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IIpedcmasneno axademurxom HAH Yipaunot B.1. Jsnvro

Consnotl duanupusm kax meépooe meuenue conetl PAcCMomper ¢ NO3UUULL Paoud00UHAMULECKUX NPEOCMABIEHUIL.
Boicokas naacmuunocmv u nudkas naommnocmy coetl Aeas0mcest nPULUHOU KOHBEKMUBHOU HeYCmouugocmu oca-
Q0UNOU MO, UMO NPUBOOUM K 00PAZ0BANUIO CREUUDUUHLIX COLsHbIX cmpykmyp. Cneuudura gvipaxcaemcs 6
nPOCMPancmeeHHou Ynopsi00UeHHOCMU 68 PASMEUEHUU CONSHBIY CIMPYKMYP 6 U0 JUHEUHBIX (POPM UIU 00UHOUHDIX
KYNoJoe (2eKcazonos), umo 3asucum om Kpumudeckux snavenui yucia Pones. Ha meuenue coneti énusiom eubpa-
UuonHble CUTbL, 3a0aroujue OUCKPEMHbLL XapaKmep pasmMepam COLSHvIX CMPYKMyYpP U PACCMOSTHUIM MENHCOY HUMU.
Oueneno giustnue paxmopos, ynpasisiioujux CoLsIHbIM OUANUPUSMOM.

Kmoueswvte cnosa: ,Z[Henpoemo—,[[oueukaﬂ 6na8uHa, COJLAMOLL 8uanupu3M, KOHBEKmMueHas Heycmoduueocmb, pe-
JAaxkcavus, Hucjio Pafleﬂ, 61,{6]70147,[}1, PpPe30HANC, 2€00UNAMUMECKASL CeMb.

[Tnactudeckast mepopmarus coselt, UX “rekydects” MO/ BO3/E€HICTBIEM HEPAaBHOMEPHBIX HArpy-
30K 00YCJIOBIMBAET 0COOBIN TUII CKJIa4aTOCTH HarHeTaHUs — COJISHOM quanupusm. Juanu-
POBBIE COJISTHbIE CKJIQJIKM U3BECTHBI BO MHOI'MX OCa[0OYHBIX OacceiiHax MUPa, B TOM dnciie B JIHer-
poscko-/lonenkoii Bnaguse ([I/1B). B aape 60bMHCTBA CKIAJI0K HAXOIUTCS COJIb, M C TAKUMUI
CKJIAIKaMU 0OBIYHO CBSI3aHBI JIOBYITKY HE(TH U ra3a ¢ MIMPOKUM HATTA30HOM 3aIlacOB yTJI€BO-
noponoB B HUX. CoJIsTHBIE 3aJIe;KU COJIepsKaT TIeHHble MUHEPAJIbHbBIE PECYPCHI, UCTIOJIb3yeMbIe B
HApOJIHOM XO3sHCcTBe. B cOJISTHBIX MaccrBax CTPOSIT XPaHUJINIIA TOPIOYMX MaTEPUAJIOB, PaJIno-
AKTUBHBIX U TOKCUYHBIX OTXO/IOB. IJTUM BbI3BAH HAYYHO-TPAKTUUECKUH WHTEPEC K COJITHOMY
NINATTPU3MY.

[Tpobsiemamut reHe3M3a TAIOTEHHBIX OTJIOKEHUI U COJITHOTO TEKTOTeHEe3a 3aHUMAICh MHO-
rue BuHble reosiorn 3anaanoii Esponbr u CIITA, a Takske B nipenenax OviBirero CCCP u HpIHer-
Hero CHT. Omy6/imkoBaHO OTPOMHOE KOJTMYECTBO paboT, 3HAUNTEIbHAS 4aCTh KOTOPBIX MOCBSIIIE-
Ha U3YYEHWTIO MEXaHN3Ma 3aPOK/I€HNS W PAa3BUTHS COSTHOKYOJBHBIX CTPYKTYP. [Ipn nsyuenun
MTPOIIECCOB COJISTHOTO TEKTOTeHe3a BO3HUKAIOT BOIIPOCHI, KacaIoONUecs TeOAMHAMUYECKUX YCII0-
BUI (HOPMUPOBAHUS COJISTHBIX CTPYKTYP.
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B nacrosieit pabote paccmotpen cosstaoit auanupusm /I /1B kak “tBéproe” Tedenue coseii ¢
MO3UTINH (PIIOUAOAMTHAMUKH.

Pesyabratel ucciaenoanus. B /[/[B usBecTHbl TpH TOJIIM BepXHEIEBOHCKUX (BOPOHEXKCKAs,
€BJIAHO-JIMBEHCKasl M JIAHKOBO-JIebe/IsTHCKast) U ToJIIa HisKHetepMckux coseit [1—3]. Jomunm-
PYIOIIYTO POJIb B IUATTUPU3ME ChITPasia eBJIaHO-JIUBEHCKAs TOJIIA, MECTAaMH 1 BpeMeHaM¥ BOBJIE-
KaBIllasi B FaJIOKWHE3 PACIIOJIOKEHHbBIE BBIIIE 10 Pa3pe3y AaHKOBO-JIeOEISTHCKYIO U HUKHETIEPM-
CKYIO TOJITIN.

Mexanusm eanoxkunesa. 11o coBpeMeHHBIM TIPE/ICTABIEHUSAM [4] TIpollece TaJoKuHe3a pas-
BHUBaeTCS B TPU artamna: 1) mo Mepe MorpysKeHUs COJSTHON TOJIIN B 30HBI IMareHe3a M MpoToKa-
TareHesa MPOUCXOJAT Jlera3alys u jeruaparanus otioxkenuit. Omonsl 1eopMupyoT ciaou-
CTOCTb TIOPOJT M B COJITHOM TITACTEe BO3HUKAIOT JJUH30BU/IHbBIE TIOHATUS U “B3/LyTHUsA” — JTAIl CO-
JITHBIX “Tiofyniexk”; 2) Npu JajbHEWIeM TOTPYKEHUM COJiell B 30HbI Me30- W alloKaTareHesa
TIJIACTBI COJTU TEPSTIOT CJIOUCTYTO TEKCTYPY W TTPEBPAIAIOTCS B MOTYKUIKYIO BI3KYIO Maccy, KOTO-
past o/ BBICOKMM JIaBJIeHUEM B3JIaMbIBAET U MTPOPBIBAET MEPEKPBIBAIOTINE OTI0KEHUST, BOSHIKA-
10T HECOTJIaCHBIe COOTHOIIEHUS COJITHBIX M BMEIAIOIINX TOPO/T — 3TAll poCcTa ANAITMPOB; 3) MPO-
ucxoaut “obesBoskuBatme” cossiHoro auanupa (0bocobeHre JKUAKON (hasbl, OTTOK PaccoyioB),
(hopMHPYIOTCST KETPOKU — KOHCEIUMEHTAIIMOHHBIN aTar (110 [5]) wiu aTar erpajaum mToKoB.

/IBa ocHOBHBIX (haKTOpA, YIIPABJISIONINX COJSTHBIM TEKTOTCHE30M:

1. Ipasumayuonnoiii paxmop oOyCIOBIEH UHBEPCUEH JIOTHOCTEN: y cOJeil OHA B CpelHEM
2,21/cM’, y TIePEKPHIBAIOIINX UX JIaKe MAJIOYTJIOTHEHHBIX TEPPUTEHHBIX IOPOJL — MOPSIIKA 2,5—
2,6 r/cm’ [1, 3, 6]. I13-3a KOHBEeKTUBHOW HEYCTOMYMBOCTU MPOUCXOIUT “BCIibIBaHNe” (BbIIAB-
JIMBAHUE) OTHOCUTEJILHO JIETKUX COJIEH 1 morpyskeHue OoJiee TIOTHBIX TOpo1. TeueHue coseii Ha-
YUHAeTCs TPU TOIUHAX TepekpbiBaomux otyaoxkeHnii 600—1000 m [3], korma Bo3HUKAOT He-
00XO/IMMbIe TPAJIUEHTHI U IABJICHUSI.

2. [eomexmonuueckuil (paxmop cpabarbiBaeT MPU MEPUOANIECKON aKTUBU3AIMI TEKTOTEHE-
3a, BhIpasKaIoMIecs B MOABMIKKAX OJI0KOB (hyHamenTa. IIpu 5TOM BO3HUKAIOT KOHTPACTHBIE CH-
JIOBBIE 110151, THUIIMUPYIOII[ie TeueHue coJieil B HallpaBJIeHNN BOCCTAHOBJIEHUS PAaBHOBECHOTO
cocrosiaus [1, 3, 4, 7]. /IBuzkenue comeit u (popMupoBaHue CTPYKTYPHOTO TIJIaHA, KaK MTPABUJIO,
HOCST IMUKJIUYHBIN XapakTep, 4TO CBsI3aHO ¢ ¢asamu TekroreHe3a. B /[/[B pazmmuator deTbipe
YPOBHS TIOIBEMA COJIEN: IIPeKAMEHHOYTOIbHbIN, CBA3aHHBII ¢ OPETOHCKOIT (ha3oil TeKToreHesa,
MPeITPUACOBBIN — € 32aTbCKOH, TTPe/Ilale0reHOBbIN — € JJapaMUMCKON U TpelueTBePTUYHBIN —
¢ arTuyeckoil. Pa3Butne moaBsioniero OOJIbIIMHCTBA COISTHBIX cTpyKTYp /I/IB orpanuuniocs
ATATIOM “COJITHBIX TOAYIIEK”, YaCTh CTPYKTYP MCHBITAJIA ITAI AMATUPU3Ma (HEKOTOPBIE TMMTOKN
“pacTyT” M IOHBIHE ), @ YaCTh — TPETHUH ATal, aTar gerpaganuu. 13 ynomsauyTsix B [1] 73 mTokoB
34 1ITOKA UMEIOT TIPEITPUACOBBIN YPOBEHD TOABEMA COJIEl, 25 MTOKOB — IMPENAIeOTeHOBbIN U
14— npemueTBEPTUYHBIM.

Kpome nByx 0CHOBBIX (haKTOPOB CYIIECTBYET PSIJI IPYTUX, TAKKe BIMSIONINX HA COJISTHON TeK-
ToTeHe3. ITO (GU3NKO-MeXaHMIeCKe CBOMCTBA caMUX coJiell (X BBICOKAs TIACTUIHOCTD, PACT-
BOPUMOCTh U aHOMaJIbHOE 00BbEMHOE TerioBoe pacumpenwue) [1, 4, 5, 8], BICOKOTEMIIEpATY-
pHble rrybuHHbIe (urtonabl (rasbl, THAPOTEPMAJIbHbBIE BOBI 1 paccolibl) [4, 5, 8], dakTop aposun
HAJICOJIEBBIX OTJIOKEHUH MPU POCTEe MITOKOB [7], KOCMOTEHHbIE CUJIbI, BBI3BAHHbIE BpallleHUeM
3emin u nputskerreM Couaita u JIyHBI, a Takske TeXHOTEHHBIH (hakTop Tpu paspaboTke 3aje-
xKelt comeit [9].
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Konsexmuenas ¢paroudoounamuxa. Peosorndeckuii moaxo/1 K TeOJOTHYECKON Cpefie T03-
BOJISIET CUUTATDH €€ “BSA3KON JKUIAKOCTHIO”, TAK KAK MEPUO/] PEJIAKCAIINY OOJIBITUHCTBA TOPHBIX 10-
pozx (0COBGEHHO COJIell) HECOM3MEPUMO MEHbIIIE TIPOIOJIKUTENbHOCTH TEKTOHUYECKUX Aedopma-

o 108 11 12 14 )
mmit (10°—10"" c mpotus 10 “—10"" ¢) [6]. /luramMuyeckast BA3KOCTbh HEKOTOPBIX BEIIECTB TAKOBA:
-2 13 o 18 .

Boael — 10 ° II, mpna — 1077 11, xkamerHoit cosm — okosio 10°° I1, BenmecTBa BepxHeil MaHTHH —
22 2 27
oxosio 107 11, kpucTa/minyeckux ropHeix mopog — ot 10 ® 10 107 11 [3,4,6].

Cornacuo “Teopun HeMHENHONW KOHBEKTUBHOU ycToumBocTu’ [2], CTPYKTYypHYIO (hopMy

KOHBEKIIUY MOKHO OTIPeNIeTUTh 110 hopmyJie Paest

R= (Ap/p) (gh’ vX).

31ech epBblil MHOKUTENb (Ap/p) XapakTepusyeT OTHOIIEHUE IIJIOTHOCTE B KPOBJIE U 11001 -
Be TOJIIIU COJIeH, TIOJI0TPeBaeMOIl CHU3Y BHYTPEHHUM TEIJIOM 3eMJIH, U BbIpakaeT CTEeTleHb Be-
posgTHOCTH WHBepcur. Bo BTopom mMHOkuTeNe: g = 9,81 M/C2; h? — ronmuna TOPU30HTATILHOTO
cJ10st coJiell B KyOe, 4To oTpakaeT 00bEM KOHBEKTHPYIOIIEH MacChl; V=1 /p — KUHEMaTHYeCKast
BSI3KOCTb, CBSI3aHHAS € IMHAMUYECKON BSABKOCTBIO (1 ) U IIOTHOCTBIO (p ) coneil; X =y /pc —
TEMIIEPATYPOIPOBOHOCTb, 3aBUCAIIAS OT TEIJIOTPOBOHOCTH (), ), IMIOTHOCTUT( P ) U YAETbHOU
TETIOEMKOCTH ( ¢ ) COJIEH.

V3BecTHBI 1BA KpUTUYECKUX 3HaYeHus uucia Panes: R ~ 10°u R, ~ 10* [2]. Econ pacuétnoe
R menbiue 10°, T0 KOHBEKIMS He BO3HUKACT; pu 3HAYEHUSIX R MexIy 10° u 10" kouBekust mpo-
SIBJISIETCST B (DOPME JIMHENHO BBITSIHYTHIX BAJIOB U BIajinH, Tipu R GoJibiie 10" — 8 (opme rekcaro-
HoB (“sueek benapa”) [2]. DToT heHOMeH oTpaskaeTcst B cTpyKTypHOM Tiane /[/IB — oguHOUHbBIE
KyTI0JIa U BaJibl 00pPa3yIoT yIOPsIOYE€HHbIE TPOCTPAHCTBEHHBIE “TeopanHaMudeckue cetu” [10].

Pezonanc. 3eMIisi B 11€JI0M 1 €€ COCTaBHbIE YaCTH, KaK aBTOHOMHbBIE (husrdeckue Tesa, 00Jia-
JAt0T COOCTBEHHBIMU YacTOTaMU KoJiebanuii. Ecii yactoTa BHENTHIX BO3/IEHCTBUN COBIMAIAET C
COOCTBEHHOIT, BO3HUKAET PE30HAHC, IPUBOIAIIIIT HE TOJBKO K Pa3pylIeHUIO IeJIOCTHOCTH (hU3H-
4ecKOoro Tejia (B HalleM cJydyae — K HepeBOJy COJIel U3 CTabMIbHOTO MJIACTOBOTO COCTOSIHUS B
“rekydee”), HO U K “opranusanun’ BellecTBa B HOBOM TopsiaKe (06pa3oBaHUIO COJISIHBIX CTPYK-
Typ). IIpupoaa BHENTHUX CHJI TIOKA HesICHA. BeposiTHBIM HCTOYHUKOM UX MOJKET ObIThH TIepeMEeH-
HOe TpaBuUTaIonHoe nputs;kerne JIyasr n CoJiHITa, BBI3BAHHOE BpallieHneM 3eMJIn — JIYHHO-
cosineynbie mpusuBbl [11]. YacroTta mysbcanuu npuanBoB 10°—10" ¢ na (one TexToHMYECKUX
MIPOTIECCOB 102-10" ¢ HEeCOM3MEPUMO BBICOKA, a pa3Max (aMILTUTY/1a) 3HAYNTEbHO MEHbIIIE Xa-
PaKTEPHBIX PAa3MEPOB CUCTEMBI.

Pesonanc onpejiensier AMCKPETHBIN XapaKTep pPa3MepoB JIMHENHBIX (DOPM M T€KCaroHoB, a
TaK’Ke pacCTOoSHU Mesky Humu (“mar reogmHamudeckoii cetn”) [10]. 3ameueno, uto “miar cetu”
OTIpe/IeIEHHOTO NEPAPXUYECKOr0 YPOBHS OTJINYAETCS OT COCETHUX HUKe- U BBIIIECTOSIINX YPOB-
Hell Ha BeJINYMHY, KPaTHYTO J2.B (hopMaTM30BaHHOM BUJIE 3TA 3aKOHOMEPHOCTD BBITJISI/IUT TAK:

0,5
Ln: 2”L6: 2 nL6,

rie L, — uckoMblii mmar ceti Ha n-ypoBHe; Lg — “0a30Bbiil” miar ceTu, T. e. HanboJiee pacrpocTpa-
HEHHBIN B perrone (1o HabJII0IeHUAM aBTopa paBeH 7—8 km). [To-BuaANMOMY, TOKa3aTesb 72 MO-
JKeT IPUHUMATB 11eJIble 3HaYeHUsT B ITUPOKUX TIPeiesiaX B 3aBUCUMOCTHU OT TOJIITUHBI COJIEHOCHBIX
CJIOEB M TUIOIIAAN X PACIIPOCTPaHEHMUs, HO TIPpU paboTe ¢ KapTorpauyecKuM MaTepruaIoM Mac-
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mrabos 1 : 10°~° noctatouno n = = 2). CooTBETCTBEHHO, B CTPOeHNH ocajouHoro dexsa /I/1B
MO’KHO BBIJIEJIUTD “30HBI MEJTKOHN CKJIAAYAaTOCTH , 30HBI PAa3BUTUS CTPYKTYP CPETHUX U KPYITHBIX
pa3mepoB. HecoMHeHHO, 9TH 3aKOHOMEPHOCTH UMEIOT 9BPUCTHYECKOE 3HAUYEHHE.

Takum 00pa3oM, COBOKYITHBIM JIEHCTBHEM MEPEYUCTEHHBIX (GaKkTOPOB U 3(h(HEKTOB MOKHO
OOBSICHUTD TEYEHUE COJIEN U YIOPSIIOYEHHOE PACIIOIOKeHNe COSTHBIX cTpyKTYp B /I/IB B Buse
PETYJISPHBIX TEOJMHAMUYECKUX CUCTeM. JTO MMeeT 3BPUCTUYECKOe 3HAUeHUe TPU TIIIaHNPOBa-
HUU U IIPOBEIEHUH T€0JIOr0-Pa3Bel0YHbIX paboT.

Tpebyercst nanbHeiinee yriaybaéHHOE U3yYeHUE COJISTHOTO IUAMPU3Ma BO BCEX €T0 TIPOsIB-
sennsx. ViceienoBanus cieyeT MPOBOAUTD C TO3UTINI KOHBEKTUBHON (DITIOMIOAMHAMUKH U T€0-
JIMHAMUKHU C TeJIHI0 BBISBIEHUS TTPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTE B pa3MeleH N
COJISTHBIX T€JI M CTPYKTYP OCAJ0YHOTO YeXJia.
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COJIAHUWI IIATIIPU3M JHIITPOBCHKO-JOHEIIBKOT 3AITANHN
3 TTO3UIIN OJIOTTOANHAMIYHUX YABJIEHD

ConsiHuil rianipuaM siK TBEp/A TeUisl CoJiell PO3IJISTHYTO 3 MO3UILiil hJIoio[uHaMiYHUX ysIBJIeHb. Bucoka murac-
TUYHICTH | HU3BKA MIiJTBHICTH COJIEH € MPUYMHOIO KOHBEKTUBHOI HECTIHKOCTI 0CaI0BOI TOBIIII, IO 3yMOBJIIOE YTBO-
penns crenudivHux coyssHuX cTpyKTyp. Criernudika BUSBISETbCS B IIPOCTOPOBIiil YIOPSIAKOBAHOCTI Yy PO3Mi-
MIEHH] COIAHNX CTPYKTYP y BUIJISIAL JiHiHUX (hopm ab0 OAMHOYHUX KyTIOJIiB (T€KCATOHIB), IO 3aM€KUTh Bil
KPUTHYHKX 3HaueHb ynciaa Penes. Ha tedito coseii BimmBaioTh BiOpauiiini cuim, ski 3a1ai0Th JUCKPETHUN Xa-
paKTep po3MipaM COJISTHUX CTPYKTYP i BificTanam Mixk HuMH. O1liHeHo0 BIJIUB (haKTOPIB, MO KEPYIOTH COJTHUM
JIaripu3MoM.

Kntouoei caoea: /[ninposcoro-/loneypra 3anaduna, coisnuti Olanipusm, KoHEEeKMUGHA HeCMIUKICMb, PeLaKCalis,
uucio Penes, sibpauis, pesonaic, 2e00unamiuna cimya.
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SALT DIAPIRISM OF THE DNIEPER-DONETS DEPRESSION
FROM THE STANDPOINT OF FLUID DYNAMIC REPRESENTATIONS

Salt diapirism is described as a solid flow of salts with regard to fluid-dynamic concepts. High plasticity and
low density of salts are a cause for the convective instability of sedimentary strata, which leads to the formation
of specific salt structures. Specificity is expressed in the spatial periodicity of the placement of salt structures
either in the linear forms or in the form of hexagons (single domes) depending on the critical values of the Ray-
leigh number. The flow of salts is influenced by the vibration forces that determine the discrete nature of the
sizes of salt structures and the distances between them. The influence of factors controlling the salt diapirism is
estimated.

Keywords: Dnieper-Donets depression, salt diapirism, convective instability, relaxation, Rayleigh number. vibration,
resonance, geodynamical net.
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