‘LIzaOlsq’ f Otclsdzj teMmiso O L OC OH J d3' ydzd o3d ,
@mbdb W d3d .

[ O Izlsdz"l' R g 't H daOdlagZ’ 2 dstle’'©® dZOEZC tsots’™ M OHM dc
ls':dz w dzd hts HtsL 8tsdzdIs! fjtcjsoatstedlsd 2t
' H q’lsts ZOEZSCd O & YHdMydy dz' dzOtodets’™ M " o ff

s dMmMse odStedMisOdzdr HY J o] dz:
skLwe ¢., A" A tsdg ., Zddzs | dg Ol €9 dw.misp
' lszOdz WAJEy Biirde” olsjndz' € fotsdiity' "1~ Gidy ts dzls s d

15/ 25. DOV https//doi.org/10.3097al.56.2

105


https://doi.org/10.30970/pal.56.2

I "W ' dzj bOd&sE' ' ¢ JiGEdsL' HB | jBotd&
WdzH Odsj dzls Oz dz ° §ted S dzOHdz Istej dghnd XXI
1213 dzd s S f@.H,0 2P'285, LSO’ dzO

MacLeod N., Guralnick R. [2020]Digitizing the Fosil Record: Opportunities and
Challengesi Palaeontologyi 63(3).7 P. 303 317.

Beaman R.S., Cellinese N. [2012Jlass Digitization of Scientific Collections: New
Opportunities to Address Biodiversity and Societal ChallengesKeys 1 209.1 P. 7 17.

Koller D., Levoy M. [2006] Computer Graphics for Digitizing Cultural Heritage
Communications of the ACM 49(6). P. 5964.

European Commission. [2021] Horizon  Europe  Strategic Plan 202D24

GBIF (Global Biodiversity Information Facility). (n.d.)Data Pwlishing Guidelines

UNESCO. [2022Digital Transformation of Museums: Policy Guidelines

106

1 jste
fls



I ' H [ djteOdkse’ ’ ' | jsedasL’

His |
Wkdh Ogj dels Oz dz' ' fteq S zOH dz'
V]

jBa’ :
stej dzgnd XXI Mmls
(s740]

121 3 dzd fyls s fO.H,0 2’285, CtcO’
dsovws 10JRe[RM " TRf[(1TvW] 1Tt WYofud wwy D
rdafwrrr1? vo lrtzw tryvf2vduRr
10 HCldzs | O diBs CA j HISTg) Yz ®r oz’ uj 28 s

1 @3 dA .

I jtey Oo dz0 dOkC 59 O kMisOdsoa O ¢ A jdzlste fftetse dzj O3
sMOHBoSEts tkHskIse ttcj d2MRX223@ukr.ned € tc O dzd e ,
A 0y sdz0dz’ dzd 2 | € sdztse ' udsgdevg@ukdastts v ¢ 6 O’ dad
‘wdzmisdlskzls ¢ j sdzts@ ' ydzd Rs ge@bk.ruslad@omail SamO * dzd
stadnichenkosm@gmail.comenua@yahoo.com

The aim of the study was to identify the patterns of distribution of the nmiateromposition

of suspended sediments in the | ower Tgshecti or
Dnipro and the Danube. Determining the qualitative characteristics of suspended
sediments, in combination with quantitative indicators from statemitoring data, is a
promising approach for developing an information base on their overall condition and
distribution.

Analysis of the obtained data will contribute to understanding the ecological processes
occurring in surface watercourses and their impgon the environment and human
activities. Continuity of such research and the formation of loteym data series make it
possible to substantiate predictive indicators, assess both déort and longterm
environmental impacts, and provide a reliableuiedation for planning and implementing
activities aimed at restoring the natural state of river systems and the adjacent marine areas
within their zone of influence.

DISCHARGE OF SUSPENDED SEDIMENTS IN THE DNIPRO AND DANUBE
RIVERS T RELEVANCE OF RESEARCH AND FIRST RESULTS
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The paper examines rocks composed of exotic clastic material collected near the town of
Boryslav (Lviv region, Drohobych district). Petrographic analysis of transparent
sections showed that the fragments are mainly represented by quartz, quartzites,
quartzite-like rocks, and effusive rocks. The mineral composition and structural
textural features indicate metamorphism within the greenschist facies.

PETROGRAPHIC CHARACTERISTICS OF EXOTIC CLASTS IN THE
DEPOSITS OF THE VOROTYSHCHA FORMATION OF THE BORYSLAV -
POKUTTYA NAPPE (TYSMENYTSIA RIVER AREA, UKRAINIAN
CARPATHIANS)
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The Golyatynska structure is located in the Khust district of the Transcarpathian region.
There is a problem releed to the age and structural position of the deposits of the
Golyatynska anticline, located in the front part of the BitlyeBvydovet subnape of the
Krosno nappe. An important argument in favor of considering it not as a tectonic remnant,
but as a structuve that takes its place in this sutover, and not as the mythical SuBilesian
zone for this area, is that the Oligocene sediments of the Golyatynska anticline belong to
the Bitlyan subtype of the Krosno lithotype, which is characterized by an excessively
reduced thickness of the menilite facies in the lower part of the Oligocene section. This is
rather not only an important, but also a decisive argument, which indicates its belonging
precisely to the Bitlyansk&vydovetsky subcover, which we present fa first time in this
work.

PALEOCENE-EOCENE DEPOSITS OF THE GOLYATYN ANTICLINE
OF THE KROSNEN ROOF

Shlapinsky V., Pavlyk M.LLazaruk Ya.,Savchak O., Ternavsky M.
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The petrographial and mineralogical characteristics of charnockitoids from the central
part of the Ukrainian Shield are presentedihe need for petrographic study, prior to
modern analytical investigations, is emphasized, especially for Neoarchean enderbites.
Among them, two contrasting types have been distinguished based on petrography, namely
Yatran and Ingul.

PETROGRAPHY AND NOMENCLATURE OF CHARNOCKITOIDS IN THE
CENTRAL PART OF THE UKRAINIAN SHIELD

Shniukova K.Ye., Tomurko L.L.

M.P.Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of NAS of
Ukraine, Kyiv,shniukova@gmail.com

I Mis.z§ vy Otc dztsiCr Wdaldss fH' s yE Mdlztlz 3O 6 BOIs d ydz' sO d3j |
' H MjttjHds 3 OHB SCEPMdef FSC sz M dIs (v '
odwe dzj dz' z B ' dz' htfithsd  odgli oc\OBdaefdf$tido o § s s\ if 5 clAe @z
FftcsHtsey BOGEOI! sna ttsC ' o, L Ot Pan ‘d4i dz
| sdzso 2O ko OEO ftodH" ' dzv zOfMw dzO2 H Q9 dg' b
YOtedets j dzgH j teB " IsOd3 dz' sd dzfp’ S sEts Ctsd3tf dzj €
1 sBlY Vo H-j @dsHds’ Y O bizgl dzddzO® & L dzts &3O dz'
fsh dtcj dz' 9 Yy dzlstc Odz' dz' 2 y0ofls d dz' L2, ) &34
| sdzse Odz' ey €' 2 hsodzg 2 Lsde (41%)1) .

b dzOdz' L s jtcd HUzOF tcd & fifdzysits|iCE @ L y! sz O2 t
dzO0 bLYtecdls s o setcOHM C8° B dEZOMIs', Bl L H"2
Yotedzts¢ " ss" H' 9 E ©OBECOR d& y9o' HBERYB' ftotsc tc O
Mo jtcHdzsoddz £ BOMj2dz 1" oHjdgdece s 1 Gk 9L HBO
tddzs BO fiedlstsC " @ (clsteOdz , Yy stedzd; Xz w@fidep Szl 1 bzl
oLHBoY ' Yyss (M, vwhkdd O 26t ftodssll
I sCtso jdz €O ') OOy B &Y c Odzs o bkdz' W' COy'
fstecS§BYdZO o HBOW@AWRPLEEHY zZo OdZOMY " dz' WORB], ¢

C

OOk Lk @O ctdksed fjltesejddz , t' HE' fMdz
fteslbtdsyS s Ho&Y & dj ePddsd HaEdsE s Y OWHOUsSe & .
zjtcBOCp, O@®PS5HGME HY Pddeteh § @ . © dzj 8BRS L

AOCIsdydzed?2 RO jtc' Odz, Wistedzdzt 9 Odzadz” f tatsB dzj d
1 fpdzy tejlsjdz des’ fjtejo  teC€d BhLdzs tBteOdzss 36
YOtedetsC " Ists’ HORBd IsO Blkzdzd ftedL dzOyj dz@ HdzYW § SH O
HisMdz' H Y J Hzd® ) ddsOdsdimtctd * sodf' 9.y J dzdz’ YOtcdzetsC ' IstsdH 59
ftesBdzj B3O "7 Cttej € bdeted B € RO bdgOddsy O dgdzipw , h s O
Zso' CGjo' & ydz HOd "tHEB StjdBdn & dzj tOd
NS ZOHBd MOdBE’ LPEHEHEH @ S'tesmOE Biss ' dz dez d&zOL o Iz,
f sn BHY J dedgw ' dzOo ' Is! ftcdL oasHdIs! H S dzj o ' to
B dzj eOdzse® Yydzgd?2 MEC zOH yYOtedetsS " Ists’ H' 9 ¢l tsdz @¢ts
g0 Isdz B dzj cOdzd ftoj HMls ODLAGA Py j EBOdE O o ff

119


mailto:shniukova@gmail.com
mailto:shniukova@gmail.com

I "W ' dzgj bOd&sE' ¢ 4 jGEdesL Hs 4 jo° d3", 1 jste
WlzdH O dzls Odzr dz' ' ftedC dzOHdz Istejdznd XXI Mls
1213 dzd s S f@.H,0 2P'285, LSO’ dzO

(s lszj)BdetsC sz’ wdzd i o8 dzj 6Odz 9, BCE' & St
BT &tz teisf YOGS tdn d dzdzlr C tsts LS otkzdz' tsoB' (RIF dal Iz
td kB dg'teds HiIE@ ' EIE Y o Odzisds dz' Is @' Higj 4l dzd © COYFO
Bsc Y  GICXEEDIZOEIAIOW.ctc' o

qd BOdz  to.jv QierlztsCOslytg tapd Mdzts BOE BOIsd ydz o
Hfdzseo dz0 f jstetsctcOW ' ydzO s dzde ' Mmis! YOtedz
OBBEY 'qusdstE .2 tsL o dlssC CttdmlsOdse OMsts 5
ks Sfdfke Oddhs WOE@)AMTHr YOLdsC s’ H'
iG] BBe.odoujdzdR (BEEHOR fjljoOyd ck
fdesL j eded Mis s’ fflg i G EeED  H'sdes ki §  uHOsdsusO dat
leSLJtGdzq'ﬁ]lsO Cjlbjtose ZOMsss O Oy HE dff B&iist
H oadWodwsls! Cdzj 2Msodudz sjChmskztk,
5ON o Odzdz Isj Bdes S sz’ wdzd & o5 ClBjOEQ@ED Las 0 Oz
5! GCkOdtse ZOMmlssolz S OOC &OMsdydk MbtekzS sk
ed bsots’, o WC'2 ndtjCldedy Mmis: §° HECtsj i
jBjsOREEY " Lo Od YOtedssC' s’ Hd KOs s EROE Ol
dzts H kOBt f Sl ' i SIEDHS ‘Bltids 5o s’ HE s dzOo * Is!
GOdElst' Bty deL | oz fkRls dOpds cfOstdtiodz . s OC
5OC ZOL 50 Odz HB fsWod yjdkj dsdes’ MstekSbktd.
10 COfdi SOy 2d 2 H OOl TAS d&ddcyjHdg o
iz (StesH, §jtcjoOy0slk! fottsHd dstdEOd dt
H
Is

=]
FIOTH
g0 =0
== G
o0 -

a7
g

"0 TE-0OY@@ ON "=
u:l—a-rm-g_s\(ﬁﬁh

"H&&gqgnm;&q

odh jdets’ 1 ezzpipisPliztz. = dzOdzj ¥ Ols+ YyOtedets$ " Ists’ H
dve' thptzd §Otel] diff Ods@dy fiZw dzf! ¢ 5q Hed G R' ‘vOF dzd
figls Odedz' odwoeodzwels! " Hodh jdlz dzy dO,Mls® 00 KO
G ' Hdzts L )1 jlstetscteOW " ydzdiB99 § tsHifj 6 Hyas'dR dz0 § tedRtS digg
OfmMssmMsalz' Is! Mw - MdwtElstshHj ephflp] B2 f tstc’ H i
BZOdzcj €d6j emis | des ols, dftodBydsytso BsdzytsH' stEdls O
dtemisj dztso d 2 d31sdzutSH‘Istsqls) sO CdMmdzdri (Bt
Jthr]ISHSdZ@dZ Is tc gHD © 3" Is, Y@t dztp jodghs j asalf 2 G tcC
dztst lsg[;tefnlsc; dzts o [ R W theom iststf demazef Is'f o' Hd&Iso d
jy' Odz! dets”’ ¢ YyOtedztsC ' Istsoats’ & dzsdgj dz€ dzOlskzted
OOl ftedmMB@) CHBJOPpBIcdMisz GBsMw 8¢ OL " 8 ¢ O3
H LOLd&Oydlsd, "t M tcGdspaRdz' Jsdgy | & 5 tods{defi) { ®ts gl
fdzj ¢Mm" 1 sBEYYW, -Ocdryd dgiclbduvz yj [tn
]Ofr]lslsfr]lsaOdzO Hts odeydJdedr YOtedetsC ' Ists’™ H' 9,
Otedzs¢ ' Istso Oe dztsd3d dzg§ dzOlszte© ' dztsH oflskzyf O £
ZOH 5 d3 WOKtg s HAFO L odAi® Bz X dpcQtdoy 50  Ii3sda| S0 " kg thls
dqdzd?2 vOh dzd¢ dgj B fMlswis: , wC dzOdzj ydls'w,H dzw
al]’OQq’, Hiwe' H StdldsihsO Saf@s Ftde 'ls OH 'yt tdhsld
&z CHMBY, 2t dzj ROLO®IfHkdas HdWOa' lsEsk ¢ OB
COd o WPWKEZ, w¢ * o ' dgh R ¢ @B tethH ISP dkE DR
Cdud, & Misdlss Mw L OB Btetsdzj dzd 21 FHUzv Wi tesjcLs fotyf +
O Odzd W Y Otsdat§ Y 'Misias h ifAdsdfig ke PR dzo sz’ fils C o Oyl
%, O o Cdmddn Stddo Pk fge ' EDBEWHES @B HE A 8 %,
1 dz0c¢' sC dzOL k2 T gipzd BC d&®BicsHOBPL o d yo02 yY' k¢t
LHO " 2dzd C s Oded 2, Lt wB@ s fptdy] Mdels d 2 s aifOlm@dis ¢ s
YOtcdats j dzH j toB ' Is @BR2 Ui Iy Bdzte Plsj! 12 4dz € d o  iOHstslzs j dzr
55%); o j dzH j 8B ' ISOF o B B2%.§lzOW]| B Bz@L & B EtetsH OR
ftoj HiNlsOo dzj ded 2 OdzH j L d dzts d3, tc ' H-658; Ctdz'dy s tdZ0R dz
Ists dz$ tsL H adzdRdzd € & P dz, LEfiste® yOs Is! My 6§ & ¢ o tHfd
H'  stedflisftc.Hte' Bdg' IsOBdzdIlsyOfmls® L jtedzO f dzOc"' € dz
¢ o Otopydzw MitciHd R stdf@die' H - ALOCIs | todz te' HE ' fMmdz

n¢13;nnﬁrdﬁzqn

NO GO nge 0

oo

120



I'H [ daeOdtsE' T ' g jScdasL T HB | jBRT &R T, )ikt
WkdH Odsj dzls Oz’ dz *° §todS d&zOHdz IstejdHd XXI fls
1213 dzd s S f@.H,0 2P'285, LSO’ dzO

Cdzd detsf sH " B dz' HoJ Rdd S d ff =i dad d4¢ . ¢ @ izdgd ¢ Is ts dzC ° Y
Odz? B ' IsdLOyYy'v¥ He ' 2dzd¢d OBts "7 o' HMMklIsdz Mmils+ .

1l Oy dzdo O f ibtescteOW " YydzO itk tkzd dz' Mmis! Q Gzt dzif
O3' M pdzdps.tetsH On ¢} Bdz' ctsdz0é 6 'fusdztisdBQ d'ddS dz' dO dids
cOf j &®Odg'dzd sy @fgls d tcj dz' £ f &zOc' tsC dzOL * f so s H
sLBOodzjdzdr s1 z t fsligh j tsBO IscOstc Otelze. 1SQ " € OB €A * ts
dzddzd?2 uv' Sdyd, O I[sO¢ 5y das deltgGalis dds@f= M Os MUsQ tdedzts
O o' HiMkzlsdesMmistled r dan B ] ez OWz L B OPStetsH ', MisSB dz
f StcsHOM] defcl. © 1 dMm! ABOOCaW Mz de. o YOtedzts j dzH | t6B
l jteBdzt YC O dgj BO' Odesdf jtelsdls' @ L O dzgOW o daetsfmls® &
wzeizzsy btesnd, ' Oikickz® ag@tdagtto drn Bsdytsdz' IsOr 1t
BZOMdoelz ° Odzlsdf jtelsdlsd ' dgh sgts, d3OGc BOISH Yydets@ ts,

V LOEZEyjddr HAEY (ot odWwdedgw Isdftsednm J dzH
Odzsd f j telsdls’ o o f tp@ded fp lzge® of Y deddzj BO° ff j-BOBPlS j dz |
Cdzd detstf " tckBCUj dB "I0sdlslz HEY ] BOdts, O i G €
YOtedets j dgH j teB " IsOr ¢ ' dz2 €' fls! " tetsCMjdz © L d3j dgh L
f zZ06 " ¢ dzOL ° sO LB dz' hoz' Gt nadziCS gy & A isf s B Hs:
o3 Mls sl z L OGO Izl s Odzdz" &3 C Odz' * otsfls”
o d3 Mdedr JjdzH jteB ' IsErS %9 ' dz UCAcidEssPidiEtt] tc By Oda@las ¢ 1 &
CtcOdz' K@%, 30 &GOS Md 30 d%z® (G tcdddfs i)l ‘dz' Is tc . J
CoOysotsd@iz wWwsthipfdz OO EREC @ dff' { G5 O &0 dO .
f stesHO ¢l sdz' e sdzOe, weO disyJ 99 0 0Olsdmw Myt
BOdze j tod Is ts 3.

VU BIOBBEEY ' LsoOdedr T tesHOR L Stodmls OdztsB dzC
C' dzr €' Mlss sl z o' dz dzO2 yOMmls' h j O dz@F dzQ rcJsdpds s 0
B L Jtedzso d 2, ‘I offdroaANtsajdnd; MdzOBC O 3" CtetsC ¢
C'dzr € s tof HEIO] Isizjac.j h " syOMmisd?2 * dzj f jtelsdlstsa d
odH" ' dzj dzgdz" 7 fste" H L RBOE RO Ils diasdzdfzlfy d3Bls tf b HpsiABtc Qf di
Tt Ol yomsd M jBIdiss@Bin Az sz IO f &ZOc' ¢ ZOL E M &
202 yoOMmls' hj o COLOS kZOLtsoaOdzgdr  StetsHOR CcteOdz Isd

| sdzseo dzgd 2 Isj ddzts € s dz' tedzd X s tgls deff fc @ tisCichtp B df dztifts sl

990 0OIsd YOtdetsC ' Is O d3fts s A OdsBtdzte Z'olstso Z &

odfOHCE, wWChts il totsl fi@? gRidhz 6 d)j 25dzk S | fgak
f stetsH OnR cl sdz' e sdzlz e o3 M 208 s § Y Bz O
ftedf OHO' d2O0 EPGEOdY stc®HYg wWO2B ' fp ] 4 djidgdz] St
10%. s d fiydz' fstesHd 0% fslckisy ' @sC Mj dizg  FRE ftd eZ0IsA
YOtedets € ' s PGB desto € O Us Of ssues Hz@E | ZOL 9 Odzgd n Gt Odz
YOtedzsC s o, Gty sCfjd o' HiMklsd' 2 & hd % OF

1 Odz d fyls* Mls stelstsf " tetsCMjdz Htewdks L Odzjydls
fstetsHd: KBOSdjL' Odz dZ YOtedetsC Ists’ Hd B fMlswis:
dzts te GO dz! dztsicWs] tads'cH I | tofls j dz, O LOd LdMmls’ Y O te dzfs
(LSt i3O, 1 ta®nYiesi )ddzme fl HjeasdisHsC.Otcytso d 2f mf)sted Is

Wtz jodz'ls Yt Hdgz' Is! Mw L WOwWd stsdz, hts ft
CR ydes C Hj dzelsdydz® o dzf k.

v hdz WOr s tsiMjd ' HES Elsetstes ' dzj L 3
" Cfipe v 9 C o Oteyts o tsdglezd Bts dp P dZd €,  tz. wH[jd TPT et
Cdz hsfylst ¢ ies@dasid toy! sBz T H sdisW L d3 tStlssy ot
StesHOR WwW¢ L KRBOCKBOdyudzd 3, kOS OB OK OB 50 dz®Hd
tclststf * totsC fipjodzdz§ M| detsds ' L detss B teiss L Od3' My dzo[?
d
J
d

L
¢
)
1
L

1IN

jwCdrn EheERomO kO (i) ' IGEAFO MYE)L ¢ @@t
| 66 f i d L Ok bt ek d stetsls dzts desh ' L
ilsj dz yomlsdr MmsekS sddlz v ' disld GE O asw@ta@

o S5 T (=t W ss

121



I'H [ daeOdtsE' T ' g jScdasL T HB | jBRT &R T, )ikt
WkdH Odsj dzls Oz’ dz *° §todS d&zOHdz IstejdHd XXI fls
1213 dzd s S f@.H,0 2P'285, LSO’ dzO

LOB N jdedz? ' H' BRstel dztOahEy ' B jsiigsaiRst) ] g ZE seBO O«
9 fttetsHOR yY' '’ Zzs ¢ Oy fs st tsCmj dkz o
WH " sditstelW dad 2 Stelstsf " csCMidz L ORBEH s Mwe OF jlsw
BOc BOIsdydzedr MjtejHdz = f tstetsHOR, o dedrm N4 9 ot
tetsLf OHE Iso jtoH drn -gedsLiydiszize : ¢ oz0 W Opvasifiidslz jHo' dis tdsd IS
fMjtoj Hdg' » YWishedsdad@F tctemisdr Ho ' 2dzdC OR Els@®datcds® ¢

[MsBdzdots Mmdz" H L OL dZ2OyYydisd =~ Ow@E K jztcdz’ |Hdes &
MCJidzjlsde Wtstedzd st tesChmjdkz, s Mo ' HYyOls!
o4 dzd € LijtcdzO st estmjidkkz §oyvwvikss se Odz o ¢
f ZO06 ' ¢ ZOOK Olsdels ) jjls OBsteW ' L s Oded = J dzHyjdzeHz dds
CMj des s teW dz' Mm¢J dzj Isdz' odH"' dzj dgdgv W jtetse "' f j tefls
Ced3 dze ssdz' kfsal, Is @Y tsis| diE) dezlo dddsss tcsetso 58 5B d3O dz
Stelstsf " tesCMj dzgz C g e p tedzY Sth ] Oy ShstsL L OW " S
YOtedzts € "TI9tE" HARIs OBsteW ' L 59 Oded A, tc 4 I@Cdzd 2 dBOE A IS d
v W ilsg tzds’ dzG Istsdz’ Is, hFs LOR MO ¢' §Jjtemlsj dz, o'
v W i3 de.dz’ dze Is Hlzdz'ddg e Odz o d s Cts” W@y B .5 dz'Ols tsdzj ef
LOB N jdedgy ~ 3 Btolstsf " totsCyjdez ftod s OdzOdadats H dzw
tesLodlstst Bk ftstesHOR Ma' Hdzs® yOMmilsddzd wdze kzdz fr
ftetslsd L OR" Hdes® yOfmisdded, WOy ' &BjlsOBste ' L Bz

t sL o ddzj dzd 2 5 OMj detieds s{OdgY ' B S dz z YyOtedzts € ' |
M sMisjtc’' O’ Is+ fMmw 74 odh JjLcOHEMzd R @ h dZ'dgh @@= I ©
9" HL dzZOYyO"' s+ Mw  dzduh jh do WiDE s Idxfdgyyrh @ 57 f totse, t
ORY' Bsdsd, L dO2Hjds MO®Rsmls' 2 d2H ' Lisjtds® dzfid @z¢ j
5% MlsOdztso dlg'dzj HzBo s ts0 O B BOdS | Qlzdlsl 2 0 v & O H g ts
ftedf OHO' dzO dBOGdzj L tseOMIsddze mMdls.

sdz' detsf ' tetsCfjdz YyoOfmlsts H' OcdesMmlskz’ Is! v o f tot
Esets dzgj BBO° 9 hdz' W OnR Cdmdzd A todf Sls” &) , ( zL Ol ts@
YOtcdets j dzH t ezt B R vfcHPB.OGC OlIs' 57 MjtejHdE 7 ff StetsH O
Cdz' detstf " 6%, jthed Az HOC @G dz] gzidd @@ .00 dzd ¢
o' dzg, dz2O0O o' HZ dzlz 9 ' H) BtOEIONY] dtd ts CChvld" drfksH % SpatslE i Pt
202 tsfMmdzts o dz' '|hGOBu’tGSISGIS'Hq’G@dztGHZBU15th$stnJdz f so My H dats
Modz' stsds, Is' dz' Cufdze® z gz day jj tolb | tists y@REZEEEOD @' B, Sted s

1 Blsq’ls £ yOttdesC ' Iss” HOR ¢l tsdz' €tsdzg@ e dzgzs® 56 5 C
s o3 Mls Cdzdw OCKHMURY - o YistetdH ORts  (2zC
n) 2866 @ BLOEAESAsY J dd O LBo' dioyfusiisszl dzif St
sO 1 jdzdeo 1dfy! , 2000 v 2f3pts] Hodds' nflst
C'dz €' Mlsy B' WS dilsdpsF Ry ge" B2 d %) 2dusdEdss RO B 2% d
Qsou;utsa sz istdzzds2z’ s OblazdHj, v Be ¢ O B¥% EH * HsjtevdSlsdo
CoOteytsodnrn kH 'tegBdlsOnmj toj Hdz' ° -FOBOIAE HES IsA g 5 W&k o3’ ffrid:
f'Ldz 2, QOO | ddsfiss ' § &zj sftes’ ydze Hotted$
uq’tegtsdzlz SO WY®Isg skl dZOYyO0' Is' Mw (9o tocHOR totc.
B' slsdls, o' dz ®BO' §sBOLOdzyjod?2 o' HIS' ds§ ' 2t
YOtedetsC " Ists” H' @ ‘2 dis§id Pl ‘s dsy OB -5F) 5] f B- 94zO M|
B' BIsdlsOd3 ctcOdzlz dz’HIS tisdem{ bz 7D B SIsdls dBo,Mis@lso !
dso skC O’ dzf! C sk ¢ H 6L, BSo® BB * dBsdilpOE IS'L HjWwE
ljdzde O 1 dMm: , Jded dzd 2 v L% g yo ih BfIAGEA®6R d Lo'd§ difds
CORY ' Bsdz' stsad2e 2tets od3 M (2, 4%) ‘Ywdkfgide Oo
fswhde o Oo MW ded ) ud KEd b § BE | HBOLARRPBO@GB Il o H
Is j dspiAste d d3, dBO2 Y j yYtstededd3z C sdz' tstetsds.

| tOdzOls yOMmlsts ffftatisldsjdids yeC@Rls! Py 99 h dz' W On f tod
CdMmdzdr ¢ BtetsHOR, HJ BO* odGedzvH dD%B ZzGH jodstf G
Odz' BOdZHd dztso d2 CctOdzOIls o Y@lstz® fiztizH jstOB ‘dsfOlBs 7O, «

122



l " H [ dej teOdzseg' © ' | iBGedatsL HES JJBa" &3 °, 1ilste
WkdsH Od3j dels Odzr dz' *° ftedS dzOHdze' Istejdegvd XXI fygls
1213 dzd fyls S O.H,0 226, vE O’ dzO

BOCOB® -k’ ots Od? dgOdzr  dESo' it d AP @O 5 | & Y L9 ks dz
Odz' BOdzHddz L EMiste’ yoO' Is! MY F dse sk w0’ df' ¢ &kl
I jdzd S Oul jftgn jteB' SOR wlitz'das Is @®DEz0Os ts .dzj RO .

Vb CdMdds YOLiZEEE sy 8§08 Likdkdco Idm kO &
Oy HX% 1z " dz' Y @ .j ceWdscOAdz, . j B dzs ¥ €O O { !
1 jdzdC O 1dm! o' HLAOUO  Is! MW L jdzj &gO h ' dgj dz' O
BOGdzj sdls BOdts ts5h qisj ded 2 7 'z czYf Yeb Fofgfj ckits s = OetecHS @5H
Odzj' @& kB hdz' WOR oqdwoedsy dzgd?2 cdzdh j tod dasj M@ iSO HY st
Y Otedzts § ' lausizarzdz Wst® 4 dzd dzd 2 v Oh dzd & § 5L B O dzj dz' o

0f Odls Is Oz Wtk Sidatz’ v ‘Biz’dfjdec Otz 0 57 f toS5B OF O
hdz' WOR, d b Geltsidpyys0 cedd BO.C.O0Lyso ¢
Bs dzy ts dav tste dzdfe? s Oh dzd €, dzOo i BYsq , X WA SO Isdzj B O VOt
&dhj k& Hoe®GR fj tsfjcddd ot sEcBO@DY ) d2'  wdt B dzozs

l jeBd S0, 1 jdzdCO ldm', vsotwdd?2h zOl@EEOy s d
YOMmists LEMlst’ Yo' ls! MW o § ol muizswpyy, 9 g fpdedt® x 'C Of
I'df', votdd?2 uvOhddS, udd*n0, CktOd ' (HEA® ' Ik

BsdzOydls Mfsmisjte' eO° s qw E hdz' W OR.

l dimdzsd JhtesctcOW ° Ydzay ®© 40 pg QS ' eZ@HEZ YO n dz' O dz
Hisfdz' H Y j dada” f stc’ H SO & dzj cOdg lotcsctc®F o dRABES
BOGc BOIsdydzedr ftetslsjtosL ts2 M Cdrn YOtedetsS " Ists” H' o
Gjdzjq diglRY HB ' dz' " HOodzg' = dBJ sOBSLW * y Bte dEA] s 52] H
BOs Is! MC ZzOHdE ‘" Mistste' 8, 900y dzdets hj dzO MIsOH"
LOSBdes B tedzsfMls’ SO tesLH' dzdsd §tesH HE ISEEE
o' agMsedzdoats yj OCIszOdz! dgts H dzW J dzH j toB 'Os ' 9
f5atsHY J dada” $da HBM' 170 g jsHedsiclectOdy * f) i § jo3es el |
CosdzlstcOMisdz’ Isdfd, dtstod LsoaOd o ' Lddr yYOMml
sdf L sded | Z) sO " degekzdzr M €2 Isdf e T wzks’ .
WisteOdzig e ‘jlsiz © ~ Ot OS Isj todz dzd ud fmdzj dzdz' md dze J§
B' sIsdls BjL GCdz destf '  tesCfpjdze o hdz' WOR, o' HfMElsc
B dzOy izt 2 dz? s € jdzHjteB " Isd 3 Mlswis: dzO ¢ dzOH | ¢
LOB hkz' Is! Mvisd§,z d3t jdde tisfip@alz'Isls , ojddSkE ¢ dz ¢ Mmis!
B' slsdlskz, slz IO Odalsdff jtelsdlsd, h{' ' dgjdzz IsO GtcC

HUthC odSstedMisOdzed = H Y J tof dz:

stcdoH" ¢ w. )., 106d ¢ J.[., vzttt [ . .,
w. {f. z2ds®OEm® O [ . w. , resddzo [ . 1. [ 2006 ] 1 d
LEtO’ dzfr]JQBGB hdlsO SO HJWEe' B tcClzoOdedz” 1N SH 1S
U . 28 4. -3.0

stcdoeH"C w. ., stQOsuc;dzgis 1.J ., vkt ofl ., .,
zdzt Cs9 O s. | . [ " dzd ' 90O .f . [2011] 1 jbtesdtse
h d IsiCs.. 1@Iz¢215u|zfd5§0

l jstesctcOW " ydzd?2 SCHBHJEMH P .C tot®f wlzd s f.1iB.A92n.tcB OC 59
2jtBOCtse R.J. [2005] 1 jKBEtwdtee d 366 tc Od dzinC s t

123



I " H [ djteOdzsE" " ¢ | jBGEdasL HES | jBBR' 1 jsto
WkdsH Od3j dels Odzr dz' *° ftedS dzOHdze' Istejdegvd XXI fygls

1221 3 dzd fyls s ftO.H,0 2’285, UL SO’ dzO
smy {fJLwe vyodguhydudbrer{w [f1tf1sRrR vl ovouvy RS
Ao yrwfswl: Y firtrriw trruvf?PuduvRrR T ouu ]

{revrrpirce {Jre?sfw 1 fzuw
CSdidByukzd [sopteyCGa'sdesw.2fBe 1. 1 .

lwdemisdszls fted S zOH dzd R f otwgdBFd d3f € sdzts @ 9,
yakymchuk@gmail.com
2wdzmisdlskzls ¢ jtsW L dSd ' 3. kerchaginim@oe@E o dz0 1 ¢
solvalera@ukr.net

The results of reconnaissance sugveby directprospecting methods of three sections
(northern, central and southern) of the Oleska area in western Ukraine are presented. Dur-
ing the frequencyresonance processing of satellite images, signals at hydrocarbon fre-
guencies were recorded from tiseirface within all three sections. However, at the bounda-

ry of the HC synthesis of 57 km, responses at hydrocarbon frequencies were recorded only
within the central section. At the second stage of experimental work, sounding of the sec-
tion was carried outwithin the depth interval of @10 km within the three sections of the
area in order to assess the depths of occurrence and thicknesses of hydroesaarated
layers. By sounding the section with a step of 1 m within the central section of the area, 14
hydrocarbonsaturated layers were identified. The obtained results of the Oleska area re-
connaissance survey allow us to state that detailed geological and geophysical work at the
initial stage of research should be carried out within the central sectio®®tdska area.

TECHNOLOGY OF SATELLITE AND PHOTO IMAGES FREQUENCY -
RESONANCE PROCESSING: PRELIMINARY RESULTS OF APPLICATION FOR
THE OLESKA AREA SURVEYING

Yakymchuk M.A, Korchagin 1.M., Soloview.D.
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The results of application the frequenagsonance technology of satellite images and
photographs processing and interpretatidor reconnaissance survey of a large area and
local sites of drilling 11 exploratory wells for natural hydrogen in the state of Kansas
(USA) are presented. At 4 local sites with drilled wells, signals at basalt frequencies were
not recorded, but at largareas they were detected. The results obtained indicate that at
sites with wells the probability of hydrogen deposits detecting in industrial volumes is close
to zero. Within local sites, it is proposed to process the images in a detailed mode in order to
assess the feasibility of conducting exploratory work and drilling wells for hydrocarbons
(oil, gas, condensate). In the process of surveying a large area using daespecting
methods in a detailed mode, the position of basalt structures can be msrhliand the
feasibility of drilling exploratory wells for natural hydrogen may be assessed.

TESTING OF FREQUENCY -RESONANCE METHODS OF SATELLITE AND
PHOTO IMAGES PROCESSING AT THE AREA OF HYDROGEN EXPLORATION
WELLS DRILLING IN THE STATE OF KANSAS (USA)

Yakymchuk M.A, Korchagin IM.,Kr z e Al e E
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DOWNEY 39.131197, -96.335744; DUROCHE 39.162147, -96.443426; BLYTHE
38.818208;96.78;LARSON 39.525579;96.952511CROME 39.931807;96.751282.
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Mykola Yakymchuk, Ignat Korchagin, Valery Soloviev. Universal direct search frequency
resonance technologies for solving structural and exploration geological problems. LAP
Lambert Academic Publishing. 24 July 2024. P. 184. LagggaEn gl i sh1 0 | SBI
6207652274 |I3BN 9786207652273. https//my.lap-
publishingcom/cataloguéletailggh/978-620-7-652273/universaldirectsearchfrequency
resonancéechnologiesn-geology

vjfdzO 1. 14 OBPEBT . RLHOIj & MCRIGHSHE cocdede, 2009.
v MmMdzO | .7 ww@dge @f. RLHOILjd MEd2 HBHRE cdcedede, [ tsm¢
f Oz®dz0e ,i 5B%1 Gn.

Koloma https//kolomacom

HyTerraLtd (ASX: HYT). https//hyterracom/

ZJiMmstsyf Odzts o 1. [. { G J tsdzts 6 fitcgitRan 42(63,HBOtCtSH J .
https://da.org/10.24028/gzh.0263100.v42i6.2020 (in Russian).
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Koloma Prepares First U.S. Geologic Hydrogen Test Wells in Idaho
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The results of a reconnaissance survey conducted using frequeasgnance processing of
satellite images for separate scanning points in the northern part of DDB (in eastern
Ukraine) are presented. The signals at hydrocarbon frequencies were recorded from the
surface within all sections. Responses at hydrocarbon frequencies at the boundary of the
HC synthesis of 57km were recorded. Sounding of all sections was carried out within the
depth inerval of 010 km to assess the depths of occurrence and thicknesses of hydrocar-
bon-saturated layersThe results of the sounding, which are preliminary in nature, make it
possible to clarify the fundamental question of the presence (or absence) of hydrocar

at great depthsalthough determining the more probable depths of occurrence of hydrocar-
bon horizons requires additional locaurvey

EXPERIENCE IN USING FREQUENCY -RESONANCE PROCESSING
TECHNOLOGY OF SATELLITE IMAGES FOR PRELIMINARY FORECAST OF
PRODUCTIVITY OF DEEP HORIZONS IN SOME SECTIONS OF THE
NORTHERN PART OF THE DDB

Yakymchuk M.A, Korchagin I.M., Soloview.D.
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