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AHHOTALUA

Beeodenue: kBapleBbie U CTEKOJIbHBIE MECKH SIBISIOTCS [IEHHBIM PECYPCOM, IIUPOKO MCIIOJIB3YIOIUMCS B
NpoMmblIlIeHHOCTH. Ha Tepputopun ceBepo-BocToka BopoHexKCKON aHTEKIN3bl IEPCIEKTUBBI BISIBICHUS
KPYIHBIX MECTOPOKIEHUHN CTEKOJBHBIX U CTPOUTEIbHBIX IIECKOB CBSI3aHBI C OTJIOKEHUSIMU BOITYMHCKOMN U
JICBHUIIKOH CBUT alITCKOTO sIpyca, MUOIICHA (TTOTyIaHCKAast CepHsl) M BEPXHETO IUTHOIICHA (TOPSTHCKAS CePH).
Haubonpmmit mHTEpEC MPEeNCTaBIAIOT 00pa30BaHMS AlITCKOTO spyca.

Xapaxkmepucmuka u 2eonozuiexkoe cmpoenue o0vbeKma ucciedo8anus: B Ka9eCTBE MOJICIEHOTO 00BEKTa
n3ydeHus BeIOpano CTebacBCKOe MECTOPOKACHUE CTPOUTEIBHBIX ITeCcKOB. [loe3Has Touma meckoB cpe-
HEl KPYNHOCTH NPUYpOUYEHa K HUYKHEN MOATOJIIIE JEBULIKOM CBUTHI HUYKHETO MEJIa, IECKU MEJIKOHM KpyIl-
HOCTH COOTBETCTBYIOT BEPXHEM 4YacTH BOJYMHCKON CBUTHI HMKHEro Mena. Ha mectopoxaeHuu cHU3Y
BBEPX BBICISIOTCA 3 ammu: 1 — mpuOpekHO-MOpCKast OebIX BBIICP)KAaHHBIX 0 TPAHYTIOMETPHICCKOMY
COCTaBY MEJIKO3EPHHUCTBIX MECKOB BOJYMHCKOM CBUTHI; 2 — AEIBTOBAsl KOCOCIOUCTHIX Pa3HO3EPHHUCTHIX
TIECKOB JICBUITKOW TOJIIIH, BBHITIOTHSIONINX JIOJKE MTOTPEOCHHOM Malieo-pekn; 3 — MPOTIOBHATBHO-AJUTIOBHU-
aJIbHBIX, IPKO-OPAHKEBBIX CUJIBHO MNIMHUCTHIX HEKOHIUIIMOHHBIX MIECKOB U CyIecei.

DayuanvHvlll ananuz: A U3yYeHUs] TUAPOIUHAMUYECKON aKTUBHOCTH CPENibl OCaJKOHAKOIUICHUs ObLIH
HCTIOJIB30BaHBI PE3yIbTATHI, IOTyUYeHHBIC B X07¢ OYpOBBIX M TA0OPaTOPHBIX paboT, HAHECEHHBIC HA Kap-
Torpaduyeckyto ocHOBY. OCHOBHBIM ITapaMeTPOM JUIS TIOCTPOCHUS (palnaibHOW MOJIEITH UCTIOIb30BAIOCH
YCpEeTHEHHOE 3HAUEHUE MOJIYJISI KPYITHOCTH MeCcKa 0 KaKI0W MccleayeMoi ckBaxuHe. J{7st mocTpoeHus
[[BETOBOI 3aBMCUMOCTH HCIIOJIL30BAJICS POrpaMMHBIN KoMIutekce Q-gis, rie Oblia yCTaHOBJIEHA TUHAMHUKA
M3MEHEHHUs MTOKa3aTes sl MOYJIsl KPYITHOCTH B miaHe. [[jist u3yueHus: 3aKOHOMEPHOCTH M3MEHEHHs TToKa3a-
TeJsl MOJTYJIsl KPYITHOCTH B pa3pe3e MCIOIb30BaJIach TOUEUYHAS TUarpaMMa 3aBUCUMOCTH MOJYJISl KPYITHO-
CTH U TIyOHHBI 0TOOpa MPOObI U3 KEPHA CKBAXKUHBI. V3 MaTepHranoB U3y4eHHOCTH CIIEyET UTO B PyCIOBOM
(barmu hopMUPYIOTCS KPYITHO-CPEIHE3EPHUCTHIE, B TPUOPEIKHO-MOPCKOI MEIKO-TOHKHE ITECKH.

Bw1600: 1 IporHO3a BEISIBICHHUSI MECTOPOIKICHUH Ha CTPOUTEIHFHOE U CTEKOJIBHOE CHIPhE CICIYET yUH-
THIBATh (alluaIbHOE pacTpeesieHue 0CaI0UHbIX OTI0KEHUH alTCKOTO BpeMEeHH. AHAITN3 UMEIOIIUXCS Ma-
TEPHUAJIOB TO3BOJIIET MPOTHO3UPOBATh B CEBEPO-3amagHoM HampasieHnn Kpyro-Xyrtopckyto, CtyaeHo-
XyTOpPCKYI0, a TAK)KE NPYTUe TEPCIIEKTUBHBIC IIOMIAH JIJIs BBISBICHHUS MECTOPOXKICHIH CTPOUTEITHHBIX
1 CTEKOJIbHBIX TIECKOB, MPHYPOYCHHBIX K MaICIOIHHE IPEBHEH PEKH U MEITKOBOJIHO-MOPCKOI (paruu arr-
CKOT'O BPEMCHH, PACIIOJIOKECHHBIX OJIM3KO K 00IaCTHOMY LEHTPY T. JIMTEINKy, IpeICcTaBIsIOIINM HHTEPEC
JUTSL IPOMBILIJIEHHOTO OCBOCHHS.

KiaroueBbie ciioBa: (1)21111/15[, KBapHUEBbIC NECKU, ANITCKUC OTIIOKCHUSA, MECTOPOKACHUC, CTPOUTCIILHOC U
CTCKOJIbHOC ChIPhE.
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BBenenue

KBapiieBble MecKy SBISIOTCA BaKHBIM PECYpCOM ISt
CTPOMUTENBHOM M CTEKOJBbHON MHIyCcTpuU. BblneneHHbIe
TaK)Ke CpeAU KBaplLEBbIX NMECKOB I[BETHHIE MECKH, B CBOIO
ouepe]b, MOTYT CIYXHTh JJIsl IPOU3BOJICTBA €CTECTBEH-
HBIX OTJIEJIOYHBIX MaTepuanoB. OCHOBOM /I IPOrHO3a Ta-
KHX MECTOPOXKAEHUH siBisiercst (paruanbHas o0CTaHOBKA
[1-3]. MecTopoxaeHusi, BBISBICHHBIC BOJN3W HACEIICH-
HBIX ITyHKTOB, UMEIOT CTPATETHIECKOE 3HAUCHHUE IS Pop-
MHUpPOBaHHUS HHPPACTPYKTYPHI.

Ha Tteppuropun cesepo-BocToka BopoHexckoil an-
TEKJIM3Bl TIePCIIEKTUBBI BBIABICHHUS KPYIHBIX MECTOPOK-
JICHUH CTEKOJIBHBIX M CTPOMTENIBHBIX IECKOB CBSA3AHBI C
TpeMs CTpaTUrpapUIeCKUMH YPOBHIMHU. DTO OTIOKEHHS
BOJIYMHCKOM U JIEBUIIKON CBHUT alTCKOTO sApyca, MHOLIEHA
(moTymaHCcKas cepHs) M BEPXHEro IUIHOIeHa (TOpsHCKas
cepust). Haubonpimii uHTEpeC mpeacTaBisiioT oOpa3oBa-
HHUS arlTa Mo KauyecTBY IOJIE3HOM TOJIIMU U €€ BblAepiKaH-
HOCTH TI0 pa3pe3y M IUIOIIAIH.

[Ipu pazpaboTKe METOAMIECKUX MTPUEMOB (harlHaIbHBIX
HCCTICIOBAaHUN Ha pacCMaTpPUBaeMOil TEPPUTOPUH HEOOXO-
JIAM MOJICTIHHBIH 00BEKT. DTO HOJKEH OBITh yYacTOK C XO-
poro o0HaKEHHBIM M PacyJICHEHHBIM pa3pe3oM. J{ist sToi
LIENTH XOPOIIO TTOIXOMUT Kaphep Y)Ke pa3padaThBacMOro
MecTopoxieHus. Takum MoxeT ObiTh CrebaeBckoe —
HanboJjee KPyIHOE MECTOPOXKACHUE CTPOUTEIIBHBIX TIECKOB
Ha Tepputopun Jlumnenkoro paiona Jlumnernkoi o6nacTy.

XapakTepucTHKA U TeoJorH4eKoe
cTpoeHNne 00beKTa UCCJIeJOBAHNS

CrebaeBckoe MECTOPOXKICHHE OBLIO BBISIBICHO B
1992—-1994 romax ¢ yTBepxkIeHHEM OaTaHCOBBIX 3aIlacoB
3TOTO BHJIA CHIPbsi B KosmuecTBe 793 Thic M% m pacmoso-
JKEHO B 2.5 KM K ceBepy — ceBepo-3amaay ot cena Cteba-
eBo, BONMM3M aBroMaructpanu Jlumenk — XiaesHoe. bypo-
BBIMHM pab0TaMU Ha MECTOPOKACHUS BBIABICHBI yYaCTKH
HOxHO0-CtebacBckuii, Bocrouno-Crebaesckuii, Cesepo-
BOCTOUHBIN, Penenikuii. MecTopoxieHne BHITSHYTO B Cy0-
IIMPOTHOM HANPABJICHUH, CPEAHSAS MOIIHOCTH pa3pesa —
16.4 M, mpu KoneOaHUAX B Pa3BEOYHBIX CEUCHHAX - OT
11.7 nmo 21.7 M. Momnocts Bekpwimn 2.5-10.7 M.
HanOonbmme MOIHOCTH IMOJE3HON TONIIM Ha IOXKHBIX 1
I0T0-BOCTOYHBIX (DITaHraX MECTOPOXKACHHUS, T/Ie MOJIe3Has
TOJIIIIA TIPEJICTaBICHa B HanOostee mosHoM oobeme. [1o3n-
Hee B CeBEpO-3alaJHOM HAIlpaBICHUH, B HETIOCPEIACTBEH-
HOH Osm3ocTH OblM pa3Benanbl bopunackoe n ConoBbeB-
CKOE MECTOPOXK/ICHHSI CTPOUTENIBHBIX NTECKOB.

ITecku CrebaeBCKOTO MECTOPOXKIACHHSI CpeIHEen
KPYTHOCTH MPUYPOUEHBI K HIKHEH MOITOIIIIE IEBUIIKOI
CBHTHI HIDKHETO MeJa W CJIararoT MPOAYKTUBHBIA TOpHU-
30HT 10JIE3HOM ToJyu. Huskenexalue oTi0KeHUs! BOJI-
YUHCKOW TOJIIH JUIIb YACTUYHO MPHUTOIHBI JUISI CTPOU-
TEJILHOTO CBHIPBSI B CHIIy BeCbMa HHM3KOT'O MOJIYJISI KpyTI-
Hoctu (0.6—1.0), oTHAKO MPH HU3KOM COJIEPKaHHH JKelle-
3MCTBIX BKJIOUYEHHH MOTYT OBITH PAcCMOTPEHBI B Kaue-
CTBE CTEKOJIBHOTO ChIPbSL.

B mHacrosiee Bpemsi NpoucxoauT orpaboTka Bo-
crouHo-CrebaeBckoro n KOxHo-CTebaeBCKOTO y4acTKOB
MECTOPOXKICHHS CTPOUTEIBHBIX MECKOB, BIDKEHUE OOpTa

B CEBEpPO-3alaHOM HalpaBlieHUH. B 11enoM 31ech mposis-
JSIeTCSl TEHACHIMST K YMEHBIICHUIO MOJYJSI KPYITHOCTH
TIECKOB, a TaKk)Ke 00llee yBeInYeHUe aOCOIIOTHBIX OTME-
TOK penbeda. Ha roro-3amas npoucxo uT BBIKIMHHBAHHE
MOJIE3HONW TOJIIIM W3-3a HEOr€HOBOI'O BpE3a, KOTOPBIH
MIPEACTABICH SIPKO-OPAHIKEBBIMH CHJIBHO TJIMHUCTBIMU
TIECKaMH U CYTIECSIMU.

Ha cpe3e 6opra oTpabaThIBaeMOTO0 MECTOPOKICHHS
CHU3Y BBEPX BBIIEIAIOTCS 3 daruu: 1 — mpudpeskHo-Mop-
cKast OeJIBIX BBIACP)KAHHBIX 110 TPAHYJIOMETPUYECKOMY
COCTaBY MEJIKO3EPHHCTBIX ECKOB BOIYMHCKON CBUTBHI; 2
— IeNbTOBAsT KOCOCIOUCTHIX Pa3HO3EPHHUCTHIX IIECKOB Je-
BHIIKOW TOJIIIH, BBITOJIHSIOMIMX JIOXKE MMOrpeOeHHON ma-
aeo-pexu; 3 MPOJIIOBUAIIEHO-AJIIOBUANIBHBIX, SIPKO-
OpaHKEBBIX CHJIBHO TIIMHUCTHIX TIECKOB U cynecei. B mo-
JE3HOW TOJIIE OTMEYaeTcss PUTMUYHOE 4YePeOBaHUE
MECKOB, Pa3IMYHbIX 110 TPAHyJIOMETPHYECKOMY COCTaBY,
Kocasl CJIOMCTOCTh BHYTPU PUTMOB, CBUIETEILCTBYFOIINX
00 aKTHBHOW THIIPOJUHAMHKE CPEIbI 0CaIKOHAKOTUICHHS

(puc. 1).

danuaJbHBIA aHAJIN3

B pamkax mOMCKOBO-pa3BEeOYHBIX Pa0dOT B TPaHUIAX
CrebaeBCKOro MECTOPOKICHUS U TIPHIICTAIOMICH TepPHUTO-
pun 65110 TpoOypeno okoso 170 ckBaxuH. [{ng uzyueHus
THJPOJMHAMUYECKOW aKTHBHOCTH CPE/Ibl 0CaIKOHAKOTLIe-
HUS TIOJIyYCHHBIE PE3yJIbTaThl OYPOBBIX U J1AOOPATOPHBIX
paboT ObUIM HAHECEHbl Ha KapTOrpa(UuecKyl0 OCHOBY.
DT0 NaHHBIE CPEAHEr0 MOAYJISl KPYMHOCTH IO KaKHoil
CKB&)KMHE, BCKPBIBILCH IMOJE3HYIO TOJIILY anTCKUX OTJIO-
keHnit. TakuM 00pa3oM Ha IJIaHE IMOyYeHa THHAMUKA H3-
MEHCHHMS ITOKA3aTelsl MOl KPYITHOCTH IO BCEM MUMEIO-
IIMMCsI CKBaKTHAM B IIBETOBOH MIKaJie, B 3HAYCHUsX OT 0.2
10 2.6 Mk (puc. 2).

[TomyueHHBIE Pe3yIbTATHI TIO3BOJISACT MIPEIOI0KATE O
CIIOKHOM Xapakrtepe (aruaibHOl 00CTaHOBKH, TJI€ MOBbI-
HICHHAS TUJIPO/IMHAMUKA MOKET OBITh CBsI3aHa C JIESITEIb-
HOCTBIO JIDEBHEHl Nalieo-peKu U (GOPMUPOBATH PYCIOBYIO
(aruro 6osiee KPYMHBIX U 00Jiee CIOKOIHAS PUOPEIKHO-
MOpcKasi 00CTaHOBKa, ryie ¢(hOPMHUPOBAHBI TIECKU MEJIKHE
U TOHKHE I10 CBOEMY IPaHyJIOMETPHYECKOMY COCTaBY.

C mernpi0 BBISIBICHHS OCOOCHHOCTEH OCaIKOHAKOILIE-
HUS TIECKOB TI0 pa3pesy, Oblla OTCTpOeHa TOYeHHAs JHa-
rpaMmMa 3aBHCHMOCTH MOIYJS KPYIHOCTH KBapIEBOTO
IecKa OT ero TITyOWHBI 3aJeraHus Ha BYX ydacTkax. J{is
ATOTO MCIIOJIF30BAHBI JAaHHBIC TPAaHYJIOMETPHIECKOTO aHa-
Jm3a u3 25 pa3BeJoYHbIX CKBAXKHH.

Kak BugHo m3 aumarpammbl (puc. 3) mecku Crebaes-
CKOT'O y4acTKa MMEIOT OOJIBIIUI MOAYINIb KPYITHOCTH IO
cpaBHeHmIO ¢ neukamu HOxxHO-CTebaeBcKoro ydyacTka, a
TaKKe MAKCUMAJIbHBIE 3HAUEHHSI 10 MOJTYJIIO KPYITHOCTH B
untepBasiax ot 5.0 g0 15.0 m. C yBenudeHueM riryOUHBI
3aJeraHusi MPOUCXOJHUT IUIABHOE YMEHBIICHHUE MOMYJIS
KPYIHOCTH, 4TO XapaKTepu3yeT OoJiee CIIOKOHHYIO THPO-
JMHAMHKY OCaJKOHAKOIIICHUSI.

[Ipo6sr CrebaeBCKOTO yyacTKa B OCHOBHOM YZOBJIE-
TBOPSIFOT KPUTEPUSM KPYITHBIX IIECKOB MEPBOI0 Kiacca
1no 'OCTy nis CTpOUTENBHBIX ECKOB U MPEACTABIISIOT
HanOOJIBIIYIO [IECHHOCTh KaK CTPOUTEIbHOE ChIpheE.
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U. B. Anopeenxos

Puc. 1. OtpadatsiBacMmbiii 60pT BocTouno-CrebacBekoro u KOxuo-CrebacBeckoro yuactkoB CTe0acBCKOTO MECTOPOXKICHUS CTPOH-
TEJBHBIX MeCKOB. [10sICHEHUS B TEKCTE.

[Fig. 1. The mined side of the VVostochno-Stebaevsky and Yuzhno-Stebaevsky sections of the Stebaevsky construction sand deposit.
Explanations in the text.]
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Puc. 2. CpaBHHUTeNbHAs XapaKTEPUCTHKA MOJLYJIsI KPYITHOCTH IO MTOMCKOBO-Pa3BEAOYHBIM CKBaXKUHAM, NMPOHICHHBIM NPH U3yUYCHUH
CrebaeBKOro MECTOPOXKACHHUS 1 MPHUIIETAloNIel K HEeMy TePPUTOPHH.

[Fig. 2. Comparative characteristics of the fineness modulus for exploration wells drilled during the study of the Stebaevskoye deposit
and the adjacent territory.]
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Puc. 3. [luarpamma pacnpeaeneHust mpod Mo MOIyJIF0 KPYITHOCTH OTHOCUTEIBHO TITyOHHBI 0TOOpA.
[Fig. 3. Diagram of sample distribution by size modulus relative to sampling depth.]

ADCOIOTHBIE OTMETKH MOBEPXHOCTH peibeda MpH 3TOM
cooTBeTCTBYIOT 3HaueHWsiM 167.0—180.0. IIpoOs1, oro-
Opannbie mpu paszBenke HOxuHO-CTe0aeBCKOrO ydacTka,
XapaKTepU3yIOTCs 3HAYUTEIbHO MEHBIINM MOJTyJIeM KPyTI-
HoctH 0.5—1.0 1 OTHOCATCS B OCHOBHOM K MEJIKHUM M TOH-
KHM TieckaMm BToporo kmacca cornacHo ['OCTy Ha ctpoun-
TenbHbIE ecku. OIHAKO MPHU JOCTATOUYHON YHCTOTE OT JKe-
JIE3UCTHIX OKHUCIIOB U TSKEJION (DpaKIiy, IpH 000TaeHHN
MOTYT YZOBJIETBOPSITH Ka4eCTBY CTEKOJBHBIX ITECKOB CO-
rmacio ['OCT. AOCONIOTHBIE OTMETKH ITOBEPXHOCTH
HOxHO0-CTebaeBCKOro y4yacTka COOTBETCTBYIOT 3Hade-
HusiM 178.0—187.0 m.

BoiBoabI

JLnis mocneyromero mporuo3a MeCTOPOXKICHHH KBap-
LIEBBIX ITECKOB Ha CTPOUTEIBHOE U CTEKOJIBFHOE ChIPhE Clie-
JyeT YYUTHIBATh (harliaIbHOE PACIpeeNICHHe 0CaJOTHBIX
MTOPOJT aNTCKOTO BPEMEHH. DTO TI03BOJIMIO TIOCIE H3yde-
nust CrebaeBckoro mectopoxaeHust B 2018—2024 romax
BBISIBUTH 110/100HO€ BOpHHCKOE MECTOpOXkIeHNE, a TaKKe
AnexceeBckuil 1 COJTOBBEBCKUN yUaCTKH CTPOUTEIbHBIX
MIECKOB PAaCHOJI0KeHHbIe B 2—5 kM 3anagnee. [Ipu ananuze
CYIIECTBYIOINX MAaTEpHAJIOB U C YYETOM CYOLIMPOTHOTO

MIPOCTHPAHUS BBISIBICHHBIX Y4YacTKOB Ha CEBEpO-3ariaj
nporHo3upytorcst  Kpyro-Xyropckas, CryaeHo-Xyrtop-
CKas, a TaKkXKe APyTHe MepCHEeKTUBHBIC TUIONAAN IS BBI-
SBJICHUS MECTOPOXKJCHHUH CTPOUTENBHBIX M CTEKOJIbHBIX
MEeCKOB, TPUYPOUYCHHBIX K TaJe0JNHE APEBHEH peKu u
MEJIKOBOTHO-MOPCKOH (palliy anTCKOTO BPEeMEHH.

Kongpnuxm unmepecos: ABTOp IEKIapupyeT OTCYT-
CTBHE SIBHBIX M ITOTEHIMAIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C IMyOJIMKAIMEH HACTOAIIEH CTaThH.
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Abstract

Introduction: quartz and glass sands are a valuable resource widely used in industry. In the northeastern
Voronezh anteclise, the potential for discovering large deposits of glass and construction sands is associated
with deposits of the Volchinskaya and Devitskaya formations of the Aptian stage, Miocene (Putudanskaya
series), and Upper Pliocene (Goryanskaya series). The Aptian formations are of greatest interest.
Characteristics and geological structure of the study site: The Stebaevskoye construction sand deposit was
selected as a model study site. The useful medium-grain sand sequence is confined to the lower sub-se-
quence of the Devitskaya Formation of the Lower Cretaceous, while the fine-grain sand corresponds to the
upper part of the Volchinskaya Formation of the Lower Cretaceous. Three facies are distinguished at the
deposit from bottom to top: 1 — coastal-marine facies of white, fine-grained sands of the Volchinskaya
Formation, consistent in grain size distribution; 2 — deltaic facies of cross-bedded, inequigranular sands of
the Devitskaya Formation, filling the bed of a buried paleo-river; 3 — proluvial-alluvial, bright orange,
highly clayey, substandard sands and sandy loams.

Facies analysis: to study the hydrodynamic activity of the sedimentation environment, the results obtained
during drilling and laboratory work were applied to a map. The average fineness modulus of sand for each
studied well was used as the main parameter for constructing the facies model. The Arcgis software pack-
age's 3D Analyst module was used to plot the color dependence, where the dynamics of fineness modulus
change were determined in plan view. To study the pattern of fineness modulus change in the cross-section,
a scatter plot of fineness modulus versus well core sampling depth was used. The study data indicate that
coarse-medium-grained sands form in the channel facies, while fine-grained sands form in the coastal-
marine facies.

Conclusion: to predict the discovery of deposits for construction and glass raw materials, the facies distri-
bution of Aptian sedimentary deposits should be considered. Analysis of available data allows us to predict
the Kruto-Khutorskaya, Studeno-Khutorskaya, and other promising areas to the northwest for the discovery
of construction and glass sand deposits, confined to the paleovalley of an ancient river and the shallow-
marine facies of the Aptian period, located close to the regional capital, Lipetsk, which are of interest for
industrial development.

Keywords: facies, quartz sand, Aptian deposits, deposit, construction and glass raw materials.
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