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Manux P. I'. Tpyatu GenirepatuBHOro naHAmadTHOro Komiiekcy Kam’snens-
[TomiabChKOTO JEp)KaBHOIO 1CTOPUYHOTO MYy3ero-3amoBiHuKa. — Ksamidikamiitna
HayKOBa Iparlsd Ha MpaBaxX PyKOIHCY.

Huceprartiiss Ha 3000yTTs cTyneHs: qokTopa (imocodii 3a crneuianpHicTio 103
«Hayku npo 3emnto» rtany3i 3Haub 10 «Ilpupoonuyi nayku». JIbBIBChKUN
HaI[lOHATFHUH yHiBepcuTeT iMeH1 [Bana dpanka, JIbBiB, 2022.

Ipyatu  GemireparuBHOro  JNaHAmMAa(THOrO  KOMIUIEKCY — Kam’sHeln-
[ToaibChbKOTO  JIEP)KABHOTO  ICTOPUYHOIO  MY3€l0-3aMOBITHUKA  IPEICTABIICHI
VHIKQJIbBHUMHA TIPUPOAHO-aHTPOTIOTEHHUMH Ta aAHTPOIIOTCHHHMH YTBOPCHHSMH,
30KpeMa ypOopeH3uHaMU 1 KOHCTpYKTo3eMaMu. BpaxoByroun yHIKalbHICTh IPYHTIB
OeirepaTUBHUX KOMIUJIEKCIB, CKJIAHICTh 1 JOCTYIHICTh MPOBEACHHS iX JOCIII>KEHbD,
Kl 3YMOBJICHI BIJICYTHICTIO CHCTEMAaTH30BaHUX M y3arajlbHEHHMX J1arHOCTUYHUX
O3HAaK, 0araToBEKTOPHICTh (POPMYBaHHI MOPQPOTEHETUYHUX BIACTUBOCTEH Ta
3HAUYIIICTh AHTPONOIE€HHUX 3MIH y HHUX, & TaKOX NpoOiemMu 30epekeHHs 1
ONTUMAJIbHOTO BUKOPUCTAHHS ITUX IPYHTIB MA€EMO ITiJICTAaBU CTBEP/IXKYBaTH, 1110 BOHU
Ha CHOTOJIHI BUBYEHI HE JOCTaTHHO. BiacHe TOMy ojiepXaHi HaMH pe3yJbTaTH
BHUBUYEHHSI 0COOJIMBOCTEN I'€HE3H, PO3BUTKY JAETrpadalliiHuX NpoLeciB Ta popMyBaHHs
MOP(OTreHETUIHUX BIACTUBOCTEN JOCITIIKYBAaHUX TPYHTIB Ha PI3HUX CTAIAX IXHBOI
TpaHchopmarlii BiJl TPUPOAHUX 0 MPUPOJAHO-AHTPOIOIEHHUX W AHTPONOTE€HHUX €
HAJ3BUYAHO aKTyallbHUMH. BinTak ocHoeHO Mmemoro AUCEpTaliiHOI poOOTH €
BUBUYCHHSI T€HE3H, YMOB ()OPMYBaHHS T4 BUKOPUCTAHHS W OXOPOHU IPYHTIB Y PI3HHUX
3a (QYHKIIOHAIHPHUM TPU3HAYCHHSM 4YacTHHAX OeJirepaTUBHOIO JaHAma(THOTO
komriekcy — Kam’sHens-Ilominbechbkoro  Aep:kaBHOTO — ICTOPUYHOTO — MY3€H0-
3aMoOBIIHUKA HUIAXOM TMI3HAHHS IXHIX MOP(QOreHETUYHUX Ta MIKPOMOP(HOIOTTUYHUX
0COOJIMBOCTEM, a TAKOXK (h13MKO-XIMIYHUX 1 XIMIYHHX BJIACTUBOCTEH.

HayxoBa HOBH3HA OTpUMaHUX pe3yJbTaTiB: Y aucepTauii nepuse:



- JIOCHIKEHO 1 OXapaKTepU30BAaHO OCOOJMBOCTI Te€HE3W YpOOpEeHI3WH Ta
KOHCTPYKTO3eMIB  OemirepaTuBHOTO JaHAmadTHOrO KoMmiUwiekcy Kam’sHerb-
[ToaiIbChbKOTO AEPKABHOTO ICTOPUUHOTO MY3€I0-3alI0BITHUKA;

- JOCHIKEHO MakKpo- 1 MIKpOMOpPQOJIOTiuHI 0CcOOMHMBOCTI (HhOpMYyBaHHS Ta
OyJ10BH T€HETUYHOTO MPOo(1II0 ypOOPEHA3UH Ta KOHCTPYKTO3EMIB;

- BHSBJIEHO OCOOJMBOCTI  (ppakliHO-TPYHMOBOTO  CKJagy TyMycy Y
JOCTKYBaHUX YpOOpEHA3MHAX Ta KOHCTPYKTO3EMaX;

- pO3p00JIEHO 1 BIPOBAPKEHO HOBUHM YHIKAIBHUN CHEIiai30BaHUN Te0Typ Mpo
IpyHTH OenirepatuBHOro komiuiekcy Kam’aneub-Ilogimecbkoro — aep:kaBHOrO
ICTOPUYHOTO MY3€10-3aM0OBIIHHKA.

O0ONOBHEHO | YMOUHEHO:

- XPOHOJIOTIYHY NEPIOM3aIlil0 IPYHTOBO-reorpa@iyHuX AOCTIIKEHb I'PYHTIB
OenirepaTUBHUX JIAHIIIAGTHUX KOMILIEKCIB;

- TEOPETUYHI1 3acaj iy JTOCIIKEHHsI 0COOJIMBOCTEH I'€HE3U Ta YMOB MOIIMPEHHS
1 QyHKIIIOHYBaHHS a30HAJILHUX THUIIIB IPYHTIB — yPOOPEHI3UH Ta KOHCTPYKTO3EMIB Yy
Mexax OemirepaTMBHOTO  JAHAIIAPTHOTO KOMIUIEKCY Yepe3  3acCTOCYyBaHHS
NOPIBHSIBHO-T€Orpa)iyHOTO Ta NAJIEONEA0IOTTYHOTO MIAXO/IIB.

- METOJIOJIOTIYHI TIOJIOKEHHS JIOCHIJDKEHHS OCOOJIMBOCTEW TEHEe3W Ta
MOP(OTEHETUYHUX BIACTUBOCTEH YpOOPEHI3UH 1 KOHCTPYKTO3EMIB Y MPUPOIHO-
aHTPOINIOTEHHUX Ta AaHTPONOT€HHUX YyMOBaxX OeJrepaTuBHOrO JIaHAWA(THOTO
KOMILIEKCY;

HAOYIU NOOANBLULO20 PO3BUMKY:

* HayKOBO OOIPYHTOBaHI MiAXOAM JO OXOPOHM Ta ONTHUMAJIBHOIO
BUKOPUCTAHHS JOCII/DKYBAaHUX TPYHTIB OelirepaTMBHOTO KOMIUIeKCy Kam’sHerb-
[ToaiIbChKOTO AEPKaBHOTO ICTOPUYHOTO MY3€H0-3alI0BITHUKA.

* JiI0Yl TEOTYypH TPO MpUpOoay OemirepaTUBHOTO KoMIuiekcy Kam’sHerb-
[ToninbChKOTO AEPKABHOTO ICTOPUYHOTO MY3€H0-3aMl0B1THHKA.

benireparuBuuit  nanpmadtHuit  kommuieke — Kam’suerb-Ilomiabchkoro
JIEP)KAaBHOTO  ICTOPHYHOTO MY3€0-3alOBIJHUKA BIAMOBITHO 10 Kiacudikamii

I'. 1. Jlenucuka sBiasie COOOK  JIOBFOBIUHMM  CaMOpEryJjbOBaHUN  BIHCHKOBO-



doprudikamiitauii  OenirepaTUBHUM JaHAIIA(QTHUNR KOMIUJIEKC CXHJIOBOTO THITY
pO3TalllOBaHUM B HaJKaHbHOHHIN "acTuHI nonuHu piuku Cmotpud. OcobimBiCTIO
1IbOT0 OeJirepaTUBHOIO KOMILJIEKCY € Te, 1[0 Ha HEBEJUKIN TepuTopii (< 4,5 ra).

YOpoaoBK KOMIUIEKCHUX TIPYHTOBO-€KOJOTIYHHMX JIOCHIIKEHb 3aKIaJeHO 5
KJIIFOYOBUX JUITHOK. 3 HUX 4 JIUISTHKM PO3MIIIEHI y MeXax OeirepaTUuBHOIO
JaHama@THOrO KOMIUIEKCY Ha PI3HUX OOOPOHHUX CHOpYAax, Kl BIIPI3HSIIOTHCS
(GYHKI[IOHATPHUM TpPU3HAUEHHSM Ta TEPIOAOM YTBOpEHHS 1 | [insHKAa y Mexax
MPWIATalouoro arpoianamadry 3 noai0OHUMHU YUHHUKAMU TPYHTOYTBOPEHHS.

JliaroHOCTOBaHI HaMU TIPYHTH O€NIrepaTUBHOTO JaHAMA(PTHOIO KOMIUIEKCY
Kawm’sinenp-1Toaiibepkoro JIEPHKABHOTO 1CTOPUYHOTO MY3€10-3all0BITHUKA
IPEJICTaBJICHI AaHTPOIIOT€HHUMHU Ta IMPUPOJIHO-AHTPOIIOTE€HHUMU IPYHTaMH 3 PI3HUM
CTyIIEHEM TpaHcopmariii. AHTpONOreHH1 IPYHTH MIPEICTABIICHHI
KOHCTpyKTO3eMaMu. [IpupoaHO-aHTPONOreHHI IPYHTU NPEACTABICHI CyYaCHUMH Ta
MMOXOBAaHUMH YpOOpeHI3UHaMH. YPOOpEHI3UHH OeNirepaTuBHOrO JaHAMA(THOTO
KOMILJIEKCY — II€ a30HaJbHI OI10JIITOr€HHI MOJIT€HETHUYHI IPYHTH 3 YCKIIaJHEHUM
¢bimoreHe3oM uepe3 TPUBAIMM aHTPOTIOTEHHUH BILJIUB HA HUX.

[pyHTOBHI MOKPHUB OelirepaTHBHOTO JaHamadGTHOro KoMIuiekey Kam’sHern-
[TomibChbKOTO  JIEPXKABHOTO  ICTOPUYHOTO MY3€I0-3alOBIIHMKA CTPOKAaTUH HE
CYLUIbHUNA. YPOOPEHI3UHU PO3MOBCIOKEH] JIOKAJIBHO 1 MPUYPOUYEHI 0 IITYYHOI
Tepacu BepxXHbOI yacTuHU «JleHHoi Bexi», pparMeHTiB pyHIaMEHTIB Ta Kam’ sTHUX
niyIor OOOPOHHUX CIOPYJ, a TaKOX IEHTPAIbHUX YacTHH OOOPOHHUX BAJiB.
KoHcTpykTO3eMH NOMIMPEH1 y MeXax BCIX TUMIB (popTudIKaiiHUX CIOpy., 1HOII
MOBHICTIO (DOPMYIOTh 3aXHMCHI CIIOPY/IY, YaCTO MPUYPOUYECHI JIO JOKAJIbHUX CXUIOBUX
TISTHOK, a00 copMoBaHi K OOOPOHHI BaiM. 3arajioM TIPYHTH OEIrepaTHBHOTO
KOMIUIEKCY BIJ3HAYarOThCS CKJIQJHOI0 TEHE30K0 BHACHIIOK HEOJIHOPAa30BOTO
TPUBAJIOTO AHTPOTIOTEHHOTO BIUIMBY (HACUIIAHHS, MEPEMINTyBaHHS) Ta CHenU(iKu
byHKIIOHYBaHHA 00OPOHHUX CrOpya. ['eHeTnyH1 mpodimi rpyHTIB OemirepaTHBHOTO
KOMIUIEKCY BOJIOJIIOTh HACTYITHUMH OCOOJMBOCTSMH: 3HayHa BapiaOeIbHICTh
MOP(}OJIOTTYHUX €IEMEHTIB I'PYHTY Y BEPTHUKAJILHOMY 1 TOPU30HTAILHOMY HampsMax;

HasBHICTh Yy Tpodial JOCHIKYBAaHUX TIPYHTIB YPOOPEHI3WH, KOHCTPYKTO3EMIB,



BKJIIOUEHb OyAIBEIBHOrO Ta TMOOYTOBOIO CMITTS, TIIOXOBAaHHUX TOPU3OHTIB
ypOOPEHIBUH TIPUPOTHO-AHTPOTIOTEHHOTO TOXO/KEHHS, IMOXOBAaHUX (ParMeHTIB
30HAJIBHUX THUIIIB IPYHTIB Ta MOXOBaHUX OypUX PEHJ3UHHUX IPYHTIB YOPHOIICHKOI
Ta TpuUniabChKOI KyIbTYP.

[pYHTOTBODHUMHU IIOPOJAMHU IPYHTIB  O€NIrepaTUBHOTO  JaHAIIA()THOIO
KOMILJIEKCY BUCTYNAIOTh €JIOBIalbHI BIJKJIAIU BEPXHHOTO CHIIYpPY Ta BTOPUHHO
NEePeBIAKIACH] MaTepiaau SKi MPEACTaBlIEHI, MOXOBAaTKOBUMHU Ta TPYAKYBATUMU
BaITHSAKaMHU, SIKI pO3MEXKOBaH1 IIacTaMU MepreiiB. AHTPONOT€HHO 3MIHEHHI MMOPOIH
IPEICTABIICH] JIENIOBIANIbHO-EIIOBIAIBHUM KapOOHAaTHUM MaTepiajioM Ta IITY4YHO
INPUBHECEHUMHU JIECONMOMIOHMMU CYIJIMHKaMU. TeKTOHIYHa OyJIoBa TepUTOpIi
XapaKTEepU3y€e€TbCI  MEpPEKEI0 PpO3JOMIB, SKI  OpIEHTOBaHI CyOIIMPOTHO Ta
cyOMepuiaibHO, 10 BU3HAYWIIM PO3BUTOK JOJWH BOAOTOKIB. I'eomopdosoriuna
ocHoBa Craporo ta HoBoro 3aMkiB npe/icTaBieHa epeBaXHO €pOo31MHUMU (popMamH,
10 TPOSIBIIAIOTHCS 3HAYHUM TITMOMHHUM Ta IUIONIMHHUM PO34JICHYBAaHHS MTOBEPXHI 3
IIBUIKAM Bpi3aHHSAM PIYKOBHX JIOJHWH 3 MPUYPOUYCHUMH 10 HUX SIPYKHO-OaTKOBUMH
cucteMaMd. B CyKynmHOCTI 3a3Hau€HI YMOBU TIPYHTOTBOPEHHS 3YMOBIIOIOTH
dbopMyBaHHS YHIKQJbHMX 3a TEHE30K0 Ta BIACTUBOCTSIMU YpOOpPEHI3UH Ta
KOHCTPYKTO3€MIB Ta BU3HAYAIOTh MEPEOIr TUX UM IHIIUX IPYHTOBUX MPOILIECIB.

3a pesynapTaTaMu aHaji3y BaJlOBOTO XIMIYHOTO CKJIaay ypOOpEHI3WH Ta
KOHCTPYKTO3€MiB BOHHM XapaKTepHU3YIOThCS aOCONIOTHUM TMEPEeBaKaHHSM YaCTKU
SiO, y BCiX reHeTHYHUX ropu3oHTaxX. CIOCTEPIraeThCs TAKOXK IMiABUINCHUA BMICT
okcuniB Kanwiiro (CaO), okcumis Amominiio (Al,O3) Tta ®depymy (Fe,O3). V
IPYHTOBIA TOBII MPUPOJHO-AHTPONOTEHHUX TIPYHTIB OENIrepaTUBHOTO KOMILIEKCY
ypOopeH13uH BusiBiIeHe HakonuueHHs Si0; BIAHOCHO TPYHTOTBOPHOI MOPOJH, IIIO
3yMOBJIEHO 1HEpTHICTIO Si0, A0 mpoueciB (Pi3UYHOr0 Ta XIMIYHOTO BHUBITPIOBAHHSL.
Boanouac okcunu Kanpigito (CaO) Ta iHmmMX JyxHO3eMenbHUX eneMmeHTtiB (MgO,
Na,O, K,O) BHHOCATBCS 3 TEHETHMYHUX TOPHU3OHTIB YHACHIIJIOK I1HTEHCHUBHOTO
BWJIYTOBYBaHHsS Ta JekapOoHartuzaiii. HalOiapll 1HTEHCMBHO BHJIYTOBYBaHHS
IpOSIBISETHCS  (POHOBIM  arpopeHA3HHI KOPOTKOMPO(UIbHINA (KJI0UOoBa IJISTHKA

«Ypouuiie Tatapuckuy). EnroBianibHMii Mpoliec 3arajibHOr0O BUHECEHHSI OKCHUIB, 3



BEPXHIX T'€HETHYHUX TOPU3OHTIB Csra€ MaKCUMaIbHUX 3HauYeHb BennunHu EAr ,% -
0.98. lns cydacHUX ypOOpPEHI3MH KOPOTKOMPO(DUILHUX Y MeKaxX OelmrepaTUBHOTO
KOMIUICKCY BUSIBJICHA TEHJICHIIIS aKyMYJIAIii OUTBIIOCTI OKCHAIB, 30KpeMa AJTIOMIHIIO
(Al,O3), Depymy (Fe,03), Turany (TiO,), Kamro (K;O), i Harpiro (Na,0),
MOPIBHSHO 13 TPYHTOTBOPHOIO MOPO/I0I0. TaK0X CIOCTEPIraEMO JOJaTHIM MOKa3HUK
akymynamii okcuay Kambiito (CaO) y BepXHbOMY T'yMYCOBO-aKyMYJISITUBHOMY
TOPU30HTI, BHACHIIJIOK TOCTIHHOTO TPUBHECEHHS KapOOHATHOTO Marepialxy Bij
pyiiHyBaHHS OOOpPOHHMX cropyJ Komiuiekcy. CydacHi ypOOpeHA3UMHU 3arajiom
XapaKTEPHU3YIOThCSA 3POCTaHHAM aOCOIIOTHUX MOKA3HHUKIB (PAKTOPY BHUIIYTOBYBAHHS Y
HampsMi B1J TOBEPXH1 0 IPYHTOTBOPHOI MOPOJHU, IO € HACTIJKOM IHTEHCHUBHOCTI
PO3BUTKY TMPOIECIB BHYTPIIIHBRO IPYHTOBOTO BHUBITPIOBAHHS y BEpPXHIN 4YacTHHI
IPYHTOBOTO MpOQUII0, B PE3yIbTaTl SIKOTO BIIOYBAETHCS PO3YMHEHHS 1 BUHECEHHS
KapOOHATIB y HI)KHI T€HETHYHI ropu3oHTH. [loxoBaH1 Oypi peHI3MHHI IPYHTH Yacy
TPHITIBCBKOI TOOM XapaKTepH3yIOThCS 3HAYHMM HakommueHmsM Ca® i Mg®
BimHOCHO Si0, B BEPXHHOMY IMMOXOBAHOMY T'YMYCOBO-aKyMYJISTUBHOMY T'OPHU30HTI Ta
I'PYHTOTBOPHIM MOPO/II TIOPSJT 3 iX BTPATOIO B TYMYCOBO-IIEPEXITHOMY T€HETUYHOMY
ropu3zoHTi. Illo cBiguuTh NOpo cnabKy I1HTEHCHUBHICTh ENIOBIAIBHUX SBUIL Y
MOXOBAaHUX TPYHTaX.

Mopdormoris TeHeTUYHUX NPOo(dUIIB TIPYHTIB OETIrepaTUBHOTO KOMIUIEKCY
XapaKTepU3yeThCsl  HASBHICTIO TMOXOBAHOTO TyMycoBoro ropu3oHty [H] 1
niarHocTUYHOTO Topu30oHTY ypoOik (Urbic), a Takox pi3HOMaHITHUX MOP()OIOTIYHUX
eJIeMeHTIB (apTedakTiB) pi3HOTO MOXOKEHHA, (POpMH 1 3a0apBIEHHS, PO3MIPOM BiJl
OJIHOTO JI0 KiJIbKOX CAaHTHUMETPIB. [pyHTOBHI Mpodias MO3aTYHUI 3 IIAMUCTHMH Ta
CTPOKAaTUMH 33  3a0apBJICHHSAM TEHETUYHUMH TOPU3OHTaMU. Y  MeXax
OenirepaTUBHOTO KOMILIEKCY 3a MOTYKHICTIO MPOoUIt0 YpOOPEHI3UHU TPEICTABIICHI
MEePeBaXHO  KOPOTKOMPO(MUIbHUMH  iX  BigmiHamu. ['eHetnunuit  mpodinb
ypOOpEHI3UH BKIIIOYAE MPUPOIHI reHeTu4H1 Topu3oHTH Hea ta Hpca. e ctocyerbes
SK TIOXOBaHMX TaK 1 Cy4yaCHUX TIPYHTiB. 3HA4HA YacTHHA TYMYCOBAaHOTO Mpo(diito
ypOOpeHA3uH MpUIAJaE Ha TYMYCOBO-aKyMYJISITUBHUI TOPU30HT. [lOCUTh 4acTHM €

MIJICTUJIAHHS TPYHTIB MEPEeKPUTTAMU, (DyHIaMEeHTaMH, a0o0 MiJIoraMu OOOPOHHHX



CTHOPY/, 1110 MPU3BOIUTH J0 NEPE3BOJIOKEHHS HUKHIX TOPU30HTIB Ta PO3BUTOK Y HUX
rieioBoro mporecy. BoaHodac, BIACYTHICTb y KOHCTPYKTO3€MIB T€HETUYHHX
I'PYHTOBUX TOPHU30HTIB 1 MOETHAHHS PI3HOMAHITHUX 3a 3a0apBJICHHSM 1 MOTY>KHICTIO
MITY9HUX [mapiB (YpOOrOpPH30HTIB), CIIOCTEPITalOTHCS Pi3Ki MEPEXOoau 1 piBHA MexXa
MK HUMH. JIJIS KOHCTPYKTO3E€MIB CyMapHa IMOTYXHICTh IITyYHUX TOPU30HTIB
«urbic» 3a3Buuail ckimagae nonan 50 cMm. [{nst ypOopeHA3uH Liel MOKa3HUK 3HAYHO
meHmmii. KapOoHatu okpiM ynamKiB Mopoaud y mpodiiai MpeacTaBieHl y BUTIIAIL
3aJIMIIKOBOI  (pOPMHU OOPOIIHUCTOI MPHUCUIIKM 3MIMIAHOI 3 TIMHUCTO-TYMYCOBUM
MartepianoM. TakoX CHOCTEpIra€ThCs HAKONMWYEHHS BTOPUHHUX KapOOHATIB Yy
BUTJISIAL MILENIIO Ta MPOXKHWIKIB, 3a PaXyHOK BEPTUKAJIBHOI Ta JIaTepajibHOI Mirparii
po3unHeHux Gopm CaCOj;. [TokazHuku mpoduIBLHOTO PO3MOALTY BITHOCHOTO BMICTY
CaCO3; B ypOOpeHI3MHAX Ta KOHCTPYKTO3eMax OeNirepaTUBHOIO KOMILJIEKCY
BKa3ylOThb Ha Te€, LI0 OJHMMHU 13 HAWrOJIOBHIIIMX IPOLECIB, IO 3YMOBIIOIOTH
nudepeHIianiio ix kKapOoOHaTHOro nNpo(dUII0 € PO3YMHEHHS Ta BUIYTOBYBaHHS
KapOOHATIB.

3a cepemniMu 3HaueHHsAMU pH  ypOOpeHI3MHM  XapaKTEepU3YIOThCS
CEPEAHBOIYKHOIO PEAKIIEI0 IPYHTOBOTO PO3YMHY 13 3pOCTaHHSAM BHHU3 IO MPOPIIIO
10 CHIBHOJYXKHOI. IpyHTOTBOpHI mOpoau O€NirepaTHBHOTO KOMIUIEKCY, 3araliom,
BIJI3HAYAIOTHCS CHJIBHONIY)KHOIO peakiiieto. [lokasauku pH KOHCTpyKTO3eMiB
KOJIMBAIOTHCSl Yy HEBEJIMKOMY J1alMa30H1 Bl CHa00MYyX)HOI A0 CEepeaHBbOYKHOI
peaxkiii. YpOopeH3uHU KOPOTKONPO(DIbHI HAJIekKaTh A0 HU3BKOTYMYCHUX TPYHTIB;
I'YMYCHI TOPU30HTH KOHCTPYKTO3EMIB JI0 IPYHTIB 3 Mi3€pHO HE3HAYHUM BMICTOM Ta
0e3ryMycHHX; JUIsl ypOOPEHI3UH XapaKTepHi HU3bKI 3anacu rymycy (50 — 100 1/ra);
JUISL KOHCTPYKTO3eMiB JTyke HU3bKi (< 50 T/ra); mocmipKyBaHl ypOOpEHI3UHU
XapaKTEPU3Y€EThCSI y’KE€ BUCOKMM 1 BUCOKHUM CTyNEeHeM rymidikailii, TUIl TyMycCy
NEPEeBAKHO TyMAaTHUW y BEpXHIM uyacTuHI mnpoduio 1 (QyapbBaTHO-TYMAaTHUH Y
rYMYyCOBO-TIEPEX1IHOMY TOpPU30HTI; s TYMYCHMX TOPH30HTIB 1 IIapiB
(ypOOropr30HTIB) KOHCTPYKTO3€MIB IPUTAMAHHUI T'yMaTHUH 1 QyIbBaTHO-TYMaTHUN

THUII TYMYCY 3 IEPEBAKAHHAM I'yMaTHOTO.



Pe3ynbraramMu npoBeneHOro JOCIIKEHHS € BCTAaHOBJIEHI 0OCOOIUBOCTI Te€HE3H,
cnenu(iuHICTh YMOB TIPYHTOYTBOPEHHS, BUKOPHCTAHHS W OXOPOHU MPUPOJHO-
AHTPONOIEHHUX 1  AHTPONOI€HHUX  IPYHTIB, 30KpeMa ypOOpeHI3uH Ta
KOHCTPYKTO3€MIB Yy pi3HUX 3a (YHKIIOHATHPHUM TPHU3HAYCHHSIM YaCTHHAX
OenirepaTuBHOro JanamadTHoro komiviekcy Kam’suens-Iloainbebkoro nep:xaBHOrO
ICTOPUYHOTO MY3€H0-3allOBIIHMKA, a TAaKOX JI€TalbHE BHBUEHHS iXHIX MakKpo- Ta
MIKpOMOPGOJIOTIYHHUX, (P13UKO-XIMIYHHX 1 XIMIYHUX BIACTHUBOCTEH.

Knwuoei cnoea: benirepatuBHUN JaHAmapTHUNR KoMIuieke, Kawm’sHelb-
[lominbchbkuii ~ E€pKABHUW  ICTOPUYHUN  MY3€H-3allOBIIHUK,  ypOOpPEHI3UHH,

KOHCTPYKTO3€MH, MIKpOMOp(}oI0riss, MOp(OJIOTisl, BATIOBUN XIMIYHUI CKIIa.

SUMMARY

R. G. Malik. The «Beligerative landscape complex soils of the Kamyanets-
Podilskyi State Historical Reserve Museum» thesis is a qualifying scientific work as
a manuscript.

The dissertation for the degree of Doctor of philosophy in the specialty 103
"Earth sciences" of a field of knowledge 10 "Natural sciences". Ivan Franko National
University of Lviv, Lviv, 2022.

The beligerative landscape complex soils of the Kamyanets-Podilskyi State
Historical Reserve Museum are represented by unique naturally anthropogenic and
anthropogenic formations, in particular, urborendzyns and construction soils. Taking
into account the uniqueness of beligerative complexes soils, complexity and
accessibility of its research due to the lack of systematized and generalized diagnostic
features, multi-vector nature of the morphogenetic properties formation and
significance of its anthropogenic changes, as well as problems of preservation and
optimal use of these soils, we have reasons to state that today they are not studied
properly. Hence, the results obtained by us on study of the features of genesis,
development of degradation processes and morphogenetic properties formation of the
investigated soils at various stages of their transformation from natural to naturally

anthropogenic or anthropogenic ones are extremely relevant. Therefore, the main



goal of this thesis is to study genesis, conditions of formation, use and protection of
the soils within various parts of the beligerative landscape complex of the
Kamyanets-Podilskyi State Historical Reserve Museum with different functional
purposes by learning its morphogenetic, micromorphological, physico-chemical and
chemical properties.

The scientific novelty of the obtained results in thesis is as follows — for the first
time ever:

- the genesis features of urborendzyns and construction soils of the beligerative
landscape complex of the Kamyanets-Podilskyi State Historical Reserve Museum
were investigated and described;

- the macro- and micromorphological features of the formation and structure of
the genetic profile of urborendzyns and construction solis were investigated;

- the peculiarities of the fractional group composition of humus in the
investigated urborendzyns and construction soils were revealed,;

- a new unique specialized geotour on beligerative landscape complex of the
Kamyanets-Podilskyi State Historical Reserve Museum was developed and
implemented.

updated and specified:

- chronological arrangement of soil and geographic studies of the beligerative
landscape complexes soils

- theoretical foundations of genesis peculiarities study and conditions of azonic
types of soils (urborendzyns and construction soils) distribution and functioning
within the boundaries of the beligerative landscape complex through the use of
comparative geographical and paleopedological approaches.

- methodological provisions for genesis peculiarities study and morphogenetic
properties of urborendzyns and construction soils in naturally anthropogenic and
anthropogenic conditions of beligerative landscape complex;

acquired further development for:



« scientifically based approaches for the researched soils of the beligerative
complex of the Kamyanets-Podilskyi State Historical Reserve Museum protection
and optimal use.

 current geotours on nature of the beligerative complex of the Kamyanets-
Podilskyi State Historical Reserve Museum.

According to the classification by G.l. Denisyk, the beligerative landscape
complex of the Kamyanets-Podilskyi State Historical Reserve Museum is a long-
lasting self-regulating military beligerative landscape complex of the slope type
located in the supra canyon part of the Smotrych River valley. The peculiarity of this
beligerative complex is that it is situated on a small territory (= 4.5 hectares).

For complex soil and ecological studies, 5 key sites have been laid out, 4 sites
within the boundaries of the beligerative complex on various defensive structures,
which differ in their functional purpose and period of formation, and 1 site within the
adjacent agro landscape with similar soil-forming factors.

The beligerative landscape complex soils of the Kamyanets-Podilskyi State
Historical Reserve Museum, which we diagnosed, are represented by anthropogenic
and naturally anthropogenic soils with different degrees of transformation.
Anthropogenic soils are represented by construction soils. Naturally anthropogenic
soils are represented by modern and buried urborendzyns. Urborendzyns of the
beligerative landscape complex are azonic biolithogenic polygenetic soils with a
complicated phylogeny due to long-term anthropogenic influence on them.

The ground cover of beligerative landscape complex of the Kamyanets-
Podilskyi State Historical Reserve Museum is variegated and not continuous.
Urborendzyns are distributed fragmentarily and adjacent to the artificial terrace of the
"Daylight Tower" upper part, fragments of basements and stone floors of defensive
structures as well as central sections of defensive ramparts. Construction soils are
diffused throughout all types of fortifications. Sometimes they completely form
defensive structures. Very often they stay adjacent to local sloping areas or are
formed as defensive ramparts. In general, the beligerative complex soils are marked

by a branchy genesis as a result of repeated long-term anthropogenic influence (piling



up and interfusion). The genetic profiles of the beligerative complex soils possess the
following features: significant variability of the soil vertically and horizontally
directed morphological elements; presence of urborendzyns, construction soils,
inclusions of construction waste and household rubbish, buried horizons of
urborendzyns of naturally anthropogenic origin, buried fragments of zonal types of
soils and buried brown rendzyn soils of Chornolis and Trypillia cultures.

The soil forming rocks for the beligerative landscape complex soils are eluvial
deposits of the Upper Silurian and redeposits represented by mossy and lumpy
limestones separated by marls’ layers. Anthropogenic altered rocks are represented
by deluvial and eluvial carbonate material and artificially introduced loess-like loams.
The tectonic structure of the territory is characterized by a network of sublatitudinally
and sublongitudinally oriented faults, which determined the development of
watercourse valleys. The geomorphological basis of the Old and New castles is
mainly represented by erosional forms with its significant deep and planar surface
layering with rapid incising of river valleys with their adjacent large ravine beam
systems. Altogether the specified conditions of soil formation determine the
formation of urborendzyns and construction soils, which are unique in their genesis
and properties, and determine the course of certain soil processes.

According to the urborendzyns and construction soils gross chemical
composition analysis results, the absolute predominance of the SiO, fraction in all
genetic horizons is typical for such soils. Higher composition of calcium oxides
(Ca0), aluminum oxides (Al,O3) and iron (Fe,05) is observed. In the soil stratum of
naturally anthropogenic soils of the urborendzyn beligerative complex an
accumulation of SiO; is detected relative to the soil-forming rock, caused by the SiO2
inertness towards physical and chemical weathering processes. In the meantime, the
oxides of CaO and other alkaline earth elements (MgO, Na20, K20) are taken out of
the genetic horizons due to intensive leaching and decarbonization. The most
intensive leaching is shown in the background short-profile agrorendzyn. The eluvial
process of the general removal of oxides from the upper genetic horizons reaches the

maximum EAr value (% -0.98). For modern short-profile urborendzyns within the



beligerative complex a trend of accumulation of most oxides, in particular, aluminum
(AlL,O3), iron (Fe,0,), titanium (TiO,), potassium (K,0O), and sodium (Na,O) as
compared to the soil-forming rock, was revealed. A positive indicator of the
accumulation of calcium oxide (CaO) in the upper humus accumulative horizon, due
to the constant introduction of carbonate material from the destruction of the
defensive structures of the complex is also observed. Modern urborendzyns are
generally characterized by an increase in the absolute values of the leaching factor in
the direction from the surface to the soil-forming rock, which is a consequence of the
intensive development of internal soil weathering processes in the upper part of the
soil profile, as a result of which carbonates are dissolved and taken out to the lower
genetic horizons. Buried brown rendzyn soils of the Trypillia era are characterized by
a significant accumulation of Ca®* and Mg®* relative to SiO, in the upper buried
humus accumulative horizon and the soil-forming rock along with their loss in the
humus transitional genetic horizon. This fact proves low intensity of eluvial
phenomena in buried soils.

The morphology of the genetic profiles of the beligerative complex soils is
characterized by the presence of a buried humus horizon [H] and a diagnostic Urbic
horizon, as well as various morphological elements (artifacts) of different origin,
shape and color, ranging in size from one to several centimeters. The soil profile is
mosaic with mottled and variegated genetic horizons. According to profile thickness
urborendzyns within the beligerative complex are mainly represented by its short-
profile variations. The genetic profile of urborendzyns includes the natural genetic
horizons of Hca and Hpca. It concerns both buried and modern soils. A significant
part of the humus profile of urborendzyns falls on the humus accumulative horizon. It
IS quite common to cover the soil with ceilings, basements, or floors of defense
structures, which leads to waterlogging of the lower horizons and the development of
a silt process in them. In the meantime, due to the lack of genetic soil horizons in
construction soils and the combination of artificial layers (urbohorizons) of various
colors and thicknesses, sharp transitions and a flat border between them are observed.

For construction soils, the total thickness of artificial "urbic" horizons is usually more



than 50 cm. For urborendzyns, this indicator is much smaller. Apart from rock
fragments, carbonates in the profile are presented as a residual form of floury powder
mixed with clay humus material. There is also an accumulation of secondary
carbonates in the form of mycelium and veins due to the lateral migration of
dissolved forms of CaCOgs. Indicators of the profile distribution of the relative
composition of CaCOj3 in urborendzyns and construction solis of the beligerative
complex indicate that one of the most important processes leading to the
differentiation of their carbonate profile is the dissolution and leaching of carbonates.

According to the average pH values, urborendzyns are characterized by a
moderately alkaline reaction of the soil solution, with an increase down the profile to
a strongly alkaline one. In general, soil-forming rocks of the beligerative complex are
marked by a strong alkaline reaction. The pH indicators of construction soils fluctuate
in a small range from weakly alkaline to moderately alkaline reaction. Short-profile
urborendzyns belong to low humus soils; humus horizons of construction soils — to
the soils with a negligible humus composition and humus-free ones; low reserves of
humus (50-100t/ha) are typical for urborendzyns; very low (<50t/ha) are for
construction soils; the studied urborendzyns are characterized by a very high and high
degree of humification, the type of humus is mainly humic in the upper part of the
profile and fulvate humic in the humic transitional horizon; humic and fulvate-humic
type of humus with a predominance of humic one is typical for humus horizons and
layers (urbohorizons) of construction soils.

The results of conducted research established the peculiarities of genesis,
conditions of soil formation, use and protection of naturally anthropogenic and
anthropogenic soils, especially urborendzyns and construction soils, within various
parts of the beligerative landscape complex of the Kamyanets-Podilskyi State
Historical Reserve Museum with different functional purposes as well as organised
meticulous study of its macromorphological, micromorphological, physico-chemical

and chemical properties.
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