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Subaerial unconformities and possible processes of soil formation at the Devonian-
Carboniferous boundary in the section of the Kolesovsky limestone quarry (Tula
region)

Alekseev A.O., Alekseeva T.V., Malushev V.V.

Institute of Physicochemical and Biological Problems in Soil Scienceof the Russian Academy of
Sciences 142290 Pushchino, Moscow region, Institutskaya Str. 2, Russian Federation, alekseev@issp.psn.ru
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Paleosoils are ancient soils that have been included in the geological record and form paleosol
archives that preserve information about past epochs. The study of paleosols makes it possible to
develop and refine our understanding of the evolution of the Earth's biosphere and to reconstruct
ecosystems as a whole. A detailed study of subaerial unconformities (possibly paleosols) in the
Kolesovsky limestone quarry (Tula region), where the Devoniani Carboniferous boundary is
presented, has been carried out. The section includes the upper horizons of the Khovanskaya and the
Kupavninskaya formations. Detailed mineralogical and geochemical studies were carried out for the
entire section.

Keywords: paleosols, mineralogy, Paleozoic
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Insight to spheroidal weathering of granite (Pavlovsk quarry, Voronezh High)

Alekseeva T.V.,! Alekseev A.O. 2

Institute of Physicochemical and Biological Problems in Soil Science of Russian Academy of Sciences,
Russia, 142290, Pushchino Moscow region, ul. Instituskaya, 2, 1 i alekseeva@issp.serpukhov.su, 2 i
alekseev@issp.psn.ru

Spheroidal weathering of rocks is a result of a complex of physical and chemical processes
when the remnants of bedrocks (corestones) become surrounded by concentric multilayered sheets -
rindlets (or crusts) of progressively weathered saprolite. This phenomenon is found on almost all rock
types, all continents and in many climate regimes (Fletcher et al., 2006). Such crusts are an ideal, small-
scale natural interface for examining weathering reactions (Ollier, 1971; Sindol et al 2020). The given
investigations were undertaken on the territory of Pavlovsk granite quarry (Voronezh region). The
Precambrian crystalline basement of the quarry is deeply weathered, and developed weathering crust
is irregularly eroded. Weathering crust is overlayered by sedimentary cover, the oldest deposits of
which are dated as Pre-Eifelian (Savko, 2002, Alekseeva et al., 2023). The weathering crust has the
inclusions of granite corestones typically surrounded by rindlets. The task of the given investigation
was to study the nature of rindlets. About 40 samples of rindlets were collected and multidisciplinary
studied (chemistry, mineralogy, Fe-oxides, magnetic susceptibility, submicroscopy of mineral grains,
micropaleontological items). The obtained results allow to conclude that rindlets are subaerially
developed biotic soil-like bodies presumably of Early Paleozoic age. As well as paleosols, they can be
regarded as an important natural archive.

Keywords: weathering crusts, Middle Devonian, geochemistry.
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Facing stones of the Lebedyanskaya Formation of the Upper Devonian of the
northeastern Voronezh Anticlise

Andreenkov V.V.

Department for Subsoil Use in the Central Federal District, Russia, Moscow, 117105, Varshavskoe
shosse, ul. 39-a, vandreenkov@rosnedra.gov.ru

Among the limestones of the Lebedyan Formation of the Upper Devonian of the north-east of the
Voronezh Anticlise there are widely developed varieties of great interest as facing and block stone.
Their morphostructural features make it possible to identify promising areas for the development of
facing limestones. A characteristic feature of Lebedyanka limestones is their recrystallization and
monolithicity in separate layers. Average expected yield of blocks from limestones: Il -V group-22,7%,
including: 1l group-2,8%, IV group-14,2%, V group-5,7% 3 main varieties of facing limestones are
revealed: sulfur limestones; light gray (white) limestones; light gray brecciated limestones.
Limestones correspond to V category of reflectivity on the glossometer, color saturation for all
limestones is unsaturated, color preference category corresponds to lll category; color combination
is monochromatic with harmonious deviations from the dominant tone and corresponds to Il category.
The drawing for gray limestone has a homogeneous tone, sometimes landscape with veins and spots,
for light gray limestone the drawing is also homogeneous, sometimes with veins, landscape, for light
gray brecciated limestone the drawing is landscape brecciated and all varieties correspond to |
category of reflectivity. The final estimation of decorativeness for all limestones is the same, makes
on 21 points that corresponds to lll class on decorativeness-malodecorative. Reflectivity of finished
products for gray limestone averages 15,4 %, for light gray limestone averages 7,53 %, for light gray
brecciated limestone averages 6,93 %.

Keywords: limestones, blocks, slabs
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Glassy sands of the north-east of the Voronezh Anteclise
Andreenkov I.V.

FGU Territorial Foundation of Geological Information for the Central Federal District, Lipetsk Branch,
Russia, Lipetsk, 398001, Maksim Gorky Street, 10. 10. aiv48@bk.ru

Prospects for identifying large deposits of glass sands in the northeast of the Voronezh
Anteclise are associated with 3 stratigraphic levels: Coastal-marine sediments of the Volchinskaya
facies zone of the Aptian Stage; alluvial sediments of the Miocene (Potudanskaya series); alluvial
sediments of the Upper Pliocene (Gornaya series).

For sediments of the Volchinskaya facies zone of the Aptian Stage, the granulometric
composition of sands is characterized by a stable content of normalized fractions (more than 0.8 mm
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and less than 0.1 mm). The chemical composition of sands has high silica and low iron oxide content.
After enrichment it is possible to obtain high grades of glass sands: VS-050, OVS-025 and OOVS-015.

Alluvial sands of Miocene (Potudan series) are characterized by the granulometric and chemical
composition of the quality indicators. Chemical composition and content of coloring oxides
corresponds to low and average qualitative values. Sands of natural environment can be referred to
the T grade, and only after enrichment it is possible to obtain quartz products meeting the
requirements of C-070 grade.

Alluvial sands of the Upper Pliocene (Goryonskaya series) are characterized by fine
granulometric composition. The mineral composition of their clastic part is represented by rock-
forming quartz with insignificant admixture of feldspars and accessory minerals. The chemical
composition is characterized by low and average values of iron oxide and aluminum oxide, average
values of silicon dioxide. It is possible to obtain enriched grades of glass sands of group BC.

Keywords: glass sands, apt, Miocene, Pliocene.
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The Specifics of the Microspherulitic Calcites Formation on the Example of
Bryozoan Interbiohermic Facies (Upper Miocene, Crimea)

Antoshkina A. I.
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Branch of the Russian Academy of Sciences, Russia, 167982, Syktyvkar, Pervomayskaya St., 54,
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The results of studying the conditions of development of the calcite microspherulites in the
pelitomorphic matrix of fine clastic breccias are presented. This breccias occur among the
interbiohermic facies of the Lower Maeotian bryozoan bioherm complex in sections of the Kazantip
Reserve. They showed the presence of syngenetic authigenic crystals of framboidal pyrite, halite,
barite, celestine, and dolomite-calcite, which are absent in other structural components of the breccia.
It has been established that the organic matter in the calcite of microspherulites is actually represented
by unstructured primary organic matter. The presence of fossilized biofilms in microspherulites and
matrix is characteristic, with which authigenic crystals of framboidal pyrite, halite, and magnesian
calcite are associated. It is shown that gas-fluid seeps from griffins along the fissures of an activated
ancient volcano served as a catalyst for bacterial influence, an increase in water salinity, and
authigenic mineral formation in the form of calcite microspherulites, sulfides, and sulfates.

Keywords: microspherulites, biofilms, minerals
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Buguruslan region of uncompensated type subsidence and minerageny issues
Y.G. Aukhatov

LLC "TSSMrneft" at the Academy of Sciences of the Republic of Tatarstan, Kazan, yan-
89178823520@yandex.ru

The article is devoted to the consideration of lateral and vertical rows of formations of the
Buguruslan tectonic-sedimentation structure and the placement of minerals (sulfur, hydrocarbons,
copper, etc.).

Key words: Kazanian Stage, formations, minerageny
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Geochemical characteristics and formation conditions of the Osinsky horizon
in the south of the Nepa-Botuoba anteclise (Eastern Siberia)

Afonin L.V. 1, Plusnin A.V. 2

1 National Research Tomsk National Research State University, 634050, Tomsk, Lenina srt.. 36,
heaven05@list.ru

2 Laboratory of Sedimentology and Paleobiosphere Evolution, Tyumen State University, Russia,
625003, Tyumen, Lenina str. 23, a.v.plyusnin@mail.ru

The paper considers the behavior of rare earth elements in carbonate rocks of the Osinsky
horizon in the south of the Nepa-Botuoba anteclise. Based on the analysis of La/Sm, Ce/Sm, Yb/Sm,
Y/Sm, Cel/Ce*, Eu/Eu*, CelLa, the formation conditions were assumed: shallow marine against the
background of regressive-transgressive cycles with minimal depths in the area Icherskaya area.

Key words: Osinsky horizon, geochemistry, formation conditions
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On the Sedimentology of the Parfenov Series in the Area of the Kovykta Gas
Condensate Field (Vendian of Eastern Siberia)

Baraboshkin E.Yu.t, Smirnov O.A.2, Lukashov A.V.2, Beltikov Ya.V.3

1 7 Moscow State University, Geological Faculty, Russia, 119234, Moscow, Leninskiye Gory, 1,
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A conceptual sedimentation model of the Parfenov horizon (Vendian of the Angara-Lena stage
of Eastern Siberia) was proposed. It is based on the study of the core of the wells of the Kovykta field
and their linking with logging data using a grid of correlation profiles. This model is a shallow-water,
gently sloping, coarse-grained fen-delta composed of continental, coastal, and shallow-marine facies,
which distribution was controlled by sea-level fluctuations. The Neoproterozoic fen-delta of Scotland's
"Jurassic quartzite" is considered the closest analogue. The proposed model is similar to the
previously published models of E.M. Khabarov, E.V. Bobkova (Maltseva) and their colleagues.

Keywords: fen-delta, facies, core
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Ud ted Bz - 00, oY gdfzzsmis! d twOLdzdydsr § Iste@ear" . RA Yo jtendtsmisd
d tejHECt82 dzdMmlse jdededyd 2. wjojtedsr j MCdesder cetstc d ler]JE)OW Y of
CiHeBoaBE B MisdzOdzed € ©. 1 5o fipjsdpilhy sz st QL of SIS tedst s s fg dzth  tedzts T d
HiMwisC s MOdzs-§ BistcmgOMisf ydzs tslslsOdo O h d2 dzdh ' € Cdzyk dzj
] ZOMmissw h j2 teOB tslsj , ZzO0 shdse | BdMistcOIsdcteOW d yd M¢ t
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H.) BEktttseats?2 d&dddd 74. [dz oaMCtcr 90l wlsdsy jddy &sh dshls! ¢
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oL @35y degsfisd Hts o dHO, fdzGigd tedsil jtsolgdnofidziid tdlz judgs jtetsH O ddzd T
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MisOdzH Otsls dzts 2 Bd sSsHIC J (ptemdzOdats @ , 1987) . dCIsdo dztsls |
My desdzy yd sdedzsets Myj suydsco fm dhfEd@Hdisa)dEpPd Qhne bkedg) i@
fsdkzyj dzdzr 7 tw©WOHdBEZGdZjtesHdZ = HOIL (IlsOB dz 2) Ho J ¢ OL Odzd
oftsL di3sy dztsmis g 2 B3j IssH O, CslsstcOW B' &zZO BlsCOdzdesttso 0d0 My d M
COzdBtetsotsydets? SCtwdots?2 ¢lntCal 20& (Ramsey, 2017; Rei mer

vOd2. [ OHdBECd) eoHdr | H OGS € 3 jsdsdinsd | lslgd@e Onr  ©. 1 ¢
W2tsdj BRtesos?2 ddddd 74 (MCe. 8)

- [ o8 dzBd3.RleSJtGSG[GlSdtGISSO'[OHq’ISIZGdZJths(DdZJdZ»HOtGer
i/ ' ez e ddz | BO j e Odd o 5L wOMIs, dz|o 5L 8Os, ¢

1 |Rf{sCHu281|959,2 dljlssSd d |>55000 -

2 |RfsCHu281]8,67864 U s te W > 55000 -
. i rted o mde - N
3 |Rf sCW¥u281]793792 smisokCq |40550N2600 | 45033%081
) sz yj dzdz § § Odzj 5B sk Qdzdayy @€ d S ®OEziazd ese Odzr M) MY & d
MsteOdctOW dujMSs2 hGOd yjlejwlsduds? Mmdmlsjd (r OBs2HO
qzls j o OZOBR] BsteMSdn dLslssfdr = fMsOHd2 (fRrRu) (Bassinot
Csdsyj 20 HOd' omEsekePkfietsdyduyj M2 MRj B0 yjle jtklsdydsc

fsHSCsRdMMdi 2 5 yibejtwlsduyudss?2 Mis dONEMAEE:s @Walkled et ¢l., 2612p sy j 2
stetslsC s jtod SH dz" | Cdzd &z3OIsd ud M< d 4 Ctsdzj B Odzd W ddzlsj e tod Is
MistcOIsdeteOW d ud ME dden 1 COIT 4) .

¢ dzO dzd L sO¢C Msdets dzd yd M ¢ ¢ B dz/ipjnds'Od © BBEY stWstefislmd dzd?2 d d =
fsLoasdzddz 9" Hjdzdls! yYjlsr ey dzsCOdzr dzf §j fOdzddesL sdz ([ 1) .

[11 4 (ddzf., OcldB) ozt § rots2de n» tOMIsj dzoPkea = dsd dZd &2g) Is
ftedmizlsmls o'y jlo rfjr dRinutesig®iploxylon d Pinus s/g Haploxylon. 1rdz yo d3j dz€ sdzd mlsoe
fstesH ftoj HMIsOo dzj dz f r dzBetujasgrangdlosals(®464 451440 dslfius alnobetula (3,9-
36,0%), Betula pubescens (12,0-26,2%), Betula frpstata ( H 5 14In%s)(5,3-10,8%). [ Isdsj yJj dz' J H d dzd
frdz yjor jSalxjtedzOctezf §j hdqtesCsdzdMmise j dzdze" 7 tcOMmls jQizefcus, f ed Mz
Ulmus d Corylus. | Gtk q J sStc@o d SEkEfmkOtedzd Y& tso ftol sBdZOHOjIs
Asteraceae 6,7-85,2%, Cyperaceae (7,4-8 5, 7 %Gricackae (2,7-1 3, 8 %) , Colster d@3 MY EZlsMmlis
mJ d3j 2 REnanculaceae, Onagraceae, Chenopodiaceae, Fabaceae d Rosaceae, 0] SO¢ Y J tctst
Myriophyllum. dtcjHd Misteser n tOMmilsj dzd?2 { toj Bophdidcdne (60,786§,08dstso ¥ j |
Sphagnum (10,7-2 9, 6 %uperdia( His 22, 0%) . [ Isd3j yd dz'Botrychigjrdzed ydz' i My ster

[1 3 ((d dzls-7 , 96 dzfish) das o 4izts 2 Wtsdz o f Odzd dzts L ts dzj MBLHOJIs
BB dZS sdzd mise j dede" = tOMiIsj dzd?2. wtej Hd = o PRap(17,8-3 4s,cis¥W)nufdég) 5B dZOH
Diploxylon (2,2-1 2, 9 %) . dzd h dzgzs Stsdzd yJ Mise | dzO sadpédiAligsls mivr dzr gz ay'©j IsOC M
By ZE sdzd Mmise j dzdzr = twOMIsj dzd?2 detOr s olststesMmis §f j dzdzzy totsdz . t
Betula grandulosa (7,4-8 , 8 %Alnugfalnobetula (3,9-1 0, 1 %) . RAB Mt z Bauadmistats (1,§-1 dzv yO
12,1%), Betula sp. (1,6-1 2, 8 %Salix 2,8-6 , 1 %) . ltedmMilsmlse s s jHJdzdApds. § § 7 d
ZdqesCtsdzdmise j dzdz" | tOMisj dzdw  toj Qipk®pUlnjusiaf Comglyst ¢ B8 | i  dzis6©
CeMmMisOtedzd yS s HBBRBJdzdtelze Is f Gyperabpledd,8{35,9%x dAstdnarcelg BAys’9,7%),
Ranunculaceae (2,8-2 0, 1 %Qhenopddiaceae ( Hts 14, 8 %) . R d3 M tsHrizalsefgds(d,dz8j88%). ' dz!
I'fistej yor smw jHdddudz § §rd yjer j L Adiade@e, Foscgae iPba@racgde dzj 2 )
Scrophulariaceae, Rosaceae, Valerianaceae d toc tSThafictrum. [ mdzto dets?2 Wtsdz Mtej Hd MY Stot
MsLHOs s i HMIsOo d Bgypdpdiacdag (&3,623fyls 98®%0) , SphHadghun®©(10,1-2 1, 2 %) d odH
Hyperzia serrata (2,5-7,8%).

[1 2 (ddzls-8, 46 dAzsp dBf,dzs Mt § S Ister nOtOC dzd i a @dzdf nds i sdiyd
34 dz€ sdzd Mis 9 | dzdz’ Betuln Ymslylaka] @4,0-35,4%) Betula pubescens (7,2-2 4, 5 % Alnugg
alnobetula (20,8-4 9, 6 %) . RAB3 Mtsy & IBéjaofifstala ( § & dz1 §R2tll&gp. (2,5-9,3%), Alnus
5510, 8%Salf ((Hs 4, 6 %) . ez @ misjodePdz f tod dzd &3O 4 Is  dzj L dzOyd s j
fOdzddesmtf j CIstej. wtiHd dedmn Bslsd3d yPickes, Pimg sigHpgloxyion diPinygiségr 4 L J t
Diploxylon, Htsdzv COYHBGEB dL Cwlttern o fOdddshfjSlstcOr dzj §toj
cOMmilsj dzd?2 dagO.o " wtedad IstcOo fJtojo Odzdtelzs s §r dzr yior J s0O¢ Mtsd
Cyperaceae (14,9-54,3%), Asteraceae (11,8-56,2%), Ranunculaceae ( H 5 2 1 ,Chengpodidceae ( H 5
17, 4%) . R d3 M ElsmMlse 28 Is fr dz' yJApiacgae, 1$GaCdpds daDnagraigepeizj 2 Mls o
Scrophulariaceae, Rosaceae, Ericaceae, O kOS] §to]jHMbdeardnds j ddd cadcdfdf | MY sSto
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tcOMmilsjdzd?2 (toj B &ZzOH O Is fSmhagndiys(G04BIS j, Pb) to 5[H GnPolghpdaftgae (OH ts
31,4%). 1 SCStsddyjmksej HB HAypSAasdfraalmizlsmise zsls MY ster

[1) 1 JdfdeB9 74 ds)inlf sHflsolze h jj (§sdztsy jddj o §Odddshfjclist
Ctef § O r dz' yr Isj Bddesrn ots2 dz" 7 tcOMmlisj Bpad (23,685t6], Bdo) G 5 lstistdf  izds frHst® di«
f sdztsy j ded § { te d dzO HRimjisE/d laplfxylaz{68-17,9%), Pinus s/g Diploxylon (3,2-1 0 , 6 %¥grix d
(HBs 7,2%). uMmMsOdso dzj dzO L dzOydlsj dz' dzOw tetsdzr d3d dz€ tBeladamls o j dadh
pubescens (6,8-20.1%), Betulasp. ( Hts Be&ula@ip®ata( H &5 7 Befukdyrandulosa( H s 8 ,Alhds) (
alnobetula( Hts 9, 4 %) Mispdz | fiss hidisef AlpB. zZ JtesCsdzdmise j dzdz | tOMIsj dzad W
tej HG 2 ff Quercug,dMmus d Corylus, MO Clstster 7 o HOdddtshy j CIstcOn
ctezf§j IktcOos HtojoOdzdtelze Is HOgperadede QH7d/&FazPsteipgeds) (20f11553%).
skBHsBJddtczs h 2 L dyds L Oded 3Ot Is ftej HiNlsOo dIsj dpfacahe, dz' yj o
Poaceae, Ranunculaceae, Chenopodiaceae, Polemoniaceae, Scrophulariaceae, Sanguisorba, Rosaceae ¢
Thalictrum. dtcjHd Misktser n OCMtsdse o] ©Sphagaudn: (3,8-§&,j 6 Hs Oadls
fnd d3i 2 MiolypOdiaceae (Hts 32, 2 %) , Colstster d3 Hypdfdalsdgrimta z(s Hss ], tSAc%) .
I mMistej yos Ismw j HdBafrygizm MY ster

RLOA3jdgj dedV LOCMtsdsddyj Misets MtsMisOoa O o Hjdzjdader 7 [ 17
sBMisOdzso s dzjo tHd sd3 d fToLeosdwjl tjitsdifstzdtese Ols! e OL
EmisOdzso dis' §Jjtedtsndydesmls! dzOC s dzj dedw Htsdzd degde’ = tslsdztsy 4 dzd 2
CdzsB Odzt dz" 3 S dzd BOIdyd MEdd3d € sdzj B Oded W o3 .

sO¢ COLOdd tjLiEd O™ tOdyisk & dicthymdzs Odzd § Olsd i Qdz
BztetsGts LW O M HtejojMmdz dzd shHis®Is BOdids sde@ - ©uzp dz] dz® - Is 9 u4 dac
B3 Y dzd Hdzd C s 4 W (s ddzH, 1974), Motslse jlsMlsoaze h jets dL slstsff dz
Hdzd Isj dz! dg" 2 ote]j d3j dedats2 ( dikjdtaty Ocfiz fighf) tof Is1 Qrdlzfr) S dftaty das dzf w § dzj dzd W d3f
Motslse j IsMise j dadats) .
] Lfsrlk ©Odzdzj 65  BIsj ff dzj dedw s Otddbd ddf)'S fig.c 5 dz.dzdey dz ) He dzdizY s
dztsls d&zOw ¥ Oydw dz®, € dzlels d dzO:  f9C, ddts dzO - H s dzd dfy ts fifidis p 5 g dzCOdr jCipied
Hfr]lsOSdszz@fWﬂzfr]gsz*f Msmdzts?2 5B Cdatso j dzdzts?2 d MmsMmdzse ™ o3 Mls
MisOoadlsj dzd h dtcts€ tsitiad linads o REARSE dzW figdsde2 , ddzr 58 d dzj h ddzO. |
dz B dzd hdiesls oMY ot iddd@dgjodz’j] talfiacdds s g0 o Wdisiis Otedzd §
Otsdzef? tsdzt m 82, EyomksSoOodzdd MW Ocdsor » BEdzsls d ddmlse j
sHdzr | Efmdzsedw o Htsdzddzj #dé&zihdtzifcbiipstcsH dzOdizde,j L jlst dzj o
. 10 fteddiBjtey MdBdEmMiters wjedsdd 1. 0. msyls dfdaglE g @ Is (]
OSB3 ko j dzdyj ddw mMkza sMmisd € dzd 3O Is O, wodzwe h jgsmw st
dlsj dz' detsmisd dzgO@ BBdztslsdzr | StB@Bfdzj S . 1 dgOh j g Mz yOJ 1k
s © tHdk dL WOL ttOddzjcéts ftlsjfdjddy [rRd 3, CtEHO d
1 Offszfdon jj Stds 45 Isr . oz. dz. fsntsdzsH Odedy (s d dzH,
dMmlsj 3Or d3d dzC¢ sdzd Mmilso J dede" = tcOMisj dzd 2 . zdesltsjy w©WOLoadlsd
Hsigd dzdtetso Oded J @3 S EMlsOdzd S sots?2 tsdzr nd d BjtedLT, O OS] M

] stseds [ rRu 3, Moslse jIsMise ks h j &3z fs MmMdedtms 2 ¢ dzd
BOsh jIsME B sls] fdidds, Cddd®kOl B & 3" ey Mo tej gl dedes e s
mMdejtlk, o MmewiLd f§torh jdddAT. sl jott Ok tzicls Olsigd, 3o H 5 dzd dzj
cOfifcsMistcOdzj dedj Y sdzeyddzd J &z OwW dzmC Ow d MtsmdzO B ' € dztse j dzdaC
Hsdzddz Mtk teOdgv dzd My EyomlsSd MW Ocdetsar = Bsdzsls ) CEkMmlsOtecdz

WS 0 T S
—

&q e j dedzd ydzr j toj HS tsdzj ! w, yj tet sk e dd ikl db G Utk @OP das!
ofistej yOddm' t©jHSCdj GtojHMIsOs dlsj dddn B e tedsts decizs{dry sy S cfi2lz” R de O s

Rffssted™ {fsid ©jLSBCE §GBRBdSHOdDRIY d Jdhfkh jddj ¢ dd ds
fMsslse jlsMisokzsh j2 [frRu 2, daj LOu’JuOlsdﬁJlsszBIza tstlsTtedy’ L \§ jizo T orts j i st
pejL tjud & HSddd, Movw. Odede 2, 6 ofj2 sduddsmisd f &Y kMs
2 dscdd B! kddulstyjd' ‘sLdj?2, OLRIRfcGREOQGY j 2Ol

d fsmdzi Hizs M j2 dzj OB Ytso Bx i dsjsdlzy o L Ists otcj d3v o f Odzj tsSH ts5dzd
Emdzseo dv MOHCsROSCY dzjddw. |1 Hddhj Htsddd hts M dsdsse i
kZOIs j tod Odz, 9 SGlbdas)yjddvyrs SC(sbksttsets §"d yioeord d mMftsttss ' j
o dHJ B ddzlsj deflfd o desets o 3" 9 Odad W .

10 LOojtehOsh j2 MOHdd SMOHStROCts dzj dzdv, o (L HM] d3 G
(40 BifaEsastic © d Y tsHMisddzOs hdr dr btk tsL jteddmisr 7 Mdtsjo toj
CtosolelzOH f 52 d3j dzdzts?2 s j cto BBy f ©dpd dzs@F S lstetse 1 Isdrn Mmdzs| ¢
fsLHdz cBzBYyj ko sd3 o BLOMI] tOMMdZOSede O d@3s?2 Issdzh (. Clsts
fOodzddsmtf j SlstcOr 1 dz2 yr Jjdzd, Mtfmdyr B' Cdeso j dedes?2 d B dz§ &
Msotcj d3j dads’ 2 5B dzchCs Ml thyderq digdz" A Ot MC dzs dzOR ¢ ste, BCOR] o' dae sd&®f
tcOL o dlsr WstedsOydd Memdese 56 5 fls dzOdzd ¢ O. ltcj o Odzdtetso Odzad j
CeMmMlsOtedzd S sos?2 Sz nd d BJtJjL, cBottedls 5 hdqesSsd tOL o dIs¢
Bodzi ] ftoscttjoazOf BME dzcdzOr ftesdL tOMisOdz HEB dBsdesd MEd2, d
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stswhjj otejdw 1Isd hdqesStsdzdhmlse jdde | t©0OMmIsjdedw tcOMY totsfle
dzed yr Mmetdr Otcj Odztso .

lrwedzj dzdz § dL d3j dzj ded v sOS Misdats s yd MC ts¢ ts j Idnjtsdyy Isifdoatz j B Ht
ydlsjdzr dgr °» dL dBBidzgj dedvn o MistekzCIlsktej tOMIsdlsj dz2 desMisd
ndzj 3 1tedOdRBEzte! §j © Isjyjdedd [RrRe 3 d ftLHdGEB cEtdsy,d
jLEzdz Ol yYjltts MekzOmMizs smw ) B JHROEREUE BT dRA- HEBY ISP tc
MdedteMS 52 ¢ dzd BOsMistcOsdetOW duj MSts?2 Maj®ks2. 1 [RrRu 3
orhjdeds MmtecjHdzjecsHtsorn bkjdifjtcOlskts, Yylsts woflse j dzgdes s
Ctetso O. [HAOSt, ¢ dzdizOlsdyusnicd s Jistedzts & dq wzd o dzgze® b olzB dzteis dzr i3 ,
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Pollen records of the Karginsky interglacial based on the sediments of the terrace
above the floodplain of the modern placer of the River Bom
Unya-Bomsky ore-placer region of the Upper Amur region

Belyanin P.S.%, Mirzekhanov G.S.2, lvanov V.V. 3, Simonova G.V. 4, Aver'yanov N.P.?2

17 Pacific Geographical Institute of the Far Eastern Branch of the Russian Academy of Sciences,
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3 7 Far Eastern Geological Institute of the Russian Academy of Sciences, Russia, 690022,
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471 Simonova G.V. Institute for Monitoring Climatic and Ecological Systems of the Siberian Branch of
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A biostratigraphic subdivision of the valley gold-bearing sediments of the four above-floodplain
terrace of the Bom River in the oldest Unya-Bomsky gold-bearing region of the Amur Region was
carried out. The results of palynological and radiocarbon analyzes made it possible to reconstruct the
climatic conditions and the evolution of vegetation in the Bom River valley and to establish the
periodicity of the formation of gold-bearing fluvial and overlying horizons of brown peat, river silt,
sand, loam and coarse clastic slope sediments that make up the IV terrace above the floodplain of the
Bom River. The synchronism of sedimentation with the trend of climate change is shown. During the
Karga Interglacial, corresponding to the isotopic stage (MIS) 3, the formation of river sands, silt and
peat with woody residues occurred at depths of 9.4-7.6 m. During this time, due to the intensive
accumulation of slope deposits, a 7-meter member of coarse deluvium was formed. At the end of the
Late Holocene, the upper layer of brown peat with woody remains accumulated.
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Potential sources of the substance of the Miloslavsky kaolin-bearing area
(Ryazan region)

Boguslavskiy M.A.

Lomonosov Moscow State University, Russia, 119991, Moscow, Vorobyovy gory, 1,
mboguslavskiy@yandex.ru

Based on the study of the Shulepovsky clay deposit and adjacent territories, an attempt was
made to establish the sources of the substance for the kaolin strata of the Milovslavsky district.
Analysis of the literature data showed the absence of a connection of these strata with volcanic and
primary hydrothermal kaolinite. The connection with mafic rocks with their subsequent weathering
has been established. Previously, the main source of the substance was considered an intermediate
collector i the Bobrikov formation. The composition of the rocks of these deposits are saturated with
clays, however, they are also saturated with zirconium and garnet. Zircon is present in the composition
of the Shulepovsky deposit, but it has a somewhat different composition and there are no garnets at
all, which casts doubt on the unambiguity of this concept.

Keywords: kaolinite, clay formation, zircon, kaolin resources
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Thermal analysis in lithology

Boeva N.M., Bortnikov N.S., Slukin A.D., Makarova M.A., Shipilova E.S., Melnikov F.P.,
Vnuchkov D.A.

Institute of geology of ore deposits, petrography, mineralogy and geochemistry RAS; Russia, 119017,
Moscow, Staromonetny 35, boeva@igem.ru

Most of the sedimentary rocks consist of amorphous and cryptocrystalline supergene minerals
invisible to the naked eye, so their diagnosis to be one of the most time-consuming tasks in geology.
That is why the appearance of modern thermal analysis devices has allowed us to more clearly identify
these minerals and obtain information about their crystal chemical properties. The main advantages
of the thermal analysis method in the diagnosis of supergene minerals and the evolutions of their
crystallomorphological properties in the processes of supergenesis consist in the ability to quantify
the mineral content in rocks by changing the mass during heating, and to determine the area, width,
index of asymmetry, height, temperature of the beginning, maximum and end of their manifestation by
the parameters of complex endothermic and exothermic peaks and draw conclusions about the
crystallomorphological properties of these minerals.

Keywords: thermal analysis, supergene minerals.
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Metallogeny of the Upper Jurassic riphogenic formations of the Lagonak stage
(North Caucasus)

Boyko N.I.
Southern Federal University. Russia, 344090, Rostov-on-Don, Sorge str., 40, boiko@sfedu.ru

The geological structure of the Mezmai potential ore field, confined to the facies complex of the
rear sediments of the Late Jurassic barrier reefs in the Western Caucasus, is considered. Taking into
account the previously revealed patterns of bioherm formation, the assumption is substantiated that
the source of polymetallic mineralization at the sedimentation stage of the development of the Late
Jurassic sedimentary rock basin were chalcophilic elements of the deep sea and denudation areas.
For both cases, the role of bar reef structures in the transportation and mobilization of ore components
is shown. At the post-sedimentation stage of the sedimentary rock basin development, ore formation
could be carried out as a result of gravity-brine and elysium catagenesis.

Keywords: minerageny, reefs, Caucasus
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On the issue of the origin of carbonate nodules in the sediments of the Ergenin Formation
(Kalmykia)

Bondarenko®? S.V., Nikitin® A.V., Kornev! . A.

1 -Voronezh State University, Russia, 394018, Voronezh, Universitetskaya pl. 1, kwarz@yandex.ru
2 - Russian State Geological Prospecting University named after. Sergo Ordzhonikidze Stary Oskol
branch. 0 Russi a, 394018, Stary Oskol , Lenin St., 14/ 13

Annotation. Among the sediments of the Eregninskaya Formation there are carbonate
concretions, which, according to morphology, can be divided into two types: proper concretions such
as rhizoconcretions and pseudoconcretions. In these formations, the textural and structural features
of the sands of the Ergeninsky formation are conserved, which can clarify the prevailing facies
conditions for the formation of sands of the Ergeninsky formation. Based on the results of
palynological analysis, a palynological complex of the Upper Miocene was identified in the nodules.

Key words: Ergeninsky formation, Akkyrshi, carbonate nodules, delta
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Conditions of formation of barite-lead, iron and manganese ores
in carbonate strata of the Ushkatyn-Ill deposit, Central Kazakhstan

A.l.Brusnitsyn, E.N.Perova, O.S.Vereshchagin.
St. Petersburg State University, St. Petersburg, brusspb@yandex.ru

The Ushkatyn-Ill deposit is located in Central Kazakhstan, 300 km west of Karaganda, 15 km
northeast of the village of Zhairem. Here, economically significant deposits of: a) hydrothermal ores
of lead and barite, b) hydrothermal-sedimentary ores of iron and manganese, c) hypergenic (oxidized)
ores of lead and barite have been established within a single sedimentary rock unit. Such complex
objects are rare in nature and deserve special attention as they help to understand the interaction of
oreogenesis processes in sedimentary complexes. The deposit was actively studied in the period of
1960-80s (Kayupova, 1974; Buzmakov et al., 1975; Rozhnov, 1982; Kalinin, 1985; Skripchenko, 1989;
etc.). Later, the studies were continued by us (Brusnitsyn, 2020, 2021, 2022). The key results obtained
are summarized as follows.

Keywords: Ushkatyn Ill, mineralization, formation conditions
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Sktste” A3 dzd s8¢ &ZOMIsOd3 ( tsB dzs B BN LD A FBiSH Odzj BHEHIstho s ) .
tej yoOjbmw o jMyuodthih PBEsdedlotsfan.j Id3g S Géedz’ o3  j stesctc OW d .

52| .t h e ¢ "

f
az
j
dz

CQIFITIFETEHFO®


mailto:VakylenkoLG@ipgg.sbras.ru
mailto:NikolenkoOD@ipgg.sbras.ru
mailto:Yan%20PA@ipgg.sbras.ru

jteyO0dzdw MdHjtedlsO ef jujulidass] fadejsatc plOts! dolzs Is -BB%, Ydzs sl
Cts ko jdzdyudo®@y i) sezfsj 25060SIsjtejdz d ©OL dzcsBOL jdz 5 Bt
SHOR, dzGHJOYGNsES Wodzw jlsfw  ftojsBZOHOEh dd3 C Otes tsdzOIs d
ftesmistcOdzj dedz’ 2  j zdlstsdBsteW dz' 2, MOt §jtej CtdmsOdzddL o
Bdtekjls tlsHjd df | f zOfistse r-§,2ds, j dAO dafistd joarsfipls ¢ 18 O LHAES 508, 61O L d
BjteD SOCy] WdbtsdswWtsLr . [ldjyodsm! KJStee dss zdv e das,
Hjlbjd MMlsotso Ols! 8 dOdduydd BdtdtsteW d 7 MtekzClkzt. 1
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stsdzh OfF dz0 dzj S Slsse' 7 ko dwn ( ddOHE A s wRasd o] )dadiy dizg j tod
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0 Of* cOdMC 52 Mo d €3 (1ISLHBEVOCHCA) Mg (10,0-135% MgCOs) d sl dzsfmw s fiyw
fdHj el dzj B PBSHESOHE (s 4.R. vjSHBEE dUlz, 196G J0,1- | dzd o
02%) , fSH ] BeCOMffsMisOo &z 748%6 3,15 Cwdisqddzj desOdz dzr = d TfksS
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MowL Odzr fy dL &3 cig ethgfly Qe jtalts Cao Miststesdzz o sfimlsOdetse dIs j dz' dz" =
fsded ) j ded dalg ffistefdzj 1 5 tojL Ezdz! sOISOd3 ssd3MCdr dMMmdzj Hise Olsj dzj 2 (
fJ tco duiga®H tsydz | MdHjtedIsT ff Ytserhjdedgr &3 80O (MdHJEBHEIST)
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13,1¢é85,9 1 dv obtstedyds n RBORcOdshdHj tod B -9 S4aifide A Mmtsh
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LOadMmd distsls Zlswy jdzj dagdv dJL sstsf detse s fiMg/Hds O 9\Qs sz chighy ctadsifiplz j ds f
MOHd2detsfls 8 MdHjtodsssBteOL 5o O W tsls te ®@ I tddg dzgf tzd “-dgPRS] tsf] & Is B
Bilsjstedzets?2 oatsHr d §O0dzj sCdzd BOIsdyj MSdj dL d3j daj ded W .
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Mozley, P. Wersin ( 1 99 2% 1 sl825 H@& 2H28(0i s51s23 H& PBB. $ o Is tstey OrElds, d3d yls s
MdHjtedlsr s LBBOYBddinBdsteij oMmMicts dsteMCseusy @3afmtsd L dzOyY
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fsdzsy dlsj dz¢ dz" o3 LEz0iy dazdiisdgdn ¢ Eic ftesdmna sy HJ dzd W . 1 swedeh
Hifmwisddzj sdJ HOdzdzr | © yJj dztsdz 2C &zOHT 9 O8 sy »pj kELO) ddzdes 2L & df
dimfmdzj Hso Odzd?2 HOEIs Btdzj )] Gzttt ftdddkdoOodd &j-O0ddL @3se
(Franchi et al., 2017; Tang et al., 2018 et al.)

tdLEd sOIst O dr dMmMmdzi Hso Odzd?2 ( OdeOzdIsdS ¢ .1 . 1r oW j ¢
cOL ddydstsfzscts MsMisOea O tOL ds¥ Oyd Odz! dz" = MdHjtedIlsse . [ st
Elswy j dzj dedz" &3 MtsMmis © 9% d2 Z d eB4SHOVD ,( Uslsdzd yOs " dd3 dr s € tsdzlsd
Mk Csdzls dzgj 2P dz1 @&, 5¢é 5%, 6 Wstedzdqtekzs hdamw o (i mMdseosHdr = d
Emdzse dw . 1 O0dBB5dzj J ISde,jGquz. s kcecdjtsHbk MdHjtedls, tsB fc
sMisOCOd3 Ctstedzj 2 tOMIsjdzd?2 o ¢ dzd dzdMilsB8,Z2a )f Stctpls O R M dsdsie Jz s ndets |
LdzOydlsj dz dzsds ZyOmlsdd Btee Oded uj ME 52 k6 GMddsisdz detsd ©®&dzj
(Be - -24a) Slsd3y ud dets IsOGC % 4§ Hdzw fJjdzdstsdstey dzsets d BICtesCted
YJ d3j dals © tcfdztse r A f4MmMyodsd ¢ s0, GHJ sdz OCY dzOB dz H O
FedzjWdydtetseo Odzdzs?2 t©OMIsdIlsj dz! detsfmlg dud daf difs o fZOA Isf dizn s g Is @ O te
slsl, 7 -0RA, Yt MoslsejlsMsokzjls dn Wtsttdddtetse Odzdt o BsteMs sd3
Cdalsddzj dzelsOdz! dzf = d MBS tsdzsddzj dzlsOdze dz" = MdHjedlsse [ OwOC s
MsMis0o 0 Ed%] GEsROA] &

RiMMdzi Hso Odzdw o' f sdedgj thsH fitgd M&EBR ytztsH H | 29XR-p00N., R ( FWZ Z

[ dlsjcOlskztcO

ddzlstsh CddzO@ ¢ . RrR. {JdZJLCffI’] MduHjtedlstsor i CtdaStejyd?2 dL Isj
ltedf sdzv tedetsd3 L e Odzj ¢. R dbdlstsh Cddz®, 1.1 dv t ¢ B fdsSdaf dz@iz" J
dme s Of2B17j-" 2 -4 . 41@40

1Oy jdesea 1. ¢. Jbtstedydetsd d3CdeJtGOdZIStSBtQOLtSSOdZCfJ 9 fCterh
1.f. 1dHBZdeoSts, R.J]. wddB30dtsel®4./ 7 1Q-psdz@®ddy d cjitsWdLds O.

ljlshCddzO [ . 4. wddd cflbdty i &d B2y dzj 9" yjetsHMEB2 9 OHC
-bolststej W jtcOls Hcffr]fr] dz0 M s-dsih aOrdidlyr dz@@& MIOj fhi.dzed €. ¢ .

lO0ddiBse €. [ . Jitbaddidw MlsOBddz' dz" 7 d-Y slsts (38 tciDG2dAL EEBO |

LOdzd e C. [ . Sfamets Gshs000 kedjtsHO mMdHjedsse M WO
Sldzsy j dzd?2 d bkhmdsedw dd fkh jhmsese Oded™ W Okdyr [/ €-1972.- | Odzq o
- lou. -6

litflsdzite ¢. 1. 1 zOfstsor j fMdHjtedlsr ftoj Mdeso sHdad Rt .dzj 5CG
1 dflsdzi to, ) I 1 jstetso O, AOdz [ sdz¢ A O, 16k2jdz mzOodz mizt dz
dMC sl Oj @916-" 2-u. 1670

1 jJHBBdZdo Cts OteB 5dzOIs T 9 bstwMCdnrn-o tsigldasy el v (IOFIEdE 1 ¥ esdz ME

H

(vd3ME OW tsBdZOMIS! ) /0.1 .rf2€ goifLlrd o G, s @y j des a2006Mh oL d C O.
42.-7 3Fuw. HOL1

ljesLdts 1.1 . ldBrddBdwy &BOdzr = 1 dzj 3j delstse o G OteB tsdzOIs dz
ljtestds, 1 .v. [OdHdStseaO // It cszgihElzGRRY: i dd &) S5 dC
1967.71 o . 1n042

ljtesLdts .1 . CfdejdajL Isjtotedc j deela"drs dtisfi@ Hst®  cdzdmL ] teladdAisHn Is
ljtesrfds: 1 JHOL5 9 9fify.1 .
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Ferruginous carbonates are very common in the terrigenous-clay Mesozoic of Western Siberia,
but they are remains poorly understood. They are formed under different conditions, at different stages
of lithogenesis, under the influence of a number of factors, are characterized by a wide range of
structural and petrographic varieties and have a significant range of content of isomorphic impurities
Ca, Mg, Mn. According to the literature data and our own observations, the geochemical and isotopic
characteristics of some siderites from Jurassic-Lower Cretaceous deposits of different facies are
considered. Assumptions about the patterns of their change depending on the genesis are made.

Keywords: siderites, formation conditions, isotopic composition
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I dsejdgdz | BIStesMistekzClkzter o dadydaj f jtedshSda ¢
Sydz 2 ud isOdz

I jlssh ¢ ddz@ OH.O4.0, I . ¢.

Rdzisdlskzls ejtsdzsedd dd3dd dzd OCOHJBISO 1. 1. ShCddzO s tBd
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J OB Slsj ftoj HiNls Qo dzj dz' tojLEzd lsOIsT dMmMmdzj Hise Odzd 2 B (
Bt dzj eOdzdL Oydd, BRzMdss dzj ddets?2 B OCIsj ted Widsdi ,j oy OF PB B tstiz@
gL dedy daj f jtedBMS et twOLILjLO dydesets v dd3OdzO, Coltster j dd3j «
Bd dzj tcOdz! dgr 2 MsmisOo . o f sdgtsh 1 & mMCoOodzdtekzs h jets L dzj Clste
dHjdsd¥dydtetse Ode' RBddzj eOkzdL 5o Ocdzdlz’ j] Isj 20 BISttststee Odzd L Bis
MEBtOddoh djmw o ©OL dzdiuez® % SfaxBOfL slstsf des sz MtsMisOo k& k¢ dzj
fsCOL Odzd, ybsts Wotktdidtetse Odzedj dedy dzjfjtedimMSEdres ttsdHdz °7  slsdzts
Msdzj d2' 7 &zOG kz dz.

sdzs yjorjg mMzse ©: COwBBAdzOISdz J Slsdztsy jdzdw, tstsdH"™, BJBGJ

1 dzOdzg BdCtosBdsilsT ftcd GBKBOLBOOdedd d3d dzj O dziso d f tste
EyYHO]j IsMmw . sOtBdOISdL Oydw, Wi OlsdL Oydw, 5 4 dzj L dgj dzd
ftesMistcOdzj dzdzr d@3d Isdf Odzd Bdod@3ddzj tOdzdL Oydd, fHesdmatsHwhd
{t OBlsOo vl gfigg® dhfipdzj Hso Odzedv d3 BwBIStesMistezS Iskzter |, Misfls Oo (
dimrtsyHjdedd Ctbtster i BIStosttee OdzdL B3 dcetcOdzd 9 Oy dzz®¥ tosdz
Odgr dedydzjf jtedsMSd) drLojfmdw¢d d HBEZsKR]I' , 9" ABHTN ¢
I yjeur (dyde 2 uvdd3Odg). sOteBtsdzOlsds | Bldzsy jdedw, tscd
Bzh j Mlse j dzdatsdtedg i dsdsds HalzsdzO G 2 dzdz’ 5 SMOH S Od3d .

5 tojdascj dzscteOW dujMSdds HOddz &8 ftojtsBdzOHOs h dj  Bd dzj te
z

Is

S

o @y I

—

sMmise z¥ Is Mtse d3j W dets dzj ¢ B SstptsD O i MSdrmr dMMdzj HS9 Oded :
tesdzdzr 2 BISCtesMEsyY Ther moFi scher Scientific Axia C

tc
i q
c
ight, Ledzj esHdetsj dzOf ' dzj ded § , Ksl ¢l jBsdzOEZC Oe, R |

w

fm
e
Wsdzts e d yj MECAdj, fSewfatder | §sCOLT 908l fdhmkzlmlsedj o Hjwlis
Bdteso Odzdd ¢ OteB sdzOIstso . L ud 9 dH dets, Ylsts ftsMmismj Hdd3i dals O
Odzgd yj dz@¥ HJOG ] dzj L 503.

1Oy dz 3 CtEdBftsdej dz2lsOdzd o COteBtsdzOlsdey 7 sy j et R '™ W o dzv
tj HMsOo dzw 6 Is MBBB2 dLsdzZdtetso Odeds’ j, GBBMiSB Az dzdz” §| tBWOL 59
cOL Bjtc Colsste’ 7 MsMlsOoadzv jIs ls 0, 5 H 2 R) ddisde J(usidiff. s j1 ) ls tg g d
2) s OteB sdzOs d&zOY BBEBEEYS O (S BteO) sy dpjsh Shiswin Stpals + fi) defej o ts HOGAES Gle
Ctod Mls Odzdzts o .

RLEBISSY dr 2 MMisOs LROB) tH ©d ez BHRADB)( Hos C Otee 5dzOIsdz’ & §
ECOLT 90jls d0 Emdssdw Mtdj ds?2 &Ockzd' (sbkdjhtss, 2001).

]l BtOL YyOn oflstcj yoOs Ismw ddisd¥ dydtetse @derz jjdzlstchiglsu@ $nS of j d3dng
pCdzs yoOrls MCtsfdzjdedv §MmjoHtsdBselitsL (tdh. 2) 5 tOLdscEs Isd
sCtekzedr j, dJdtscHO BGoOd d §j &JCtes¥Wshmimdddd M bsddts?2, ¢d
BOCIkjtedwad. [ dOdijlste dn o Ots! ity jsy Gselsls I4v6  teirsq &OY dgs o3 dzq daf e q
Bddzj cOdzdL Oydd RBISCtetststce OdedL ddtso  dzjtej HE B MBAteOdgY 8 Isfqw  H j Is
o dgzlstej dzdzj 2 MbtkSlskztr .

] COdz ydqhssor n dHOR B dOtlkzy jd JfAsisdzSq g dztsls ¢ 6 dz@Fcf ete@st
B dzj tOdzd L s af@®dedizj dzC  (ted fy. 4) Clstster j, mMetstej j oMmjcts, |
BOCIjtedOdz dzks MdzdL+, wBddz' des fsCter 9 O h ¥ Crdztsded® fted Y
dL o j Mmis dats, Ylsts dzOyodzs BtcOL s9 Odzd™w C OteB 5dzOIs O, C@AL o { tof
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Ckd sktcOR fusdMisHdls o fMddLdhlsr o of Hjdjdd": BOSIk]Ed?
it stedsftetso Odede’ §| Mie BICsMC sy dujMSdy of Hj dzj ded¥ € Otes s5dzOls O

: .ﬁtq

YyOMmists agpPterfdasmisd SCtedmMlsOdzdzces o GdHOR dz0B dz¥ HOB Isipw Iz
Btscj dzdes? ftodtetsHT © odH]j fHdzjdzsC d dedlsg 2, MsrteOdzdoh d A
[ seWsdsedyjMSd ddlsd off sdzdzj tslo jyosls WehmhmdddL dtese Odzdzr o
BOCKHHgte 2011). 1B 1k SftejHjdzjdd] HBMsOYyds EMmdsse dasj ,

tdm. 3. AsmmdddL Jtetse Odzdz" j] BIStssSBLOL 59 Odzd W B d 56§ dzdzts
Bdffdj dSd; (BYtthEisjofifsdsid] dzO ydodss OSIsjtedd

s OB sdzOIsdz’ | 3] € ters'B/dtsteatfdsls r, / i ds dzd Is T, tcOdzj-f J UeOiMBOG @Y
OBdtslsdyd MSdJ L § t6dz0, sBtOL 59 Ooah dj mw ydmlss "4 Bsey dzdz” o
COd ydlstsds o fsHodydats? fMtejHj, o tjLizd O] ¢ j tafSdpgnerj dzdw Is
Grotzinger, 1993 d Htc.-9 st & , CO¢ tjLizd OIS YdLdzjHiWIsj dz2 detsfylsd
sOdz StsomMCd?2 d HtEkzedj). 10fteddjte, SMfjteddj dzsOd ds § 56 OL
Htejodedr dMEBSTIOj i3 7 dStdkdlstss 1t dzf ddbHfEBIHAYEYH LREE e
ftesHESI ydLdjHjWIsjd desfplsd dzdsyOlr & ydOdesBOCIlkjted?2. 14 <l
YydOdesB OCIsjted?2 d otmmlsOdetso dzj dedj Mmkzdz' W Olstse) , smih j Miseo dzw |
@ZOthkh Ols! HJdZOBIUjMS 5] tOodatso jmEH! Htso fdlsi's e O grtiry dats fls '
sMOYHjdd¥ COwBsdOIse (Antoshkina et al., 2020). 1 LOs(d
Mtcd HT sSMOYHOE IsMw dzdets C OB tsdzOIsT Codz ydqw, dzdets dOGdzj L C
BOGdzj L O (sbkLdzj9B8BR2) L E@aztziRe®dL Oydw tBLEMdss dzj dz@ d d3j dzdz
Hjwlsjdo desils! 5, CtbtStOY Mkzcket dsCOd dts SftjHjdkddkO o' MisC
LIsddy d30cdzij L dOdz! dz = C OB tsdzOlss50 . } sfdzj Hdzd ], mMestsjd oMmjc
HesBd Is©O (skL dzgj yseo, r E2tcOodzj o ®, 2022).

14Stbter § dhmMmdzi Hise Olsj dzd 5B dzOtezy doh dj fdzj HT B S tetsB
Eyomlsdy o tMOYHJjddd ¢ Otts sdOIs@Relly WOKBRE]tEsaHdGdzd d tptedgiesg (d
sB dzOtezy do ftedmizlsmise dj GEHHESS e O d&daOoRma ypmMcdr oddlson,
BJCtesBr EkZyOMmlsoso Odzd btsdz ¢ts 9 ftotsyj MMOR wWOL dztsy j dedWw dzO0
Zkzdzy (1962), dLEzyoOvw Mmoot j dij dzde’ | Bdzdlsr sOMfdImMEtet @St
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COYHBGU Rlastaly yj MS et Mdsw MdzOyodzO MOy HONY Mds?2 Odkskl d
femisjfjddzs] GBELOLSs Odzdj BIStsStedMisOdzdziss $Od YydlsO. ¢ Bsts
Wodw jlsfpw ftetsdsj y zlstsyds &8 B ydyr 8 ftesHECIstsd B d tsided dej. tc O dz
1 toj Hdztsy § dzO B H | dz C OB t5dz0 Is dzts 2 Bdtsd3d dzj sOdzd L Oydd (D
LOtesH' h j sBteOL 59 Odzgd? CtodMmlsOdzdzso Gf sichPSE DRdedzEHzO telets & S ts 36
i sfmdzj jets BOCLjtedOdz desets tcOL dzts-H3g 6atf s ) € ttftjcuplg CirfrfatBodz d 1) fritcls; t

ssdHse (Antoshkina et al ., 2020) , d d3j dzdzts 1 Istsls d3j = Odzd L
sBtcOL ts9 Odzd d . lted dMMdzi Hso Odzdd HtedtesHT d d&BirOddL &30
COtBBdzOIsdzr = tStsdHOR BM dzs tlsd3d yj dzets ftedmizsds o YQPtor OB O " § @
9 B dzj tOdzd L 59 Odzdz" = By dzj dz€ O~ ,EPSp s d3 s tgdmdz  d&P dditusets)
SBEOLSo Ooh qAafmwy ttsdHdr 7 CttesS, dts d o MtkzCklktej 1Ikdn ¢t

189" j HOdgdz |, fsdzzyjdedz" | ftod dL kzyj dzdud frifde) to BtiswzOHsHE =,
cOLtejLO dedydej?2 fjtedzd, §tsHIlsea jteHddzd fmewL! d&BiyHE BIJStesB OC
2ZO2Isd HBYtsdddlsjd df §j] MoadHjlsjd Mse© HYtojHdsyjdedgr I3 t6Odzj
sBtcOL 5o Odedd dMS s Gff jdis &' As,ts JA3jopH 2 S iip@ts O3t B OB Y j d27 5B ts5dzts Y ¢
stecOded Yj MEsets BOLjted OdzO ( bis @ MEGYH s hkd O&Odzyd di§ dzj dets €
dd3j dedets tsded Bsecdzd MtsL HOL! sk dzsC Odz! dez¥ BdBcejsaddisdud ME s
COteBtsdzgOIsO. | JdgflesrO jiddsf Bssoh dj BIStetsBdOdz! dgr j dzj deC d 4t

o jh jmsodsff dHde i3 SR tsdej delsOBd (skL dzj ytse, rztcQo dzj o O, 20
COd ydlstsor o tsdHOS odHd&s dOyOds ff tssiponfis® Ot d O dz§ dgg dig tE€a
Codz yogvw dddedzj cOdzd L 59 Odzdzts?2 B st oz dzC 4 (ted M. 4) . s0O¢ lslsd341
HOdz dzgj 2h jJ ©WOLedlsdj ACC ftwdossHdl ¢ tBtcOL tso Odeds CtodMmls
SBEOLEZEN j2 dgsor 2 Mdzs?2 tesdsySd e jten Mikh jMmMsokeh jets fMd
Vi Odetso dzj dets " JEHGES 1] g Osebe j oy O j 2 dBBddej sOdzdL Oydd o

&
@

dL Wottds or Hjdzjdgdw dgddej eOdzse y jdzjL O wodzwse Isfmpw WO«

2). 1gwsili, omjcts, B' & SBLOLSoOd o GjLEzd O] o
B Yoy kv oj S d) BCkzed | SBLOLGSoOddY HE 2 KCd, §SHEI
Clsd Wstd MeH jFereNg @S s dzts o dzts o3

JH

fdtedlsO BCIOL HIedyd MEsets ¢eOBdlskMO. 1 Mistej yoOs smw Cted Mmils Odzdzr
fdiedlsO ¢ twdzjos dnjffdiseo desdz SIs 5 HB 15 BEd3, O twOLBite StedmlsOd
WieOdiB sdH Odzr dzr - Weteds fdtedlsO fsHIse jteyx HOj Is BOCIsj tcd Odz! dz
ModHjlsjdz Mlsakil t Ibsd, ybkts drn Wstediddteseo Odzedd (tetsdMmna tsH d dz
stedz®@yud MSdds o iMmseatsds tsMOHEC O, d MmMowLOdes f HJWIsj dz¢ dztsl
MsLHOsh 7 MjesotHBBHAdEY MjHE (I cdkStse, 1984).

R dzts 2 sd{ mMedz YdHtse NddziLO ftjHMIsOodzj dz Octej ¢ OlsOWB],
CtedMlsOdzdztso ©OL B esd3 HEs 2HEZE'd3z difzfgdz] H tso AP eds,L g dzj L 5 9
ftedmkzlsmMlsoakzjls o W stdyj mMzdz YdHse . )| SBtOL yoOn BB dzOtlzy j
MBHjte)y Odedj &3 ddzd BlsfmizlsMisedi d3 MmJ ter . ABted3® dr 9" Hj dzj dzd 2
Od3j BsodH dzOw, dzOf sd3d dzOe " O d ey edetz j J eSO 9o H Odzdesd3 fdzlz Y«
CO¢C HtwsHEGCIST sCdmdzj dedv JdedlsO o ftodftsejtndesMmisdez = EfMdz
CdHiesCMdHB Y JjdzjL O. 1 OBd&zE HOB IsW ISH jdz! dzfr | cdzsBlzdzd d ¢ dzf
d o Odz dgf m OEDdRiEdydsEER 336 d3, sOCyJ, dzj s d3dzj dzdzts, BdBaGj dzdzts @
fsojten desfls q’dscicjls 0y Iz teedzfsHj  d3H)dRlE,s | ded@dedz’ J & W OL T fted HiNIs
B dzj eOdzdL 5o Odzdz’ 2 G dzdCB5COdZdS ), GBKLOLB Odzdz’ 2 @ BIStissLe Odz
20
I
5)

tdm. 4. usmgqj@ssosd tdqf. 5. [CGbod j SBBOL
Bdzj tOdzd L 50 Odzdz" j Bt Mesfdiddyd $s¢CsdHM
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Is

d sOd3 d {§ tsdzts iy lgvC dg,ts W tisfiflsf @zdM d 3R datstc
f sdzdzv 8 Is ff totsd3d ¥ Cdzd zOFR, cHj ftsdMisHddks dOSC st dj
sjtedOdzO. A MW gw yOfMts eofmlstej yojlsmw o odHj St
tOL iB5j 6f 9 0Otc! qtekztls Hts @ dBCdHE o hdtdbdlzd Mol nisdj tc
JEOIT. RAdtSEHO OctjcOlr dqd&jtls hOtsodHdkzs Wtedkkz. Alststs
MsOdzdazdL Oydd o HJOcGjdzjL j dL SBtSEON jdzdz 7 Wi stesds
sjddv o sy dHsHRcdin0 fsLotsdYjls fMHj &ZOk! o' oatH
B ddzdyddtese Odzsm! HjWIsj dz' desfls! ¥ BOCIsjted?2 d2O@ MIsOHdd H
cjMdzts? otH] fsdmMoisHdls LO Mujl BttcOddyjmSdns Wshyo
BEd2 (10CkjtedOd dzOY fOdzj sdgssdzsedw, 2002). zOssBKLOL dz
zsy j dz@ dzj dH] desdW dydtctse Odede” d3d Odzs s d dzd € Ols Oz .

stsyjlsodedj twOLdzdyder = BOCIjtedOdz dz@ » B©BteOLBO Odzd?2 HOJIs

SOdeso s © HJOG jdzjL .
ds

? GQra=3neagr =

| J Ozt

1 O0CjtedOdz dzOW § Odzj sdzssdzsedwy / . w. o¢BfLtse I[Rd HPA] ;
2002.- 188 M.

Il sdz¢ 89, R. R. JJiBaddidv -fjiter 1 OEOMOAAOB.45C J 0dz0.

RMOYjdeS s, 1. [ . Jibdsecdyi M¢oOw HjJ-WMEQ. 2 desils'-FddC tctsB 59

RMEBT Oj 3" j BOCIjtedd d Httked) RBISwtstteeOdzdL di3f o L j dzder
dMsOW! joO [d Hte.]; HtH tiH. o¢-f .5, (IR10desielO7, 2211 s.. v h Ols(d

skL dzj ytsoe, J 1., rztcOo dzj 9 O, [dz" i . o tffrdrids@oq dz' figds tg Iz CCIx
sy SMslkzter , i~ OdzdL 3" d BBMsOdzso ¢ d BBKBOL SO Odedw. 1 tetsyd MMmr
glsOlsrw 2 [ | . 1. skrdgjytse, [ . [ . rrkttOa2620.90 6/4 -(®4L)s.10 o Iz t
21.

skdzjh s9, Il sydwy dqotsledast dz" ® skdzdzgd Cffdgls j &5 o dzdbtsejdajL g .
dsjHdB dessejdziL d HdOGjdzjL [ /-200fstsdbse Jqwibsg8l f sdzj L dz. dmE sy
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The article presents results of studies of biogenic structures and biomineralization caused by
bacteriain carbonate rocks containing ooids from the Lower Permian section of the Southern Timan,
with dolomite and calcite composition. Mineralized bodies of microorganisms, bacterial biofilms,
preserved in various forms, were identified by a scanning electron microscope. Data on isotope
composition of carbon and oxygen showed that Lower Permian ooid deposits formed in the conditions
of salty lagoons.

Keywords: carbonate deposits, ooids, biogenic microstructures
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