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1 JIoKaJsi3alii 30H CKymYeHHs Ta Mirpailii
BOJHIO B po3pi3dax 3emwii 1 Micsns

IIpedcmasneno unenom-xopecnondenmom HAH Yipainu M.A. Axumuyrom

Hasedeni pesyrvmamu excnepumenmaiviux 00CrioNceny na manoanuuxy eudodymxy 00Hi0, OLIAHKAX 800He60T
Oezasauii 6 pisnux pezionax, a maxodc na Micsyi. Excnepumenmu 3 6UKOpUCmManisim npsmonouykosoi mexmnonozii
UACTMOMHO-PE3OHANCHOT 06POOKU Ma inmepnpemauii CynymuKosUx 3HimMKie i (homosnimkie nposedeni 3 memoio
susuenis ocobausocmeil 2aubunnoi 6yoosu na Oinsukax 600nesoi dezazayii. Pesyaomamu iHcmpymenmaivnux
BUMIPIOBAND CBIOUAMb NPO Me, WO HA NIOWAX | OULSIHKAX POSMAUYBANHS OA3ANLMOBUX BYIKANIE 3 KOPEHAMU HA
PIBHUX 2AUOUNAX NPAKMUUHO 3A6HCOU PEECMPYIOMBCS CUZHANU HA uacmomax 00mio. I1id uac ckanyeanms pospisy
gidzyxu 6i0 600110 PIKCYIOMBC NPAKMUUNHO 610 BEPXHIX KDOMOK 6A3ANbMOBUX 6YaKanie Jo ix xopenis. Omoice,
MONCHA MPUNYCTUMU, U0 OAATLINOGT GYIKANHU € C6020 POOY KAHALAMU, NO SAKUX 6I00Y68AEMbCs Mizpayisi 600HIO Y
gepxni zopuzonmu pospisy i dani 6 ammocepy. Y mexcax 6azamoox 6a3aivmosux yaxanie na ubumni 68 xkm
30iticnioemuvcs cunmes eaubunnoi (Heusoi) 600u. 36azauena so0nem 600a € yinIOULOI0 i MoJce GYMU GUKOPUCTNAHA
0251 0300posuux uinei. Yei paniue obcmednceni 30nu 00820imms Ha 3eMui POIMAULOBAHT 8 MENCAX OA3ANLMOBUX
BYJKANIB, Y AKUX CUHME308ana Ha 21ubuni 68 km 600a Mizpye 00 NOBEPXHL i BUKOPUCTNOBYEMbCS ONLsk 6000NOCMA-
uannsi. [loxkaaou 600no moxcymv 6ymu chopmosami 6a3arvmosUMU SYIKAHAMU 6 POSMAULOBAHUX NOPYY KOJEKMO-
pax, nepexkpumux nokpuwrami. Jinsuxa sudobymxy 6oomio ¢ Mari posmaulosana no3a kKonmypom 6a3aivmosozo
syakana; eidzyxu 610 80010 3apikcosaii Ha MAUOAHUUKY POSMAWYEANHS C8epOR0sunY 3 Mepeenis. Ha nokamvnux
dinsmkax y Kapnamax cuznanu 6io 600nio ompumai 3 donomimie i mepzenie. Cpopmosani nopyu 3 6a3aivmosu-
MU BYIKAHAMU NOKAAOU BOOHIO 8 KOJIEKMOPAX PI3H020 MUny Mojcymv Oymu 6uséieni i J0Kaiizoeani nio uac nio-
UWUHHUX NOWYKOBUX POOIM 3 GUKOPUCTAHHAM MEMO00i8 YaACMOMHO-Pe30HANCHOT 00POOKU CYNYMHUKOBUX SHIMKIG 1
pomosuimkie. [Ipamonowyxosa mexionozis moxce Gymu GUKOPUCTNAHA MAKONC OLs BUBHEHHSL KOLEKMOPIE Y KPUC-
maniunux nopodax (y 6asanvmax y momy uucii). Mamepianu pobomu, a maxosic onyoiiKosami paniue pesyivmami
EKCNEPUMEHMATLHUX DOCTIONCEHD Y PISHUX Pe2ionax céiduamy npo JOYiIbHICMb 3ACMOCYBAHH NPAMONOUYKOBUX
Memodie uacmomuo-pe3onancioi 06pooKU CynymMHUKOBUX 3HIMKIE i POMO3HIMKIE 0Nt GUAGLEHIS 301 CKYNUEHHS.
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600110 6 pationax posmauyeanis 6A3aIbMOBUX BYIKANIE, A MAKONC HA OLIANKAX 600160l dezasauii. 3acmocy-
BaHA MOOIILHOT | MAIO3AMPAMHOL MEXHO02IL OACTND MONCIUBICIND ICTMOMHO NPUCKOPUINU 2€0]1020P036I0YBALLHUIL
npoyec na 600ens, a MAKOIC 3HUSUMU QIHAHCO8T BUMPAMU HA 1020 NPOBEOCHHS.

Kmiouosi crnosa: odennv, 6asanvmit, 0o1omim, mepeeii, jcusa 600a, abiozennuil 2eHe3uc, 6YiKaH, NPIML NOUYKuU,
enubunna 6yoosa, nagpma, 2as, Gypumuit, Ximiuni eremenmu, 06pooKa Oanux OUCMAanyiiH020 30HOYEAHHS SeMIi.

Y 2019—2020 pp. mpOBOANINCH EKCIIEPUMEHTAIbHI TOCIIKEHHST 3 METOO arpo0alii 4acTOTHO-
PE30HAHCHUX METOJiB 0OPOOKH 1 IeKOAyBaHHS CYIYTHUKOBUX 3HIMKIB Ta (POTO3HIMKIB, a TAKOK
B/IOCKOHAJIEHHS METOJUYHUX TPUNOMIB 1X TPAKTUYHOTO 3aCTOCYBAHHS /IJIs1 BUPIIIIEHHS T€0JI0TO-
PO3Bi/lyBaJIbHUX 3a/1a4 Pi3HOTO XapakTepy. BogaHovac 10/aTKOBO BUBYAIacs MOKJIUBICTD I1iJje-
CIIPSIMOBAHOTO 3aCTOCYBAHHST MOOITBHOT MTPSIMOTIONTYKOBOT TEXHOJIOTI] /IJIsI BUSIBIEHHST CKYITY€Hb
BOJIHIO Ha [IJISTHKAX BUIUMOI BOJHEBOI jierasailii i oninku (Bu3HaueHHs ) TnOuH (iHTEpBaIiB) iX
3ajIsiTaHHs. 3 OTJISLY HA Te, 10 BOAEHD MOKE CTATH €KOJIOTIYHO YUCTUM MAJTUBOM MailGyTHBOTO,
Ha ChOTO/IHI MPOOJIEMa TIOMITYKIB HOTO CKyMUYeHb i OpraHisailii BUpoOyTKy € IOCUTH aKTYyaJIbHOTO
[1—3]. [/lesiki pe3ysbraTi €KCHEPUMEHTIB TAKOTO XapakTepy orybsikoBani B [6—8]. ¥V 1bomy
MTOBI/IOMJIEHHI HaBe/IeHI MaTepiaju 0JIaTKOBUX EKCHEePUMEHTAIBHUX JIOCI/KEeHb 3 BOJIHEBOI
pobsieMu, OTPUMaHi OCTaHHIM 4acoM.

Meroau nocuiakens. ExcriepuMeHTaIbHI 1OCTIZKEHHS PEKOTHOCIIMPYBAJIBHOTO XapaKTe-
Py TTPOBOJITHCA 3 BUKOPHUCTAHHSIM MaJ03aTPATHOI TPSIMOITONIYKOBOT TEXHOJIOTII, sIKa BKJIOYAE
Mor(iKOBaHI METOM YaCTOTHO-PE30HAHCHOT 0OPOOKY 1 JI€KO/yBaHHS CYITyTHUKOBUX 3HIMKIB
Ta (GOTO3HIMKIB, BEDTUKAJIBHOTO JIEKTPOPE3OHAHCHOTO 30H/[yBaHHs (CKaHyBaHHS ) PO3pi3y i Me-
TOIMKHU 1HTErpasbHOI OLIHKK IePCIeKTUB HA(TOra30HOCHOCTI (PYNOHOCHOCTI) BEJIMKUX TIOMLY-
KOBUX OJIOKIB i JIOKaJIbHUX AIJSTHOK [6, 7]. OcoBMBOCTI Ta MOTEHITa bHI MOKJINBOCTI BUKOPH-
CTaHUX METO/IiB, & TAKOK METONKA TIPOBEIEHHST BUMIPIOBAaHb OMMCAHI OiJTbII eTanbHo B [4—7].

[Tiz yac 4acTOTHO-PE30HAHCHOT OGPOOKU B PEKOTHOCITUPYBATIBHOMY PEKUMI T TOTOBIEHIX
(bparmMeHTIB CYITyTHUKOBUX 3HIMKIB i (POTO3HIMKIB 3aCTOCOBYETHCS Tpad), M0 BKJIIOUYAE TAKY MOC-
JIJIOBHICTH fIitl (KPOKIB).

1. Dikcartist 3 moBepxHi 3eMJIi HasABHOCTI (BiZICYTHOCTI) Bi/AryKiB (CUTHAJIB) Bi/l TAKOTO Ha-
GOpY KOPUCHUX KOMAJIMH i XIMIYHUX eJleMeHTiB: HadTa, KOH/eHear, ra3, Oypurtut, hocdop, roprodi
cJlaHIli, GpeKyist aprijiToBa, MOPOM ra3oriApaTis, Ta3oTiApaTu, BYTiJlsd, aHTPAIIUT, BOJEHb, BOJIa
suBa (rMbuHHA), BoJa MEpPTBa, aIMasu, 30JI0TO, JIOHCAEHIIT, Cijib KaliiiHO-MarHiesa, cijib XJ10-
pU/IHO-HATPi€EBA Ta iH.

2. PeecTpaiiist BiATYKiB Bi/l HASBHUX y PO3Pi3i TPy 0CAZIOBUX, MeTaMOP(hIYHUX i MarMaTuy-
HUX TIOPiJ.

3. BcraHoBJieHHSI HAsIBHOCTI Ha TUTOMI 0OCTEKEHHS TIMOMHHUX KaHaIiB (BYJIKaHIB), 3aII0B-
HEHWX PI3HUMHU TPYTIIAMU TIOPiJT; BUSHAYEHHS TJIMONH PO3TAIlyBaHHS KOPEHIB BYJIKAHIB.

4. Peecrpariist BiArykiB Biz HadTH, KOHIEHCATY, Tady Ta OypIITHHY Ha MOBepxHi (TamOuHi)
57 KM — MeKi CMHTe3y BYIJIEBOJHIB i OyPIITHHY B IIIMOMHHKMX KaHasax (ByJIKaHaX ), 3all0BHEHIX
IeBHUMMU I'pylIaMu TTOPiJl.

5. Dikcartist Ha moBepxHi (rmbwHi) 1 M BIATYKiB 3 BEPXHBOI YaCTHHU PO3Pi3y (MIPUIIOBEPXHE-
BOTO TIapy) Bijg HadTH, KOHAEHCATY, Ta3y, (hocdopy BYTJIEKHUCIOTO a3y 3 METOIO BCTAHOBJIEHHS
(migTBepKeHHA ) (haKTy X Mirpailii Ha MOBEPXHIO.

6. IllisixoM cKaHyBaHHS PO3Pi3y BU3HAYAIOTHCS I YTOYHIOIOTHCS iIHTEPBaJIM TJIMOUH BiATYKiB
Ha 9acToTax HaTH, KOHAEHCATY, Ta3y, BOAHIO, BOIU TIIMOWHHOL.
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Puc. 1. Paiion Buzo0yTKy BoiHio B Maii: @ — cynyTHUKOBUI 3HIMOK Aiasinku Bypakebyry [9]; 6 — doTosHiMok
MaliJJaHYMKa PO3TAITYBaHHS BOIHEBOI cBepioBuHM [10]

Paiion Buzo0yTKy Boanio B Masi. Ha choro/si Bupo0yTOK BOIHIO i HOTO MOJAJIbINE BUKO-
PUCTAHHS SIK MMaJWBa 3/[IHCHIOETHCS, 32 HASIBHUMM JlaHUMH, B Maui. Pesyibratn pekorsociu-
PyBaJIbHOTO 00CTEKEHHS pailoHy BumoOyTKy HaseneHi B |6, 8]. JlogaTKoBI JOCIIIKEHHS IPOBeE-
JieHi Ha AUISHINI 3 BUKOPUCTAHHSIM PO3IIMPEHOr0 HabOpy iHCTPYMEHTaJIbHUX BUMIPIOBAJIbHUX
IIpoLeayp.

Y mpotieci 4acTOTHO-PE30HAHCHOT 0OPOOKH CYTTyTHUKOBOTO 3HIMKA [IiIJITHKY BUI00YTKY BO/I-
Hio B Maui (puc. 1, @) 3 nosepxui 3adikcosani Biaryku sig ¢ocdopy, Boguio (ciaadkuii), Boau
rn6uHHOI (c1abKuil), BoAU MepPTBOI, Gyporo BYIiJuis, 3a/i3HOi pyau, aaMasis (IHTeHCUBHMIA),
rpadity, KOECUTY, CTUTITOBITY, JOHCIEWUJIITY, COJI KaJiliHO-MarHi€Boi i coJii HATPil-XJIOPUCTOI.

3apeecTpoBaHi BIITYKHU BiJl 0CaZloBUX 1opija 7-1 (BamHsAkn), 8-1 (fosomitn), 9-1 (Mepresi) i
10-1 (kpemeHwmCTI) TPYII, @ TAKOXK MarMaTudHuXx nopin 1-i (rpanitn), 6-1 (coabkuit) (6asansrn) i
11-i (kimbepiriTi) TPYIL

3BepHeMo yBary Ha Taky oOcraBuHy. I1ig yac 06poOKM 3HIMKa 3apeecTpoBaHi BiAryku crad-
KOI iHTEHCHBHOCTI Bijl BOAHIO i Oa3asbriB. BidyanpHuit aHasmi3 3HiMKa Ha puc. 1, a mokasye, 1o B
1ioro mpaBiil HUAKHIM YaCTHHI po3TallioBaHa JIOKaJIbHA 30Ha BUAMMOI BOJIHEBOI ferasaitii. [1ig yac
06po6Kku 3uiMKa Ha puc. 1, a 6e3 1iei 30uu (6e3 yactuuu Gororpacdii B IPAMOKYTHUKY ) BiTYKU
Ha YyacTorax Oasa/briB He 3apeecTpoBaHi. Ile ¢BiUnUTh PO BiIHOCHO HEBEJNKI PO3Mipu 6a3asIbTO-
BOTO ByJIKaHa. Y mpoiteci 06pobku yactuam (ortorpadii B MpsIMOKYTHOMY KOHTYPi (30HaA BOJI-
HeBol Jerasaitii) 3adikcoBani Biaryku Bix 6asansri. Dikcalli€to BiANyKiB HA PISHUX MOBEPXHSX
HVDKHS KPOMKa 0a3asibriB BusHauyeHa Ha rmbuti 99 km. CkaHyBaHHSAM PO3Pi3y 3 MOBEPXHI, KPOK
1 M, BepxHst KpOMKa 6a3asibTiB BCTaHOBJeHA Ha TOwHI 125 M.

Ha noBepxHi 99 kM 3 HUZKHBOT YaCTUHY PO3Pi3y OTPUMAHI BIITYKH Bijl 0CaIOBUX (KPEMEHHUC-
tux) nopiz 10-1 rpynu. Mikcarieo BiArykis Ha pisauux raumbunax (99, 218, 250, 450, 550, 650, 750,
723 kM) KOPiHb ByJIKaHa, 3alI0BHEHOTO KPEMEHUCTHMU TIOPO/IaMH, BUSHAYEHWIT Ha TIINOUHI 723 KM.

Ha nosepxni (0 M) 3 BepXHbOI YacTUHU PO3Pi3y 3ahikcoBaHi Bi/IryKu Bijl BOJHIO i hochopy,
110 CBITYUTH TIPO 1X Mirpaiiito B armocdepy.

[Tix wac ckanyBaHHS po3pi3y 3 MOBEPXHi, KPOK 1 M, BiATYKM HA YaCTOTAaX BOAHIO TIOYAJH
dikcyBarucs 3 250 M. Ha rimmbuni 1 KM 3apeecTpoBaHi iHTEHCUBHI CUTHAJIN; CKAaHYBaHHST TIPOBE-
JIeHo TiibKM /10 1,5 KM.
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Bixryku Bz BoHIO 3 0caIoBUX TIOPij 2-1 TpymH (TicamiTi) He oTpuMani 3 intepBany 0—125 m
ITijT 9ac CKaHyBaHHs po3pidy 3 Kpokamu 115 cm. Ha moBepxui 125 M 3 BepXHbO1 YaCTUHU PO3PI3Y
BIZITYKY Bijl BOJHIO 3 0cafoBuX mopix 1—6-i rpyn Takosk Oy BifcyTHI.

Y mporgeci 4acTOTHO-pe30HAaHCHOI 00poOKK (hparmerTa (HOTO3HIMKA IIISHKKA 3 BOJHEBOIO
cBepoBrHOW B Mauti (nuB. puc. 1, 6) 3 moBepxHi 3adikcoBani curnaau Bix hochopy, BogHIO,
BOJIM ITMOMHHOT, @ TAKOXK 0cag0oBUX TOPi 7-1 (Banusaku) i 9-1 (Mmepresi) rpyim. Biaryku Bix vHad-
THU, KOH/IEHCATY, rady, COJIi i MarMaTUYHUX ropiz 6-1 rpymu (6asanbriB) He 3apeecTpoBai. BigcyT-
HIiCTh BIATYKIB Bijf 6a3ajbTiB CBiAYUTH IIPO Te, MO iJISTHKA 31 CBEPAJIOBUHOIO PO3TAIllIOBaHa 3a
MesKaMU KOHTYPY 6a3aibroBOTO ByJIKaHa.

Ha noBepxsi 1 KM 3 BepXHbOI YaCTHHU PO3Pi3y, a TAKOK Ha TJIMOUHI 9 KM 3 HUKHBOI yac-
TUHU OTPUMAaHI BIAATYKHU TiJIBKYU BiJl MepreniB. 3 intepany 1—9 km 3adikcoBani curnanm Bij
BanHskiB. Dikcartiero BiArykis Ha pisaux raubuHax (9, 99, 199, 250, 450, 550, 470 kM) KOpiHb
BYJIKaHa, 3alI0BHEHOTO MePTeJIsIMI, BCTAHOBJIEHUH Ha rinOuHi 470 kM.

CkaHyBaHHSM PO3pisy 3 KpokoMm 10 cM BepxHs KPOMKa BAllHSAKIB BH3HAueHa Ha TJIHOWMHI
970—972 M, a HuKHA — Ha rnbuni 8765 M.

Biaryku Bijt BOAHIO 3 MepreJiiB OTPUMaHI TLIBKM HA MOBepxXHi 1 KM 3 BEpXHBOI YaCTUHU
po3pisy; Ha moBepxHsX 119 KM cHTHAIM Bijl BOJHIO 3 HUKHBOI YaCTHHU PO3Pidy OyJIU BiZICYTHI.

Ha mosepxusax 119 kM BiATYKM Bifi BOAHIO 3 BaITHAKIB HE OTPUMaHi 3 HIKHBOI 1 BEPXHBOI
YaCTUH PO3pPi3y — Yy BalTHAKAX HAKOIIMYEHb BOJIHIO HE BUSIBJIEHO.

JlofaTKOBUMM TOCJTI/DKEHHSIMUA Ha JIUJISTHIT PO3TAIyBaHHS CBEPAJOBUHY [T BUXOOYTKY
BOJHIO (/MB. puc. 1, 6) BCTaHOBJIEHO, 110 iHTepBas po3pizy 0—972 M 3aOBHEHNIT OCAJOBUMHU T10-
pomamu 9-i rpymu (Mepredi). Y mpomy iHTepBasi 3adikcoBaHi TP /ialma3oHy BiATYKIB HA Yac-
ToTtax BojHIo. Ile 1ae migcraBy 3po6UTH BUCHOBOK, 110 KOJIEKTOPAMU BOJIHIO Ha JIJISTHIT HOTO BU-
no6yTKy B MaJii € mepredii.

insiaku po3mimenns: 6a3anproBux ByjakaniB y Kapmarax. Ilig yac yacToTHO-pe3oHaHC-
HOTO 30HAYBaHHS PO3Pi3y y310B:xK npodinis y Kapnarax Ha TpboX AMSHKAX 0OCTEKEHHS BUSIB-
JIeHO 6a3a/IbTOBI BYJIKAHU 3 BEPXHBOIO KPOMKOIO Ha HEBEJIUKIN TINOUHI.

Jinssuxa 1. CyIyTHUKOBUIN 3HIMOK JiJISHKN 06CTeKeHHS B To4Ill 2 npodiaio 3 HaBeaeHo
Ha puc. 2, a, koopauHaT Mapkepa — 48°26'3996", 22°40'44.60".

ITix yac 06poOKM 3HIMKA 3 TOBEPXHI OTPUMaHI BiATYKH Bix hocdopy, BOAHIO i BOAU TJIN-
O6uHHOI. 3adikcoBani curHaau Big ocagoBux nopizx 8-i (mosomiti) i 9-i (Mepresii) Tpyil, a TaKOXK
MarMatudHux nopig 6-i (6asanbru) rpynu. Ha mosepxui 99 KM 3 HMJKHBOI YaCTMHU PO3PIi3y
OTpUMaHI CUTHAJM Bif ocagioBux nopiza 10-i (kpemeHucTi) rpymnu.

Kopitb 6a3aibroBoro ByJIKaHa BCTaHOBJIeHWH Ha TmOuHi 98 KM, meprenis — 217 xwm, jo-
JOMITIB — 470 KM, KpeMeHUCTHUX TOpia — 723 KM.

Ha noBepxHi 68 kM 3achikcoBaHi BiZIryKy BiJi BOAW TIIMOUHHOL, a Ha rOuHi 71 KM — Biil MEPTBOI.

Ha nosepxHi (0 M) 3 BepXHBOI YacTUHM PO3Pi3y 3adiKcOBaHi CUTHAIN BijJl BOAHIO (cIabKOi
IHTeHCUBHOCTI) i hocdopy, MO CBITINTH PO iX Mirpallio B arMochepy.

Biaryxu Bin ¢ocdopy 3apeecTpoBaHi Ha ToBepxHi 68 KM.

ITix yac ckaHyBaHHS PO3Pi3y 3 MOBEPXHi, KPOK 1 M, curHaim Bix GasaasriB moyann ¢ikcy-
BaTucd 3 ramounu 175 M, Boauio — 130 M, Bogu — 250 M.

Ha noBepxni 175 M 3 BepXHbOI YaCTHHY PO3Pi3y OTPUMAHI BIZITYKHU Bijl BOIHIO, OCAI0OBUX TI0-
pin 2-i (crabkoi inTeHCUBHOCTI ), 3-11 8-1 (10J10MiTH ) TPYTI, 2 TAKOK CUTHAJIH BiJl BOJIHIO 3 TOJIOMITIB.
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Puc. 2. CymyTHUKOBI 3HIMKH [iTSHOK PO3-
TanryBaHHs 6asaibroBux BysikaHis y Kapma-
Tax: a — To4yka 2, mpodisb 3; 6 — Toura 11,
npodinb 5; 6 — AlISHKA Ha IIBAECHHMII CXij
Bijt M. Y:KTOpOJI

CkaHyBaHHSIM PO3pi3y 3 MOBEPXHI
3 kpokamu 10 cM, 1 cM i 5 cM curHaan
Bi/l BOJIHIO 3 JIOJIOMITiB 3aikcoBaHi B
inTepBasi 49—139 m.

Jinamuxa 2. CynyTHUKOBUN 3HIMOK
JingHKr o6cTeskenHst B Touni 11 mpo-
dimo 5 HaBegeHo Ha puc. 2, 6, KOop-
nuHatu Mapkepa — 48°18'03.05",
25°54'37.11".

3 TOBEpPXHI TYT 3apeecTpoBaHi
CUTHATU BiJi BOAHIO 1 MarMaTUIHUX
nopia 6-i (6asansrin) rpymnu. Kopiub
6a3aJBTOBOTO BYJIKAHA BH3HAYEHO Ha
rimbuHi 723 kM. ITig yac ckaHyBaHHS
po3pi3y 3 kpokoMm 10 cM BiATYKH Bix
6asasbriB modaiu (hikCyBaTHCS 3 TJIU- 6 8
ounn 10 M.

[Tix yac ckanyBaHHS pO3pi3y 3 MOBEPXHI, KPOK 1 M, BIIrYKHY BiJl BOJIHIO TTouain (pikcyBaTucs
3 raimGuHK 50 M 1 TpoCTesKeHi aji CKaHyBaHHSIM 3 PISHUMM KPOKaMU TLIBKH 10 IIuOuHI 976 KM.

Ha nosepxni 0 M 3 BepXHbO1 YaCTUHU PO3Pi3y OTPUMaHI CUTHAJIU Bifl BOAHIO, IO CBITYNTH
PO HOTOo Mirpaitiio B atMmochepy.

ITix yac ckanyBaHHS PO3pPi3y 3 MOBEPXHi 3 PI3HUMMU KPOKAMM CUTHAQJIM Ha 4acTOTaX BOJIMU
rinbuHHOI (ikcyBamucs 3 10 M 10 68 kM.

Jinanuxa 3. 1lle ogna pissiHka po3rainoBaHa B pailoHi Touku 7 3 Koopaunatamu 48°39'08.60”,
23°53'59.93"” na npodisi 4. 3 moBepxHi B 1OTO MeKax OTpUMaHi curuaiau Bix dhocdopy, BoAHIO,
BOJIM TJIMOMHHOI 1 MarMaTuIHuX mopix 6-1 (6aszanbru) rpynu. Kopinb 6a3ajibroBOTO ByJIKaHa
BcTaHOBJeHUN Ha ranbuHi 217 kM. B inrepsam 218—723 kM oTpuMaHi BiATYKHU Biji MarMaTu4-
HUX Topif (ByJsikan) 7-1 tpyrnu. Ha mosepx#i 218 KM 3 HIDKHBOI YaCTWUHH PO3Pi3y OTPUMaHi CUT-
HaJIU BiJl TOHCACHJIITY 1 CTUTIIOBITY.

CrkanyBanHsM po3pidy 3 200 M, kpok 10 cM, curnanm Big 6a3ajbTiB, BOAHIO i BOAM rInOWH-
HOI oTpuMaHi 3 ranbus 215 M, 215 m i 233 M BigmoBiAHO.

Ha mosepxni 0 M 3 BepxHBOi YacTHHU PO3Pi3y 3adiKcoBaHi BiATYKHN Bifl BOIHIO, IO BKa3ye HA
iioro mirpaitiio B armocdepy.

inanxa e pationi c. Beauxi Jlasu. T1ix yac 06pobku yacturm dororpadii AiITHKE, 300paskeHO]
Ha puc. 2, 6, 3 moBepxHi 3adikcoBani Biaryku Bix dochopy (6ig0r0), BOAHIO, BOAN TIMOUHHOI i
BOJI MEPTBOI.

3apeecTpoBaHi BiAATYKU BiJl 0cafioBUX 1opia 9-1 rpynu (Mepresii) i MarmMaTuaHux nopiza 6-1
rpymu (6asassri). Huskrs kpoMka 6a3a/ibTiB BCTaHOBJIEHA Ha rinOuHi 98 KM.
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a 6

Puc. 3. Micue nocaaku Kutaiicbkoro micstanoro amapara Chang'e 5: a — 3uimMok 3 Momysst mocamaku [11];
6 — 3uimoK i3 cynyrHuka NASA's LRO [12]

B inTepsBasni 98—723 kM oTpuMaHi BiAAryKu Bijl ocajioBuX (KpemeHuctux ) mopix 10-i rpymu.

CkaHyBaHHSIM PO3pi3y 3 MoBepxHi, Kpok 50 cM, BiATYKHU Bix MepreiB 3adikcoBaHi 3 iHTep-
Bay 220—555 m. Ilig yac ckanyBanHs 3 555 M, KPOK 5 ¢M, Biaryku Big 6asanbris mouain (ik-
cyBatucs 3 557 M.

Ha moBepxHi 555 M BiZITYKW BiJl BOAHIO OTPUMaHi 3 BEPXHBOI 1 HUKHBOI YaCTUH PO3Pi3y.
Y npotieci ckanyBanHs 3 535 M, Kpok —10 c¢m (Bropy), cUurnaJiv Biji BOJAHIO OTpUMaHi 3 iHTepBa-
aiB 540—528 m i 516 (490 — inTencuBnuii) — 462 m.

[Tix yac ckanyBaHHsT po3pisy 3 555 M, Kpok 10 ¢M, BiATYKM BiJ BOAHIO 3 Ga3aJIbTiB TTOYAIN
dbikcyBarucs 3 575 M, a Bigg Boau — 3 590 M.

Ha nosepxni 0 M curnasiu Biz BogiHIO 1 hochopy 3 BEpXHBOI YACTUHU PO3Pi3y HE OTPUMaHI,
110 CBIZIUMTH PO BiZICYTHICTB iX Mirpaitiii B atMmocdepy.

Ha moBepxni 68 kM 3adikcoBaHi BiATyKHu BiJ Boau rinOUHHOIL, a HA moBepxHi 71 KM — Bix
MepTBOI.

Ha rimmbuni 220 M 3 BepXHBOI YaCTHHU PO3Pi3y OTPUMaHi CUTHAJN Bijl BaIHSKIB, BEPXHS
KPOMKa SIKMX BU3HAYeHa CKaHYBAHHSIM PO3Pi3y 3 KPOKOM 5 CM Ha TJIHOUHi 7 M.

JlokanpHa mingaka Ha Micsaui. Ha puc. 3, a naBesieno 3HiMOK JIOKa/IbHOI ijisiHKA Micsii,
oTpUMaHUIl 3 KuTalichkoro Micstutnoro anapata Chang’e 5 y micii fioro nocaaku 1 rpyaas 2020 p.
[11]. ¥V mporieci yacToTHO-pe30HaHCHOI 0OPOOKHM IHOTO 3HIMKA 3 MOBEPXHI 3apEECTPOBAHI CHT-
HaJIV Bi/l BOIHIO i MarMaTUYHUX TOPiz 6-1 rpymu (6azansrn). Kopiab 6a3aabToBOTO ByJIKAHA BU3-
HauyeHo Ha rInOuHi 84 KM.

3 HasgBHMX Yy 6asi JaHMX MarMaTU4HuX 1opix 6-1 rpynu (rabpo i 6asanbru) BiaAryku sadik-
COBaHi BiJl TPHOX 3Pa3KiB MOJEPUTIB 1 3pa3ka Jeikooseputy. Bif ycix nux 3paskiB BiJITYKU 3
BEPXHDBOI YaCTHHU Po3pisy (ikcyBasmcs Ha moBepxHsx (rimburax) 10 m, 1 M, 70 cm, 60 cM, 55 cm
(cmabkoi inTencuBrocTi). Ha moBepxHi 50 ¢M BiATYKHM Bijl 3pasKiB [OJEPUTIB i 3pa3Ka JIEHKOI0-
JIEPUTY 3 BEPXHBOI YACTUHM PO3Pi3y OYJIN BiJICYTHI.
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Ha rommbuni 55 ¢M 3 BepXHBOT YaCTHHU PO3Pi3y 3ahiKCOBaHI CUTHAIN BiJl 0CAIOBUX TOPIij
7-1 rpynu (BarHsaKN ); 3 HIPKHBOI YaCTUHU PO3Pi3y BIATYKU BiJl IUX MOPIJ He OTPUMaHi.

Ha nosepxni 0 M 3 BepXHBOI YaCTUHM PO3Pi3y 3ahiKCOBaHI BI/ITYKHU BiJl BOJHIO, IO CBITYNTH
PO MOTO MIrpaififo B MpocTip Ha moBepxHero Micsiis.

Ha puc. 3, 6 nHaBeseHo 3HIMOK MiCI[sT TOCAJIKM KUTAHCHKOTO anmapara i3 cymytnnka NASA's
LRO [12]. Y upoueci yacToTHO-pe3oHaHCHOI 06poOKM (hparMeHTa I[bOr0 3HIMKA B IIPSAMOKYTHO-
MY KOHTYPI B IIeHTPi 3aiKcoBaHi CUTHAIN BiJ 0CafoBUX HOPiJ 7-1 rpynu (BamHsakn) i 6a3asibTis.
[ToTyskHiCTh Iapy BalHsKIB olfiHeHa B 55 cM. Kopinb 6a3a/16TOBOTO ByJIKaHa BCTAaHOBJIEHUI Ha
rinbuHi 84 kM.

Biarykm ma yactorax BogHio dikcyBamucs 1o 84 k. [linTBepmxeno dhakT mirpaiiii BoAHIO B
MPOCTip HAJl ToBepxHeto Micdrid.

ITix yac yacToTHO-pe30HAHCHOT 00POOKK YacTUHU (hoTorpadil B MPAMOKYTHOMY KOHTYPI 3J1i-
Ba BCTAHOBJIEHO HAsIBHICTH ByJIKaHA OCAJ0BUX TOPIj 7-1 rpynu (BalHsAKK) 3 KOpeHeM Ha TJInOnHi
84 kM.

Jlo1iIbHO 3a3HAYNUTH TAKOK, 110 B TIpolieci 06poOku yacTrHu ororpadii Karcyiu 3 mopoja-
mu 3 Micang (nocrassieni Ha 3emuto 17 rpyanas 2020 p.) 3apeecTpoBaHi CUTHAJIN BiJl 3pa3KiB
noseputiB 3 Homepamu 102 (intencusuwmii), 103 1 104. Biaryku Big 3paska seiikogoseputy (105)
He 3aikcoBamHi.

Kpyru Ha nosasix B Auriii. [IpuauHi HosiBU KPYTiB Ha MOJISX IIKaBJISATH GaraThOX OCJITHUKIB.
Y 3B’3Ky 3 IIUM J0MJIBHOIO Oysia 06pobka (hOTO3HIMKIB TakuX KpyriB (puc. 4), BUABJIECHUX Ha
nossix B Auroii B 2019 p. [13], 3 MeTOI0 OTprMaHHS ySIBJIEHD TIPO TIHOMHHY Oy/I0BY JIOKAJIBHUX
30H IX po3TanryBaHHs. Pe3yabraTl JOCTIIKEHD BUSBUIUCS I€TI0 HECTIOMi BAHUMM.

Tak, 3 TIOBepXHi B MeKaxX ycix 00CTesKeHUX KPyTiB (AUB. puc. 4) 3adikcoBaHi CUTHAIM Bijl
6a3aJIbTiB 1 BOAHIO.

Dikcariero BiATyKiB Ha pizaux randwnax (470, 70, 97, 94, 95) KopeHi Bcix ByskaHiB 6a3aiib-
TOBUX TIOPiJil BCTaHOBJIeH] B inTepBaji rbun 10 99 kM. Bepxus kpomka 6a3aibriB y BCiX BYJI-
KaHax po3TallioBaHa B iHTepBaJIi rnOuH 5—6 M.

CkaHyBaHHSIM PO3pi3y 3 TMOBEPXHi, KPOK 5 MM, CHTHAJIM Ha YacTOTaxX 0a3ajbTiB IOYaIn
dikcyBarucs 3 5,95 M.

Ha moBepxHi 5,56 M 3 BepXHDBOI YaCTUHU PO3Pi3y cUTHAIN 0a3aibTiB He (bikcyBammcs (17
BCiX KpYTiB), a Ha TOBepxHi 5,60 M — 3apeecTpoBaHi (TaKOXK /ISt BCiX KPYTiB).

Ha noBepxni 0 M 3 BepXHbOI YaCTUHU PO3PI3y AJSA BCIX KPYTiB 3adikcoBaHi BIATYKN Bif
BOJIHIO 1 (pocdopy, MO CBIAUNTH PO MITpaIliio 1MUX eJeMeHTIB B aTMocdhepy Ha JISHKAX PO3Ta-
LIyBAaHHS KPYTIB.

DOTO3HIMKH JIIITHOK PO3TAIIyBaHHS [IEPIIOTO i OCTAHHOIO KPYTiB, 300pakeHuX Ha puc. 4,
JI0IATKOBO 0OPO0JIeH] 3 BUKOPUCTAaHHIM Mporeaypu (ikcailii BiAryKiB Ha 4acToTaX Pi3HUX Xi-
MIYHUX €JIeMEHTIB.

YV Mmexax tmepuioro kpyra (BusiBjieHoro 24 ceprus 2019 p.) BusHaueHO HasiBHICTH abo
BiZICyTHICTh (HEMA€) CUTHAJIB BiJl TAKUX XiIMIYHUX €JI€MEHTIB: 3aJ1i30, KOOAJBT, JTid, GepuIriii
(inTeHcUBHMIT ), CKaH i, XpoM (HeMmae), BaHaAill (Hemae), repMaHiii (HeMmae), ceJieH, iTpiii, Hio0iii,
MoJtibieH (HeMae), TexHelliil, pyTeHiii, poiii, mamaaiil (Hemae), iHIi# (HeMae€), cypMa, JaHTaH
(Hemae), 1iepiit (Hemae), mpas3eo UM, TPOMeTiil (Hemae), Heoaum, Tesryp (HeMae), Tepbiit (Hemae),
raZloJIiHii, AUCIIPO3il, ToabMiii, TyJIill, epbii, iTepbiii, moTemniii, TadHiii, peHiil (HeMae), ocMiil
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Stanton St. Bernard, Wilts Etchilhampton, Wilts Preston Candover, Hants
24th August 2019 20th August 2019 11th August 2019
Tufton, Hants Clear Wood, Wilts Barton Stacey, Hants
4th August 2019 28th July 2019 28th July 2019
Pepperbox Hill, Wilts Westbury White Horse, Fulley Wood, Hants
23rd July 2019 Wilts 20th July 2019 16th July 2019
Farley Mount, Hants Yarnbury Castle, Wilts Danebury Ring, Hants
8th July 2019 3rd July 2019 1st July 2019
Bishops Sutton, Hants Netherne-on-the-Hill, Owslebury, Hants
29th June 2019 Surrey 21st June 2019 11th June 2019

Puc. 4. ®orosuiMku KpyTiB Ha 110Jis1X B ATl [13]
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("emae), ipuiiii (Hemae), 30JI0TO, PTYTh, TOJOHIN (HeMae), pajiil (Hemae), akTuHiIi (HeMae), Topiii
(HeMmae), ypaH, TPOTaKTUHIH, HENTYHIi (HeMae).

Ha gisguii posranryBanHs ocTaHHBOTO KpyTa (3a 2 junuga 2019 p.) nepeBipeHo HagBHICTh
BIZITYKiB Bijl TaKOro HAbOPY eJleMeHTIB: 3a/1i30, KOOAJIBT, JIiTiil, Gepuiiil (Hemae), CKaHIiil, XpoMm,
BaHa/il, repMaHiil (Hemae), cesien (HeMae), iTpiit, Hio6il (Hemae), MoJtibaeH (HeMae), TeXHeIi i
(iHTeHCUBHUIT), PyTeHil, poxiil (Hemae), nananiii (Hemae), iHzail (Hemae), cypma, JaHTaH (He-
Mag), 1epiii (Hemae), Ipaseo M, pomeriii (Hemae), HeoguM (Hemae), Tenyp (Hemae), TepOiii,
rajloJIiHii, AMCIIPO3ii, rOIbMIl, TyJIil, epOiit, itepbiii, roTertiii, radHiil (Hemae), peHiii (HeMmae),
ocMiit (Hemae), ipu/iiii, 30J10TO, PTYTh, MOJIOHIHN, pajliid, akKTUHIN, TOPiil (HeMaE), ypaH, MPOTaKTH-
Hill (HemMaE€), HenTyHil (HeMae).

YacroTHo-pe3oHaHcHa 00poOKa GOTO3HIMKIB IiISHOK PO3MIIEHHS IHIIUX KPYTiB 3 METOIO
(ikcartii BiAryKiB Biji XIMIYHUX €JIEMEHTIB He TPOBO/IUIIACS.

OcHoBHi pe3yabratu. Pe3ynbraTi ekcriepUMeHTAIbHUX JOCTi/PKeHb Ha MallaHIYnKaxX BU-
H0OYTKY i OypiHHS CBEPAJIOBUH Ha BOJEHb, a TAKOK Ha ALISHKAX BUIUMOI BOJHEBOI jerasallil B
pi3HUX perioHax /aloTh Ii/ICTaBy KOHCTATyBaTH TaKe.

1. Ha ruromax i aijissHKaX posTairyBaHHs 0a3aJbToBUX ByJIKaHiB (Ha Micsili B ToMmy dncii) 3
KOPEHSIMH Ha PI3HUX TJIMOMHAX MPAKTUYHO 3aBK/IM PEECTPYIOTHCSI CUTHAJIN HA YaCTOTaX BOIHIO
3 TIOBEPXHIi.

2. Biaryku Big BomHIO (DiKCYIOTHCS MMi/1 Yac CKaHyBaHHS PO3Pi3y MPAKTUYHO Bijl BEPXHIiX
KPOMOK 6a3aJIbTOBMX BYJIKaHIB /10 iX KopeHiB. Ha Iiiil mijicraBi MOKHA MPUITYCTUTH, 1110 Oa3ajib-
TOBI BYJIKAHU € CBOTO POJIY KaHAJAMU, 10 SKUX 3/IINCHIOETHCST aKTUBHA MITPaIlisl BOJHIO Y BEPXHI
TOPU30HTH PO3Pi3y i f1aji B arMocdepy.

3.V gesgkux tunax 6as3ajbTOBMX ByJKaHiB Ha rinOuHi 68 KM BigOyBa€ThCs CHMHTE3 BOIM
ranbuHHOI (;K1BOI). 36arayeHa BOJAHEM BOJIA € MO0 i MOKe OYTH BUKOPUCTAHA JIJIsI 03710~
poBYMX Iijtel. JIOMiIBHO Iite pa3 HAroJOCUTH, IO BCi 00CTEKeH] 30HM 1 Perionr 3 HalbIIBIITO0
KIJIBKICTIO IOBrOKUTENIB Ha 3eMJIi po3TanioBaHi B Meskax (KOHTYpax) 6asajbroBUX BYJIKAHIB, B
SKUX CHHTE30BaHa Ha rMOuHi 68 KM Boja MIrpye /1o TIOBEPXHi i BAKOPUCTOBYETHCS JIJISI BOIO-
IIOCTa4YaHHsI 1 TUTHUX IiJIeH.

4. Tlokmaan BOAHIO MOKYTH OyTH chopMoBaHi 6a3aIbTOBUMHU ByJIKaHAMU B HASIBHUX TTOPYY 3
GazajbraMK KOJEKTOPAX, IePEeKPUTUX MOKpUlIKamu. JliisgHka BugoOyTKy BoAHIO B MaJi posra-
IIOBaHa M03a KOHTYPOM Ga3aJsTOBOTO BYJIKAHA; BIATYKM Bijl BOAHIO 3adikcoBaHi Ha Mall[aHINKYy
po3TallyBaHHs CBep/JIOBUHU 3 MepreqiB. Ha ocTposi noBroxutesniB [kapis, a Takoxk Ha JTOKaJIb-
HUX JiITHKaX oOcTekeHHs B KapnaTax curHaam Bijg BOJHIO OTPUMaHI 3 JOJOMITIB Ta MEPreJIiB.

5. CdopmoBani opyd 3 6a3aIbTOBIMHU BYJIKAHAMU TTOKJIJIA BOAHIO B KOJIEKTOPAX Pi3HOTO TH-
Iy MOKYTh OyTH OIIepaTUBHO BUSBJIEHI 1 JIOKATi30BaHi Iijl Yac MJIONMHHUX HOIIYKOBUX POOIT 3
BUKOPHUCTAHHSIM METOJIIB 4aCTOTHO-PE30HAHCHOI 0OPOOKH CYITyTHUKOBUX 3HIMKIB i POTO3HIMKIB.

6. 3acayroBye Ha yBary 1po0JieMa BUBYEHHST KOJIEKTOPIB Y KpUCTATiYHUX mopoaax (y Gasaib-
Tax y Tomy yuci). [IpsMoronrykoBa TEXHOIOTiS MOJKe TaKOK OYTH BUKOPHUCTAHA JIJIST IIAX TILIET.

7. OctanHIM YacoM 3'gBUJINCS TIOBIIOMJIEHHSI TIPO HaMipW JeSKUX MPOBIIHUX Ha(TOBUX
KOMIIaHiil CBITY 3aiiHATHCSA BUPOOHMIITBOM “3€JIEHOT0” BOAHIO 3 BUKOPUCTAHHSIM BiZIHOBJIIOBAHUX
mokepen ereprii [14, 15]. Ha panwuii yac TexHOIOTIT BUPOOHUIITBA BOIHIO 3 BOJAM PO3POOJIEHI Ta
arpoboBari. 3aTUIIAETHCS TIIBKU BKIAJATH KOIITH B CIIOPY/IKEHHST TEXHOJIOTIYHUX KOMILJIEKCIB
10 10T0 BUPOOHUITBY B Ge3nocepeitiil 0M3bKOCTI Bijl 00'€KTIB Oro criokuBaHHs. | y BULIAAKY
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i3 3aTPUMKOIO PO3POOKH eheKTUBHUX TEXHOJIOTIH TONIYKIiB i TPAHCHOPTYBAaHHS BOIHIO MOXKe
CKJIACTUCS CUTYAaIlis, 1[0 TeOJIOTIYHA Tayly3b CBITOBOI €EKOHOMIKH MTPOTPA€ TOHKY 3a (hiHAaHCYBaHHS
MPOEKTIB MIO[0 MACIITaGHOTO 3aCTOCYBAHHS €KOJIOTTYHO YMCTOTO TTaIMBa MallOy THHOIO — BOJHIO.

BucuoBku. HaseieHi B 1IOBiloMJIeHHI MaTepiasii, a Takok oy rikoBaHi B [6—8] pesysbraTu
eKCIIepUMEeHTATbHUX JIOCTIKEeHb y PI3HUX perioHax CBi4aTh PO AOIIJIbHICTb 3aCTOCYBaHHS
MPSIMOTIOITYKOBMX METO/[iB YaCTOTHO-PE30HAHCHOT 0OPOOKH 1 IEKOyBaHHSI CYITy THUKOBUX 3HIM-
KiB i (DOTO3HIMKIB /171 BUSIBJIEHHS 1 JIOKaJIi3allii 30H CKYITUYeHHST BOJIHIO B palioHaX po3TanryBaH-
Hs1 6a3a/bTOBMX BYJIKAHIB, a TAKOXK Ha JiISHKAX BOJHEBOI jerasailii. 3acToCyBaHHS CyIlepoIle-
PaTUBHOI i MaJI03aTPATHOI TPAMOIIONIYKOBOI TEXHOJIOT1 1aCTh MOKJIUBICTH ICTOTHO ITPUCKOPUTU
reoJIOTOPO3BIlyBIBHUI TIPOIlEC HAa BOJIEHD, a TAKOK 3HU3UTH (DiHAHCOBI BUTPATU HA WOTO TPO-
BEJ/ICHHSI.
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THE RESULTS OF DIRECT-PROSPECTING GEOPHYSICAL
METHODS USED FOR THE DETECTION AND LOCALIZATION
OF ZONES OF HYDROGEN ACCUMULATION AND MIGRATION
IN THE EARTH AND THE MOON CROSS-SECTIONS

The results of experimental studies at the hydrogen production site, hydrogen degassing sites in various re-
gions, as well as on the Moon are presented. Experiments using the direct-prospecting technology of frequen-
cy-resonance processing and interpretation of satellite images and photographs are carried out in order to study
the features of the deep structure in the areas of hydrogen degassing. The results of instrumental measure-
ments indicate that, in the areas of the basalt volcanoes location with roots at different depths, signals at hydro-
gen frequencies are almost always recorded. When scanning the cross-section, responses from hydrogen are
recorded practically from the upper edges of basalt volcanoes to their roots. Therefore, it can be assumed that
basaltic volcanoes are a kind of channels through which hydrogen migrates to the upper horizons of the cross-
section and further into the atmosphere. Deep (living) water is synthesized within many basalt volcanoes at a
depth of 68 km. Hydrogen-rich water is healing and can be used for wellness purposes. All previously surveyed
longevity zones on the Earth are located within basalt volcanoes, in which water synthesized at a depth of 68 km
migrates to the surface and is used for the water supply. Hydrogen deposits can be formed by basaltic volcanoes
in adjacent sealed reservoirs. The Mali hydrogen production site is located outside the contour of the basalt
volcano; hydrogen responses were recorded from marl at the well site. At local sites in the Carpathians, signals
from hydrogen are obtained from dolomites and marls. Hydrogen deposits formed near basalt volcanoes in dif-
ferent types of reservoirs can be discovered and localized during areal exploration using the methods of frequen-
cy-resonance processing of satellite images and photographs. Direct-prospecting technology can also be used
to study reservoirs in crystalline rocks (including basalts). The materials of the article, as well as the previously
published results of experimental work in various regions, indicate the advisability of using direct-prospecting
methods of frequency—resonance processing of satellite images and photographs to detect zones of hydrogen ac-
cumulation in areas, where basalt volcanoes are located, as well as in areas of hydrogen degassing. The use of
the mobile low-cost technology will significantly speed up the exploration process for hydrogen, as well as reduce
the financial costs for its implementation.

Keywords: hydrogen, basalts, dolomites, marls, living water, abiogenic genesis, volcano, direct searches, deep struc-
ture, oil, gas, amber, chemical elements, remote sensing data processing.
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