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OCOBJINBOCTI JOKAJIbHUX TEIIJIOBUX ITPOLIECIB
Y PET'1OHI THIITPOBCHKO-JTOHEIBKOI 3AIIAJIMHA
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3 MeToI0 JOCHiMKEHHSI aHOMAIbHUX JIOKAJTbHUX TEIJIOBUX MpOIlleciB y perioHi JHinmpoBchko-JloHELbKOI 3anaaHu
(J1/13) Ha ocHOBI BapialliiiHOi CKiHUEHHO-EJIEMEHTHOT METOAMKH JJIs1 HeCTallioOHapHOT 3a/1a4i TeMJIONPOBIAHOCTI 3MO-
JIeJIbOBAHO JIOKAJbHiI TMPUITOBEPXHEBI TEIUIOBI MPOLIeCH y 30Hi cyyacHoi akTuBizaiii J/13. [Toka3aHo, 1110 npouecu
HarpiBy NpUIOBEPXHEBUX 30H 0CAJOBUX IOPiJ 36MHOI KOPU B OKOJIaX aHOMaJIbHUX TeMIiepatypHux mkepen /13, ski
3YMOBJIEHI TIEPEMIllIEHHSIM Tapsiuux (GUIl0ifiB MO aKTUBi30BaHUX PO3J0MaX, CYTTEBO 3aJieXaTh Bill eTamy po3irpiy i
HasIBHOCTi Y HABKOJIMIITHIX 30HaX BUCOKOTETIONPOBIAHUX COJNISTHUX MAaCUBiB. Y BUIAAKY HECTAOiTbHOCTI aHOMAJIbHUX
TeMIIepaTypHUX JKEpeJl 32 YaCOM 3arajibHa KapTMHA PO3BUTKY JOKAIbHUX TEIJIOBUX MOJIiB BUSHAYATUMEThCS Tepioaa-
MM iX BiTHOCHOI aKTMBHOCTI. 32 pO3TalllyBaHHSM JIOKAJIbHUX TETUIOBUX MOJIiB HAa 3eMHili TOBEPXHi Ta iX KiJIbKiICHUMU
XapakTepuCcTUKamMu (ITOBEPXHEBUI TETIJIOBUI MOTIiK, TEeMIepaTypHi rpallieHTH) MOXKHA JIOKaIi3yBaTu MiCllsl aKTHBi30Ba-
HUX TJIMOMHHUX PO3JIOMIiB Ta MOB’sI3aHi 3 HUMM MPOLIeCM HAKOMTMYEHHS BYTJIEBOJHEBOI CMpOBUHU B perioni J1J13.

KniouoBi ciioBa: KoM’ I0TepHE MOIEJIIOBAHHS, JIOKAJIbHI TETJIOBI POLIECH, 30Ha cyvyacHOI akTuBizauii JJ13.

Beryn. IHinpoBchKo-oHernbka 3anagunaa (J1/13)
€ CKJIaA0BOI0 YacCTUHOM [HinmpoBCbKO-{OHELbKOro
pudTy i po3MilleHa Ha TiBHIYHOMY CXOHdi YKpaiH-
cbKoi yacTmHM CXiITHOEBPOMEMCHKOI JiTOCHEPHOT
. JAJ13 — 1e cucteMa TIMOMHHUX PO3JIOMIB,
SKi TIPOCTSTaloTbCsI 3 TMiBAEHHOTO CXOOy Ha
MiBHIYHUI 3aXil i yTBOPIOIOTb CMYTY OMYIIEHUX Y3-
JIOBX PO3JIOMiB OJIOKIB i MiKpOOJIOKiB KPUCTAIIYHOTO
dynmamenty [14, 15]. ¥ mexax /13 BUOiIAIOTH Taki
nopywmeHas [3, 4, 14, 15]: 1) mopudToBi po3momu
apXeMChKO-TIPOTEPO30ICHKOTO TIOXOMKEHHST; 2) pud-
TOBI IMi3HBOJEBOHCHKI PO3JIOMU, SIKi MPOCTATAIOThCS
B3JI0BX OCi 3alTaIMHU i pO3TallIOBaHi MOIEPEYHO CTO-
COBHO TOPHU(MTOBHUX PO3JIOMIB; 3) CKUIOBI MicasIpud-
TOBi perioHajibHi Ta JJOKaJAbHi pO3pUBU B 0CaJ0BOMY
YOXJIi 3amaguHu. 3TigHO i3 Cy4aCHUMHU TEOJIOTIYHM-
MM i Teodi3MIHUMU AaHUMHU, LIEHTpajIbHA, IiBICH-
HO-CXilHa 1 YaCTKOBO IMiBA€HHO-3aXigHa YaCTUHU
JJ13 3a octaHHi 3—5 MJIH POKiB 3a3HAIOTh CY4acHOI
aktmBizatii (CA) [2, 4, 5]. Lleii nmporiec nposIBISIETh-
Ccs B aKTHBi3allil MO3AO0BXHIX Ta IMOIEPEUYHUX PO3-
siomiB /13, mosiBi y MpUITOBEpXHEBUX IIapax 36MHOL
KOPHU LMPKYJSLii TTMOMHHUX BUCOKOHAITipHUX rapsi-
yux GIOIAiB — PO3YMHEHMX coJieli i rasiB, 1o
BiIPi3HAIOTBCS 3a CKJIAMOM BiJl p€YOBUMH OCaI0BOTO
yoxyia. Dmoigu MUPKYIIOITE 0 TPOHUKIMBUX 30-
HaxX aKTMBiI30BaHMUX PO3JIOMiB. 30ypeHHS TEIJIOBOTO
noToky B 30Hi CA JIJ3 mepenyciM moB’sg3aHe i3 30-
HaMU OKPEMMX JIOKAIbHUX PO3JIOMIB, MO SKUX IMPO-
XOIATh TIMOWMHHI (Qioinu, TOMy IO MPOCTOPOBUI
TeperpiB Bil NIMOWHHUX IXKepesl Ha CyYaCHOMY €Talti
1€ HE TOCAT MPUITOBEPXHEBUX 1IAPIB 36MHO1 KOPH.

Jns po3yMiHHSI CYYaCHMX T€OTEKTOHIYHUMX ITPO-
meciB, gKi BimOyBaroTbes B perioHi JJI3, i mo’s3a-
HUX 3 HUMM TIPOILIECiB TeHepallii, Mirpaiii Ta Hako-
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MUYECHHS BYIJIEBOJHEBOI CHUPOBMHM BaXJIWBE 3HA-
YEeHHSI Ma€ AOCHIIKEHHS JIOKAJbHUX TeOTePMIidHUX
PEXMMIB, 110 KOHTPOJIOIOTH Pi3Hi (hi3MKO-XiMidyHi i
reoAMHaMivHi mpouecu. B3araiai MM MUATaHHSAM IIPU-
CBsIUeHO Oarato pobit [2—7, 9, 10, 12, 15, 16]. Ha-
cammnepen ciia BinzHauutu podotu B.B. I'opaieHka,
P.I. Kyrtaca Ta ix KoJjier, B SIKMX IOCIiIXEHO pi3Hi
reodiznyuHi Ta reosoriudi acnektu CA TeKTOHOCGhE-
pu B perioni JI/13 i moB’s13aHi 3 UM TETJIOBI MpoOIIe-
cu. Cryninb BuBueHocTi IJ13 y reojiorivHOMY CeHCi
Jla€ 3MOTy MOOyAyBaTH HOCTaTHbO TOYHI KapTHU TEM-
JIOBUX TIOJIiB peTioHy. BTiM, K 3a3HauyeHO B MOHO-
rpadii [15], Ha po3Momiyi TeMIlepaTyp y IPHUIIOBEPX-
HEBUX IlIapax 3€MHOI KOPM iCTOTHO BIUIMBAIOTh
TIPUPOIHI, TEXHOTCHHI Ta €KOJIOTiuHI (paKTOpH, OKpe-
MO 3MiHM KJiMary, IWHaMmika IMiI3eMHUX BOI, PO3-
poOKa poaOBUIL KOPUCHUX KOTTAJIMH TOIIO. Tomy 115
BUSIBJICHHSI PETIOHAJIbHUX OCOOJMBOCTEN JIOKATBHUX
TeTyToBUX TToJ1iB /113 BaxkimBe 3HAYCHHS MAlOTh T'€0-
TepPMiuHi 1aHi, IKi OTPUMAHO Yy JOCTaTHBO INIMOOKUX
cBepmwioBMHax. Ha puc. 1 mpencraBieHa kapra, IO
XapaKTepu3y€e pO3MOomia TeMItepaTyp y perioni I3
Ha mmbuHi 3000 M [15]. 3a maHUMU BUMipIOBaHb y
cBepmwioBrHax /113 ycraHOBIEHO, IO TeMmIlepaTypa
Ha mmmouHi 1000 M 3MmiHI0ETHC Bim 25 mo 40—45 °C,
pu 1IbOMY (DOHOBI 3HAYEHHST TeMITepaTypu CTaHOB-
a1k 28—33 °C. TemrmepaTypu, 110 BUXOIATH 3a (o-
HOBMI iHTEpBaJl, XapaKTePU3YIOTh JOKAJIbHI TUISTHKA
ab0 CTPYKTYpH, SIKi 4aCTO PO3MIlllyIOTbCSI Hajd COJISI-
HUMU IuanipaMu ado B NpubOPTOBUX 30HAX 3amaau-
au. Ha rmmowunai 2000 M TeMmiepaTypn mocsiraiote S0—
78 °C, npu 1mpoMy (OHOBI 3HAUEHHS MOPiBHIOIOTH
53—65 °C. Ha ru6uni 3000 M TemmepaTypu MHiITBu-
myoTeesa go 70—115 °C, Ha okpeMHX CTpyKTypax —
mo 120 °C. Ha ocHoBi BapialiifHoi CKiHUeHHO-€eJIe-
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Puc. 1. Kapra posnominy Ttemmeparyp (°C) y perioni
JHinpoBcbko-JloHelbKkoi 3ananvHyu Ha rmbuni 3000 m [15]

Fig. 1. The map of temperature distribution (°C) in the region of
Dnepr-Donetsk depression at the deep of 3000 m [15]

MEHTHOI METOIMKHU IS HECTAILliOHAPHOI 3a1ayi Ten-
JIONPOBIAHOCTI 3 ypaxyBaHHSIM PaJiOT€HHOIO TEIIO-
BUIJIEHHS MTOPill 36eMHOI KOPY, BUXOISYU 3 TilMOTE3U
npo pucdtoe noxomkeHus A3 y crarri [11], HaBe-
JIEHO PO3IIOIiIN cepeaHiX (DOHOBUX TEMITEPATYp 3EM-
HOI KOopM B IbOMYy perioHi. OTpumaHni maHi moGpe
Y3rOMXKYIOThCSI 3 JaHUMHU CIIOCTEpeXeHb (puc. 2).
Y mownorpadii [15] 3a3naueHo, mo B perioni J1JI3
JIOKaJIbHI TEIUTOBi aHOMaJTii TiCHO TTOB’s13aHi 3 aKTUB-
HUMU PO3JIOMaMU i IUPKYJSAIIEI0 Tapsanx (IIoimiB
Yy HUX Ta COJITHOIO TEKTOHIKOIO i SIK HAaCHigoK 3 Had-
TOra30BMMHM POMOBUIIAMU, TOMY CTAHOBMUTBH iHTEpEC
JeTaJbHE TOCTiIXEHHS JIOKAJIbHUX aHOMJIBHUX TEM-
JIOBUX TIPOLIECIB, 110 BiAOYBAaIOTHCS MiA BILIMBOM 3a-
3HaYeHUX (PAKTOPiB y MICIIX MOXIJIMBOTO PO3Mi-
IIEHHS  BYIJIEBOJHEBOI CHUPOBUHU, TOOTO B
MPUTIOBEPXHEBUX OCATOBUX ILIApax 36MHOI KOPH.

Y cTaTTi Ha OCHOBI BapiallifHOI CKiHYEHHO-€eJIe-
MEHTHOI METOIMKHU IS HECTALliOHApHUX 3aJay TeM-
JIONPOBIAHOCTi OMMCAHO YUCETBbHE MOAETIOBAHHS JIO-
KUIbHUX TEIJIOBUX MPOLECIB 3€MHOI KOpU Yy
MMPUTIOBEPXHEBUX IIapax 3eMHOI kopu B 30HI CA
I3.

ITocTanoBka i MeTox po3B’si3aHHA 3amadi. Buxo-
IST9U 3 TOro (haKTy, IO MICIS TMOSBH i pO3MIILIEHHS
JOKEpes TeMITepaTypHUX aHOMAJTill B 0CaIOBUX MOPO-
nmax 3eMHoi kopu B 30Hi CA JIJ3 TicHO moB’si3aHi 3
TEOMETPIEI0 PO3JIOMIB, MO SKMX LIUPKYJIIOIOTh rapsdi
¢moiny i SKi MalOTh TOCTAaTHLO TPOTSKHY CTPYKTY-
py, TETJIOBi TOJISI, IO 3’ABJISIOTHCS B OKOJIAX IIMX
JKepeJsl, MOXHA po3risgaatu sIK Iiocki. Hexryiouun
aHizoTpomi€eo Terodi3nYHNX BIAaCTUBOCTEW HABKO-
JIMIITHIX 0CaZOBUX ITOPiI, sIKa MOXe OYyTW TOB’s3aHa
3 X HEOHOPIAHUM CKJIAaA0M i TPilllMHYBATICTIO, CKO-
PUCTAEMOCS TBOBUMIipPHOIO i30TPOMMHOIO HECTAlliOHAP-
HOIO TEMJIOBOIO MOJEJUIIO. Y IIbOMY BUMNAAKY 3arajib-
Ha TIOCTaHOBKa 3adadi TEIUIONpPOBIAHOCTI, 3a
HasIBHOCTI 00’€MHUX IKepeJsl Teruia, B IeKapToBiit
cucTteMi KoopawHaT (x, y), IO MOB’sg3aHa 3 IPOTSIK-
HUM po3joMoM, Mae Burisan [11]:
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Puc. 2. Posnogin ¢poHOBOro temrieparypHOro MnoJjs 3 ypaxy-
BaHHSM palioreHHOro TeruloBUIieHHs mopin y IlonaTaBcbko-
My Merabsoui JIHinmpoBcbKo-JloHenpkoi 3anaguHu [11]

Fig. 2. The phone temperature distribution with calculation of
rock radiogenic heat irradiation in the Poltava megablock of
Dnepr-Donetsk depression [11]
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I _yeL, oLy, 4, (1)
ot ox~ Oy cp
T(t=0)=T; (2)
AgradT =a(T -T). 3)

Tyt (1) — piBHSIHHS TETUIONPOBITHOCTI; (2) — Mmoyart-
KoBa yMOBa; (3) — rpaHMYHa YMOBa KOHBEKTUBHOTO
TEeNJ000MiHY 3  HaBKOJMIIHIM  CEpEdOBUILLIEM;
T(x, y, z) — Temmeparypa, SIK (DYHKIIiSI KOOPAWHAT i
yacy; a — KoeillieHT TeMnepaTypOoIpOBiIHOCTI; ¢ —
00’eMHe TEIUIOBUIICHHS pamioTeHHMX IOpim; ¢ —
MUTOMA TEIUIOEMHICTD; 1) — IOYaTKoBa TeMIepary-
pa; A — Koe@iIli€eHT TeIJIONPOBITHOCTI; o — KOe-
GIIiEHT TETJIOBiMIaYi cepenoBHIIa; T, — Temmepary-
pa cepenoBulla.

[linkpecanumMo, 10 rpaHUYHA YMOBa KOHBEKTHB-
HOTO TeTJI000MIiHY 3 HaBKOJUIIIHIM cepemoBuiieM (3)
BimoOpaXkye Hali3araJbHIllIMi BUTIAAOK TETUIOBUX Ipa-
HUYHUX YMOB. OTXe, SKIIO 3HAa4eHHST KoedilieHTa
TEIUIOBiAIadi cepeaoBUILA MOOIN3Y MEXi TIISTHKHU 3a
a0COJIIOTHOIO BEJMYMHOIO 3HAYHO IEPEBUIIYE 3HA-
YeHHs 3aJaHuX KoedilliEHTiB TEIUIOMPOBIAHOCTI, TO
ymMoBa (3) Ha 1Iiif MeXi Oyle eKBiBaJICHTHOIO YMOBI
3aBIaHHS HA Hill MOCTiHOI TeMIiepaTypu. AKIo Tem-
nepatypa Ha MexXi 1LIapiB 3a aOCOJIOTHOIO BEIWYM-
HOIO 3HAYHO MEHIIIA 3a TeMIIepaTypy HaBKOJMIITHBO-
ro cepemoBuia, To ymoBa (3) Ha IIiif MeXi Oyme
€KBiBaJIECHTHOIO YMOBIi 3aBIaHHS Ha Hiil MOCTiiHOTO
TETJIOBOTO MOTOKY.

715t po3B’s13aHHS HeCTalliOHAPHOI 3a1a4i TeTUIOIIPO-
BigHOCTi (1)—(3) 3acTocyemo BapiamliitHuil CKiHUEHHO-
€JIEMEHTHMII METOH, 10 IPUBOAMUTH IO PO3B’SI3aHHS
BapialliiHOrO piBHSIHHS TEIIONPOBITHOCTI:

oI(T)=0. 4)
Tyr I(T) — dyHKuioHan 3amadi TEIJIOMPOBITHOCTI

()—(3), axuit mae Bursa [12]:
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I(T)=

:_H “W) { ” j&a—rdr 24T bdxdy - (5)

——ja(r—zn)rdz;
2L

S — mioma mepepidy HOCHimXKyBaHOI obiacti; L —
KOHTYp, SIKU OXOTUTIOE Tuioiny S; d/ — e1eMeHT KOH-
Typy.

H71s1 po3B’s13aHHS BapialliitHoro piBHSHH:A (4) 3a-
CTOCOBAHO BOCBMUBY3JIOBUI i30mapaMeTpUYHU 40-
TUPUKYTHUI CKiHUeHHM# eaeMeHT [13]. SIk rmobans-
HY CHCTEMY KOOpIWHAT, ne OO0 ’€THyIOTbCS BCi
CKiHYEHHI eJIeMeHTH, Ha sIKi po30uTO TUIoy S, BU-
KOPHCTaHO AEKapTOBY cuUCTeMY (x, y). SIK JoKanbpHY
CHCTEMY KOOPAMHAT, ¢ B MeXaX CKiHYEHHOTO eJie-
MEHTa BU3HayaeMo (YHKILIi anpokcumatii @, i mpo-
BOJAMMO UYHCEJIbHE iHTerpyBaHHS, BUKOPMCTAHO HOP-
MaJti3oBaHy cucteMy KoopauHar (§,m) [11, 13]. ¥V wiit
CHCTEMIi KOOPAMHAT MOYATKOBY TeMIIEPATypy, TEMIIES-
paTtypy HaBKOJMWIIHBOTO CepemoBMINa, KOehillieHT
TEIUIOBiAAaui LIbOTO CEpPeNOBMILA, a TaKOX IOXiaHi
BiIl TeMIIepaTypyu MO KOOpAWHATAX allPOKCUMYEMO Y
TaKUU CIoCio:

8 8 8
x=2x05y=250;T=2To;
i1 = =
8 8 8
T, ZZTO:'(pi;Tc zzTci(pi; azzai(pi;
= = =

(6)

Ny
_ 1 O ox_ 09 O
L ag en on e
ac a—yﬁ—a—ya—x — sKo0iaH nepexoany MLX CHU-
o5 an  on g

cremamu (x, y) i (€, n).
Buxomsiun 3 BapianiitHoro piBHsSHHS (4) i BBa-
JKalO4M, 110 BY3JIOBi 3HAYE€HHS Bill ITOXiTHUX TEMIIE-

dT, . .
paTyp¥ 3a 9acCOM —_ € BiTOMMUMHM BeJIMYMHAMMU i He
dt

3MIHIOIOTBCS, CKJIAIEMO CUCTeMY AuGepeHIliaTbHIX
pPiBHSIHB 11T k-TO By3JIa p-TO CKiHYEHHOTO eJIeMeH-
Ta:

ol 8 dT.

L= H =+ (B
aT;‘, i=1 dt

'+ QT - OrTy =g =05 (7)
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HY —H—cp ¢, |J| dedn;
—1- l

11
By =[ [ (¥, ¥, + @@ )| ddn;

-1-1

ja(p 0,dl;q) = jjq 0, |J| dEdn.

-1-1

J7s1 po3B’sI3aHHST CUCTEMM JIiHIWHIX T epeHITi-
aJTbHUX PIiBHSIHB TIepIIoro mopsaky (7) 3a moyaTko-
BUX YMOB (6) BMKOPMCTAEMO METOH CKiHYEHHUX
pi3HUIIB, B SKOMY aIllpOKCHUMAIIif0 MMOXiTHOI 32 9aCOM
3AiCHIOEMO Ha OCHOBI HESIBHO1 Pi3HUILIEBOI CXEMU:

dr _T(t+A)-T()
dt At ’

[TincraBuBiniu Bupas (8) y cucremy (7), oTpu-
MYEMO CUCTEMY JIIHIHHUX anreOpuYHUX PiBHSIHb

®)

8

Z{Aitflzwfwgzjr,(wm)—

i=l1

| 9
—HIT ()~ QT} P =0

(k=1-8).

[TincymoBaBmu piBHIHHS (9) 3a BciMa CKiHYCH-
HUMHU €JIEMEHTaMH, OTPUMAEMO II0OATIBHY CUCTEMY
JIIHIMHUX aJIT€OpUYHUX PiBHSIHB, 110 A€ 3MOTY 3Ha-
XOJIWUTHU HEBiAOMi 3HAUYEHHS TEeMIEpaTypu B MOMEHT
yacy ¢ + At yepe3 ix 3HAUEHHSI B MOMNEPEaHili MOMEHT
qyacy t. ['mobanbHY crcTeMy PiBHSIHBb PO3B’SI3yEMO 3a
yuceJbHUM MeToaoM layca 6e3 BMOOpPY TOJOBHOIO
ememenTa [13]. B pesynbraTi po3B’sI3aHHSI TeMIIepa-
TYpy BU3HAUYEHO B YCiX BY3JIOBUX TOYKAX CKiHUEHHO-
€JIEMEHTHOI CiTKU. 3a 3HalIeHWMU BY3JIOBUMM 3Ha-
YEHHSIMU TeMIOepaTypy OOUMCIIOEMO Y [IOBiJbHil
TOULli 00gacTi B 3aJaHUA MOMEHT 4Yacy.

MopnenoBaHHs JIOKAJbHUX TEMJOBUX MPOLECIB y
3oni CA 3. /Ing MopemoBaHHS JOKaJIbHUX TeIl-
JIOBUX IMPOLECIB y MPUITOBEPXHEBUX OCAJOBUX 1la-
pax 3eMHoi Kopu B 30HI CA JI/13 Bubepemo ocepen-
HEHUI JITOJIOTIYHMM CKJad, XapakTepHUW s
BEPXHiX ocagoBuXx nopin 3anaguHu [1]. Bepxni 2 km
3aliMaloThb TJMHU 1 aJleBpUTH, HUXKUYE 3alsArarThb
MiCKOBUKM, TAKOX MOXJIMBI HACHiAKU COJSIHOI TEK-
TOHIKMA — COJISIHI MoAyIIKu abo mroku. s xapak-
TEPUCTUKU TEIUIOMPOBIAHOCTI Ta TeMMOepaTypOIIpo-
BIIHOCTI BKa3zaHMX IOpiA Bi3bMEMO iX cepeaHi
3HadyeHHs [8]: tmmnauM, anesputu — 1,30 Bt/(M-°C),
5,05-107 wm?/c; mickoBUKHM BigmoBimHO — 2,27;
9,28:1077; xam’stHa cimp — 4,10; 15,60-1077. 3 orst-
Iy Ha T€ 10 3HAYEHHS TEIUIOMPOBIIHOCTI PO3IJIs-
HYTHUX TOPiA MyXe HU3bKi, a KoedilliEHTU TeIuIo-
Bimmaui rapsumx GIIIOimiB, SKi LIUPKYIIOITE IO
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Puc. 3. Posnoaisim aHOMaJIbHUX TEIUIOBUX TOJIIB y 30Hi cyyacHoi akTuBizauii JHinpoBcbKo-/JoHEUbKOI 3anajiuHu y BUIMAAKY
MiAHATTSL CTIMKMUX JIOKAIbHUX TEMIIEpaTypHUX aHOMaliil 10 piBHS 2 KM B OCaIOBOMY llapi, SIKMil CKJIaAaeTbCsl 3 MIMHUCTUX i
nimanux nopin: ¢ — micas 5-10° pokis; 6 — 1-10* pokis; ¢ — 3-10* pokis; ¢ — 5-10* pokiB

Fig. 3. Abnormal heat field distributions in the modern activity zone of Dnepr-Donetsk depression in case of steady local temperatures
anomalies rising to the level of 2 km in sedimentary layer that consists of clay and sandstone rocks: a — after 5-10° years; 6 —

1-10* years; ¢ — 3-10* years; ¢ — 5-10* years

posnomax, B 30Hi CA m0oBOJIi BUCOKI, ITi[T 9ac 3amaH-
HS TEIJIOBMX aHOMaJiil MOXHAa BHKOPWCTOBYBATHU
TPaHWYHI YMOBH JUISI CTAJIO1 TeMIlepaTypu. 3aaaBIin
IXKepesa TeMIepaTypHUX aHOMaJiil y BiAMOBIIHUX
crpaturpadiyHUX PiBHIX 0CaAOBOTO IIapy, CIiAKY-
BaTUMEMO, 100 pe3yJNbTyIodi 3HAYEHHS TeMmIlepa-
TYPHOTO TIOJISI KOPEJTIOBaIM 3 JaHMMU TeMIIepaTyp-
HUX aHOMaJii, sKi 3adikcosani B JAJ13. Buxomsun
3 IUX MipKyBaHb BBaxKaTMMEMO, IO B pa3i BUHUK-
HEHHS CTIMKNX JIOKATBHUX TEMIIEpaTypPHUX aHOMATii
(minssHOK TEeperpiBy B OKOJiaX LIMPKYJIOIOUMX raps-
yux (rioigiB), aHOMAaJis TeMIlepaTypW Ha TIMOWHI
3 kM mopiBHIOE B cepengubomy 50 °C, Ha mmobnHi 2
kM — 30 °C, ga mowHi 1 xm — 20 °C, Ha TTMOMHI
0,5xkm — 10 °C. Ilix aHOMaJbHUM 3HAYEHHIM TEM-
nepaTypy poO3yMITUMEMO Pi3HUIIO MixX (PaKTUIHUM
i cepenHiM (DOHOBUM 3HAUECHHSIMHM TEeMITepPaTyph Y
MeBHIM ToUIi 3eMHOI Kopu. fK cepemHe (OHOBe
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TeMIiepatypHe 1one JIJI3 BubpaHo, 3BaXkaroun Ha il
pudToBy nipupony [11], po3noxin ¢poHOBOTO TEMIIE-
paTypHOTO MOJIS 3 ypaxyBaHHSIM pPafdiOTe€HHOTO TEIl-
noBuaiieHHs nopin y [ToaraBcekkomy meradmori 3a-
naguan  (puc. 2). Ilim dYac MomeaOBaHHS
pO3MISIAaTUMEMO MPSIMOKYTHI (hparMeHTHU TETUIOBHUX
moJiiB (3 KM y TJIMOMHY Ta 6 KM 110 TOPU3OHTAaIi),
CUMETPUYHI BiTHOCHO aKTMBHOTO BEPTHKAJIbHOTO
pPO3JIOMY, B3JOBX SKOTO LUPKYJIIOIOTh IIMOUHHI Ta-
ps4i (IfoioM, IO CTBOPIOIOTH BiMITOBIIHI JOKaAJBHI
TeMIlepaTypHi aHoMmaltii. [Ipu iboMy BBaXXaTUMEMO,
1110 BiZTHOCHA TeMmepaTypa Ha MexXax JTOCJiaKyBaHO1
IUISTHKY, 32 BUHSITKOM BEPTUKAIBHOI YaCTWHH, €
MATPUMYETHCS aHOMaJIbHA TeMIleparypa, a TaKOX
MOYaTKOBAa aHOMaJIbHA TeMIlepaTypa NPSIMOKYTHOTO
¢dparmMeHTa DOPIBHIOIOTH HYJIIO.

Ha mpuxutani puc. 3 i 4, a MoXXHa TIpOCITiAKYBaTH
PO3BUTOK aHOMAJIbHMX TEIJIOBUX IIOJIIB Y COJIEBMiC-
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Puc. 4. Po3nofiny BCTaHOBJIEHUX aHOMAJIbHMX TEIUJIOBUX MMOJIIB Y OCAIOBOMY LiIapi, SIKMi CKIAJAETbCs 3 IJIMHUCTUX i MilL@HUX
nopin, y 30Hi cyyacHoi akTuBi3auii JIHinmpoBcbko-/loHELbKOI 3aMafvHU Yy BUMAAKy MiAHATTS CTiIMKUX JIOKaJbHUX TeMIIepaTyp-

HUX aHOMaJii 1o piBHiB: @ — 2; 6 — 1; ¢ — 0,5 kM

Fig. 4. Steady abnormal heat field distributions in sedimentary layer that consists of clay and sandstone rocks in the modern activity
zone of Dnepr-Donetsk depression in case of steady local temperatures anomalies rising to the levels: a — 2; 6 — 1; ¢ — 0,5 km

HOMY IIPUIIOBEPXHEBOMY OCaJOBOMY Iapi 3€MHOI
kopu. Tak, depe3 5-10° pokiB micasi TPOHMKHEHHS
rapsiyux QIIoimiB 10 MeXi TITMHUCTHUX TTopin (~2 KM
IJIMOMHM) aHOMAaJbHUI TEePErpiB y MPUITOBEPXHEBO-
My 1api BigOyBa€TbCs y JJOKaAJAbHI YaCTUHI AUISTHKU
po3Mipom mo 1,5 kM mo ropusontani. Yepes 1-10*
POKiB 11eil po3Mip 30iibiIyeTbes a0 2,5 kM. Yepes
3-10* pokiB meperpiBaHHS 3a3HAE€ JOCTATHHO IPOCTO-
pa 30Ha, B Mipy BilJaJIcHHSI Bil JXepeja HarpiBy B
TOPU30HTAILHOMY HAIPSIMKY TeMIepaTypa 3HHU-
XY€EThCS 3a JiHiiHUM 3akoHOM. Yepe3 5-10* pokis
CIIOCTEPITaeTbCsl ONM3BKUU M0 PIBHOMIPHOTO II€-
perpiB JOKaJIbHOI YaCTMHU MOiJISSHKM PO3MIpOM IO
5,5 kM o ropusoHTani. Yepes 1-10° pokis, 3a ymoBH
CTiIKOCTi B 4Yaci IXKepea aHOMAaJIbHOI TeMIIepaTypH,
HACTa€ BCTAaHOBJIEHE cTpaTurpadivHo piBHOMIipHE Tie-
perpiBaHHS Yy JIOKAIbHIN HaMiBAUISHIIL PO3MipoM 0
6 KM 1O TOpU3OHTaJi. AHali3 puc. 4 1mokasaB, IIO
BUSIBJIEHI JIOKAJIbHI TETLJIOBI IOJISI B OKOJIaX TeMIlepa-
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TypHux aHomanii JIJI3, 3a yMoBHM ix cTifikocTi 3a
YacoM, MaJIO 3aJIeXXaTh Bifl piBHS pO3TallyBaHHS aHO-
MaJbHUX [IKEePEeS TeMIlepaTypy IIOA0 3€MHOI IO-
BepxHi. HasgBHiCTb COJISIHOT MOAYILIKY ITiJ TTUHUCTU-
MU TMOpPOJAaMU Ha IIOYATKOBHUX e€Tamax IeperpiBy
MPUBOAUTHL O iHTEHCUBHIIIIOTO MPOTPiBaHHS COJIS-
HOI MiJIOXKKY Ta HVUXKHIX TJIMHUCTUX 1IapiB IMTOPiBHS-
HO i3 cojeBMicHMM mapoMm (puc. 5). OgHak Tmicias
JMOCTaTHbO TPUBAJIOro Iepiomy HarpiBaHHs (~3-10*
POKiB) BiIMiHHOCTI Y BiITIOBiIHUX JIOKQJIBHUX ITOJISIX
MOCTYMOBO 3MeHIIYIOThcd. HasiBHICTh COITHOTO 1ITO-
Ky B3IOBX JIiHiI pO3JIOMy, NI€¢ LUPKYIIOIOTh rapsdyi
¢moinu, 3yMOBJIIOE CYTTEBE IIeperpiBaHHsS HAaBKO-
JIMITHBOTO cepenoBuiia (puc. 6). Lle ocobamBo mo-
MiTHO Ha (oHi comeBMicHoro mapy. TyT cmocrepi-
TA€ETbCS  HE  TUIBKM  IMAHATTS  XapaKTepHUX
AHOMAJIBHMX i30T€pM, a ¥ TIOMiTHE PO3LIMPEHHS 30HU
neperpiy. MMOBipHO, B MOIGHMX BHITAgKaxX
HaWOUIhII MiABUILEHUMHU € JIOKAJIbHI TEMJIOBI MOJIS B
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Puc. 5. Po3noninm aHOMalbHMX TEIUJIOBMX MOJIB B 30Hi cyyacHOi akTuBizauii JIHinmpoBcbko-/loHELbKOI 3amagvHU y BUMAAKY
MiAHATTSL CTIMKMX JIOKAIbHUX TEMIEPAaTypHUX aHOMallili 10 piBHS 2 KM B OCaJ0OBOMY Ilapi, SIKWM Mil DIMHUCTUMU MOPOAAMU

MIiCTUTB COJISIHY MOAYWIKY: a — micast 5-103 pokis; 6 — 1-10* pokiB; ¢ — 3-10* pokiB; ¢ — 1:10° pokiB

Fig. 5. Abnormal heat field distributions in the modern activity zone of Dnepr-Donetsk depression in case of steady local temperatures
anomalies rising to the level of 2 km in sedimentary layer that under clay rocks has salt pillow: a — after 5-103 years; 6 — 1-10* years;
6 — 3-10* years; e — 1-10° years

OKOJIaX aHOMAaJIbHUX TEeMIIePATypHUX JKEPEJ y 30Hi
CA O13.

BucHoBku. 3araqbHUI aHaAII3 OTPUMAHUX PE3YIIb-
TaTiB IMMOKa3aB, WO IPOLECU IeperpiBaHHS IMPUITO-
BEPXHEBUX I1IApiB OCaJOBUX MOPII 3€MHOI KOpPU B
OKOJJaX aHOMAJIBHUX TeMIlepatypHux mxepen 3,
3YMOBJIEHUX TIePEMIllleHHAM Trapsyux (IoigiB mo
aKTUBI30BaHMX PO3JI0OMax, CYyTTEBO 3aJIeXaTh Bi eTa-
My PO3irpiBy i HASBHOCTI B HABKOJIHUIIIHBOMY CEPEH0-
BUILI BUCOKOTEIJIOMPOBIAHUX COJITHUX MacUBIB. Tak,
Yy COJIEBMICHOMY OCaJ0BOMY IIapi 3€MHOI KOpW Ha
MMOYaTKOBMX €Tartax posirpiBaHHs (~5-103 pokiB micmst
MMPOHWKHEHHS rapsyux GIIOimiB 10 MeXi TTMHUCTUX
TOopim) aHOMaJbHUI TEPErpiB BiZOYBAETHCS B MeXKax
MIPUITOBE PXHEBOI AUITHKM pamiycoMm ~1,5 kM. 3a 1o-
MaJbIIOTO MEeperpiBaHHA 1€l pajaiyc IOCTYyIOBO
30ibIIyeTRCS 10 ~5 KM. Yepes 1-10° pokiB 3a ymoBHM
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CTabiIbHOCTI aHOMAaJbHUX JIOKAIBHUX TEMIIEpaTyp-
HUX IKEPEJT BCTAHOBIIIOETHCS CTpaTUrpadiuHo piBHO-
MipHUI ypiBHOBaXEHMIA MiABUILECHUI TEIUIOBUMN pe-
XWUM Yy TOpPUIIOBEPXHEBIW  OUISHLI  paaiycoM
MpUOIN3HO 6 KM. 3a pe3yibTaTaMUd MOJACTIOBAHHS, Y
BUITAAKY CTaOiJIbHOCTI 3a 4acOM XapaKTepHUX s
periony OJI3 aHOMAaJBbHMX TeMIIEpPATypHUX IKEpel,
piBE€Hb IX IIIHATTA BiIHOCHO 3€MHOI MOBEPXHi MO-
MIiTHO HE BIUIMBA€E Ha Pe3yJIbTYIOU€ BCTAHOBJIEHE aHO-
MaJibHe JIOKaJIbHe TeIUioBe nose. BTiM y pasi nopy-
IIEeHHS YMOB CTaliJbHOCTI 1Ie#l BIUIMB MOXE OyTHu
noMiTHUM. HasgBHICTh COJITHOI MOAYLIKM TiJ Macu-
BOM DIMHUCTHUX TOPiJ HA MOYaTKOBUX €Tanax po3ir-
piBaHHS MPUBOAUTH 1O iHTEHCUBHOIO MEPETPiBy CO-
JISTHOT TTiIJIOKKM Ta HAaBKOJUILUHIX TJIMHUCTUX TMOPiI.
OnHak 3a YMOBHM CTaOiIbHOCTI aHOMAaJIBbHUX TeMIIC-
paTypHUX [KEpel Yy MeXax NOCTaTHbO TPUBAJIOIO
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Puc. 6. Posnoaisim aHOMaJIbHUX TEIUIOBUX TOJIIB y 30Hi cyyacHoi akTuBizauii JHinpoBcbKo-JoHEUbKOI 3anajuHu y BUIAAKY
MiAHSTTS] CTIKKMX JIOKAJIbHUX TEMIEPAaTypHUX aHOMaliil JO piBHS 2 KM B OCanOBOMY llapi, SIKMA MIiCTUTb COJIIHUM LITOK

(niBmwupuHa 1 km): @ — micast 5103 poki; 6 — 1-10* poki; ¢ — 3:10* pokiB; ¢ — 1-10° pokiB

Fig. 6. Abnormal heat field distributions in the modern activity zone of Dnepr-Donetsk depression in case of steady local temperatures
anomalies rising to the level of 2 km in sedimentary layer that has salt stock (halfwidth 1 km): @ — after 5-10° years; 6 — 1-10* years;
6 — 3-10* years; e — 1-10° years

MmpoMixKy Jacy (~3-10* pokiB) eBOIIONIS JOKATBHUX
TEIUIOBUX IIOJIiB Malixke He BiApi3HSETbCS Bil TaKoi
JUTS COJIEBMICHUX 11apiB. HasBHICTH COSTHOTO 1ITO-
Ky B3IOBX JIiHil pO3JIOMY, IO SIKOMY ITiIHIMalOThCS
cTabibHI rapsdi QIoiny, CIpUYNHIOE CYTTEBUI TIe-
perpiB HaBKOJIUIITHBOTO cepenoBuina. CIocTepiracrb-
CS HE TUTBKWA MiAHATTS XapaKTepHUX i30TepM, a W
TMOMITHE PO3LIMPEHHS JIOKAIBHOI TUISTHKY MTEPErpiBy
MIPUITOBE pXHEBUX MIMHUCTUX mopin. Cruim 3a3Hauu-
TH, 1O Y pa3i HECTAOLIBHOCTI AHOMAJIbHUX TEMIIEpa-
TYPHMX IKEpe y 4aci KapTUHa PO3BUTKY aHOMAaJib-
HUX JIOKQJIbHUX TEIUIOBUX IOJIiB BU3HAYATUMETBHCS
nepiogamMu ix BigHOCHOI cTabinbHOCTI. Ilimcymko-
BUI aHajli3 pO3BUTKY aHOMAJbHUX JIOKAJbHUX TEM-
noBux moniB y 30Hi CA JIJI3 mokaszaB, mo 3a ix
pO3TalllyBaHHSIM Ha 3€MHill MOBEPXHi Ta KiJIbKiCHU-
MU XapaKTepUCTUKaMM (IMMTOBEPXHEBUI TEIUIOBUI
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MOTIK, TEMIEPATYPHi TpafiEHTU B Pi3HUX HAIPSIM-
Kax) MOXHAa JIOKaJIi3yBaTH MiCIIsT aKTMBi30BaHMX TJIH-
OMHHMX PO3JIOMIB Ta OB’ sI3aHi 3 HUMU TIPOIECH IINP-
Kynsamii rapgumx  ¢umoiniB. HapiiiHe BUSBICHHS
MiCIlb IIMPKYJISLii TTMOMHHUX (DITIOINIB, SIKi CTUMY-
JIIOIOTH MPOLIECU TIEPEHECEHHS Ta HAKOITMYEHHS BYT-
neBonHiB [12, 15], 3HAYHO TiABUIILYE NMOBIPHICTH
3HAXOJKEHHS MAacTOK BYIJIEBOOHEBOI CUPOBMHHU Y
MPUIIOBEPXHEBUX OCAaJOBUX llIapaX PETiOHY.
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OCOBEHHOCTH JIOKAJIBHBIX TEILJIOBBIX ITPOHECCOB
B PETUOHE JHEITPOBCKO-JOHEIIKOU BITAAWHBI

M.B. Jly6koe

Tloamaeckas epasumempuueckasn oocepeamopuss Uncmumyma eeogpuzuxu um. C.U. Cy66omuna HAH Ykpaunet,
ya. Macoedosa, 27/29, Hoamasa 36029, Yipauna, e-mail: mikhail lubkov@mail.ru

C LIebIO MCCIeN0BaHUsT aHOMAJIbHBIX JIOKAJTBHBIX TEIJIOBBIX MPOLIECCOB B perroHe JIHempoBcKo-J0HEIKOI BITaIHbI
(J11B) Ha ocHOBe BapMallMOHHOM KOHEYHO-3JIEMEHTHO METOIMKH IJI1 HECTAllMOHAPHOM 3aJa4/ TETUIONTPOBOIHOCTH
MPOBEeIEHO MOAEIMPOBAHME JIOKATBHBIX ITPUITOBEPXHOCTHBIX TETUIOBBIX MPOLIECCOB B 30HE COBPEMEHHOI aKTHBU3aLIMU
JJIB. ITokazaHo, 4TO MPOLIECCH HATPeBa MPUIIOBEPXHOCTHBIX 00/1aCTeil 0CATOYHBIX MTOPOJ 36MHOM KOPHI B OKPECTHO-
CTSIX AaHOMAJTbHBIX TEMITEPATYPHBIX UCTOUYHMKOB J1/1B, BEI3BaHHBIX MepeMEIICHUSIMU TOPSTYNX (DITIOMIOB M0 aKTUBU3H -
POBaHHBIM pa3jioMaM, CYIIECTBEHHO 3aBUCSIT OT 3Tala pa3orpeBa M HATMYMS B OKPYXKAIOIIMX 00JIACTSIX BBICOKOTEII-
JIONTPOBOIHBIX COJITHBIX MACCHMBOB. B ciydae HeCTaGMIBHOCTH aHOMAIBHBIX TEMITEPATYPHBIX MICTOUHUKOB BO BpEMEHH
00111as1 KapTUHA pa3BUTHS JTOKATbHBIX TETUIOBBIX MOJIEH OYyIeT ONPEAEAThCS MEPUOIAMU NX OTHOCUTETLHOM aKTUBHOC-
Th. [To pacnoyioXXeHMIO JIOKATBHBIX TETUIOBBIX TTOJIEH Ha 36 MHOM MOBEPXHOCTH U MX KOJWYECTBEHHBIM XapaKTEPUCTH -
KaM (MTOBEPXHOCTHBIN TEIUIOBOI MOTOK, TEMIIEPATYPHbIE TPAIUEHThI) MOXKHO JIOKaTM30BaTh MECTa aKTUBU3MPOBAHHBIX
TIYOMHHBIX Pa3JIOMOB U CBSI3aHHBIE C HUMHU MPOLIECCH HAKOTIEHUST YIJIEBOAOPOIHOTO ChIphs B pernoHe J1/1B.

Kuiouesbie ciioBa: KOMITBIOTEPHOE MOJIEJIMPOBAHUE, JIOKAIbHbBIE TETIJIOBBIE ITPOILIECCHI, 30HA COBPEMEHHOM aKTUBU3AlIUU

JIB.

SPECIFIC FEATURES OF THE LOCAL HEAT PROCESSES
IN THE REGION OF DNEPR-DONETSK DEPRESSION
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M.V. Lubkov

Poltava Gravimetric Observatory of Institute of Geophysics, NAS of Ukraine, 27/29 Mysoedova Str., Poltava 36029,
Ukraine, e-mail: mikhail.lubkov@mail.ru

Purpose. The Dnepr-Donetsk Depression (DDD) is part of the Dnepr-Donetsk rift located in the northern east of the
Ukrainian part of the Eastern European lithospheric plate, DDD is a system of deep faults, which stretch from southern-
east to northern west and form a band of blocks and microblocks of crystalline fundament falling down along the faults.
According to the recent geophysical and geological data, the central, southern-east and partially southern-west parts of
DDD during the last 3—5 ml years have been under action of modern geotectonic activity. These processes become
apparent through tectonic activity of longitudinal and transversal DDD faults, and also due to circulation in the near
surface crust layers of deep high push hot fluids. For better understanding of modern geotectonic processes which take
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place in DDD region, as well as concurring processes of generation, migration and accumulation of hydrocarbon stuff, it
is very important to investigate the local geothermal regimes that control the wide circle of physical-chemical and
geodynamical processes.

Design/methodology/approach. On the basis of the variation finite element method for the non-stationary heat
conductivity problem, we carried out modeling of the local near earth surface heat processes in the modern activity zone
of DDD.

Findings. The results of computer modeling of the local near earth surface heat processes in the modern activity zone of
DDD show that heating processes of the sedimentary regions near abnormal temperature sources, caused by displacements
of hot fluids in the active faults, essentially depend on the heating stage and presence of surrounding high conductivity salt
masses. In the case of abnormal temperature sources instability, the total picture of the local heat field development is to
be defined based on their relative activity periods. So the character of the earth surface local heat fields’ location and their
quantitative characteristics (surface heat flux value, temperature gradients) permit to localize places of active deep faults
and concurring processes of hydrocarbon stuff accumulation in the DDD region.

Practical value/implications. The obtained results can be used for practical geologic works to find sites of hydrocarbon
stuff accumulation in the DDD region. For further studies, it would be interesting to use the presented method for more
detailed investigation of specific oil-gas deposits structures in this region.

Keywords: computer modeling, local heat processes, modern activity zone of Dnepr-Donetsk Depression.
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