A3BecTist TOMCKOrO NOMUTEXHUYECKOrO yHuBepeuTeTa. VkxuHupuHr reopecypcos. 2020. T. 331. Ne 12. 158-172
Aptamonosa C.t0. u gp. MarH1THble aHOManum Ha nroLLaake 06beKTa MUPHOTO MOA3EMHOMO SAEPHOTO B3pbiBa «KpucTanny (3anagHas AkyTus)

Y[IK 550.389+504.06

MATHATHbIE AHOMAIUU HA NMNOLLAOKE OB BEKTA MMPHOIO NOA3EMHOIO
AOEPHOIO B3PbIBA «KPUCTANNI» (SAMAOHAA AKYTUA)

AptamoHoBa CeeTnaHa OpbeBHal, KoxeBHukoB Hukonaii Onerosumuz,
artam@igm.nsc.ru KozhevnikovNO@ipgg.shras.ru
LeuH Anekcangp HukonaeBnyz34, HoBukoBa MonuHa HukonaeBHad,
SheinAN@ipgg.sbras.ru polinagfz@gmail.com

Motanos Bnagumup Bnagumuposuy?4, YwHuukuin Bnagncnas EropoBuyé,
PotapovWV@ipgg.sbras.ru ushnitski@mail.ru

1 WHeTuTyT reonorum n MuHepanorim um. B.C. Cobonesa CO PAH,
Poccust, 630090, r. HoBocubupck, np. Akagemuka Kontora, 3.

2 AHCTUTYT HedhTerasooi reonoruu u reoduanku um. A.A. Tpodpumyka CO PAH,
Poccus, 630090, r. HoBocnbupck, np. Akapemuka KonTiora, 3.

3 HayuHbll LLEHTP M3yyeHnst ApKTUKY,
Poccus, 629008, r. Canexapg, yn. Pecnybnvku, 20.

4 3abailkanbCKuii rocy1apCTBEHHObIN YHUBEPCUTET,
Poceust, 672039, Poceus, r. Ynta, yn. AnekcaHapo-3asoackas, 30.

5 [opHbIi uHCTMTYT YpO PAH,
Poccus, 614007, r. Mepmb, Cubumpckas, 78a.

6 MuHUCTEPCTBO SKOMOTUK, MPMPOLONONL30BaHMS U NecHoro xo3aiicTea PC (F),
Poccws, 677000, AkyTck, yn. OaepxuHckoro, 3/1.

AxkmyanbHocmb uccnedogaHus 06ycrogneHa HeobxoduMocmbio OLUEHKU mekywiell paduayuoHHOU U 2e03Komoauyeckoll obcmaHosKU U
NPO2HO3UPOBAHUS BO3MOXHbIX CUEHapUes pa3gumusi Ha 0bbekmax MUPHbIX N003eMHbIX SOEPHbIX 83PbIB08, 8 Nepsyto 04epedb, pacno-
JIOXKEHHbIX 86/1U3U HAaceNeHHbIX NyHKMO8. [lemanusayusi CmpoeHusi 2e0mexHO2eHHOU cucmeMbl «UeHmp No03emMHo20 S0epHO20 83DbI-
8a — emewjarowasl 2eonoeudeckas cpeda — nosepxHocms 3emnu» npedycmMampusaem npogedeHue MagHUMHbIX uccnedosaHull, Komo-
pble N0380NISIOM 0MOENUMb 2603/1EKMPUYECKUE aHOMasUU, 8bI38aHHbIE N02PEBEHHBIMU Xene3HbIMU 0bbekmamu, om ocmarbHbIX,
umerowux opyeyro npupody.

Lenb: obHapyxeHue u nokanusayusi noepebeHHbIX xenesHbIx 06bekmos Ha 06bekme MUPHO20 Nod3emMHO20 0epH020 83pbisa «Kpu-
cmanm» no pe3ynbmamam Ha3eMHOU MagHUMHOU CbeMKU.

0O6bekmom uccredosaHus 8bibpaHa ninowadka 60egoli Ck8axuHbI MUPHO20 N0A3eMHO20 0epH020 83pbisa «Kpucmarsy», npousgedeH-
HO20 2 okmsbps 1974 e. Ha enybuHe 98 M 8 Mep3rbix nopodax & 6,7 km om 2. YoauHs il (3anadHas Skymus). MowHocms 83pbisa cocma-
suna 1,7 km 8 mpomunosom skguganeHme. B 1992 e. ycmbe 60e8oli ckeaxuHb! 6b110 3acbinaHo 06510MOYHbIM Mamepuasom, 8 2007 2.
nposedeHa dononHumensHas docbinka. [Juamemp Hacsinu (unu capkoghaza) — okono 260 m, gricoma — 00 20 M.

Memodbi: HaseMHasi MagHUMHas Cbemka NPOMoHHbIM MagHumomempom MMPOS-1 ¢ yacmomoli omc4ema 3 ¢, ¢ 2e0npussi3koli moyek
¢ nomowbto GPS npuémHuka. Bapuayuu magHUMHO20 Nonisi peaucmpuposanuch k8aHmogbiM MagHumomempom GSM-19 ¢ yacmomoli
10 ¢ 8 recHom yyacmke okonno nnowadku obbekma «Kpucman». [pu aHanu3e 0aHHbIX UCNOb308aHbI NPO2paMMHbIe KOMNIIEKChI cma-
MUCMUYECK020 U CNeKMpanbHO-KOPPensayuoHHo2o aHanusa 2eoldaHHbix «KOCKAL 3D» (asmopbi A.A. Hukumun, A.B. lMempos,
A.C. AnekcawuH) u yucneHHo2o modenuposanusi PRIZMA (asmop A.C. [onearns).

Pesynbmambi. Ha ocHoge 6a3bl daHHbIX U3 5323-X moyek U3MepeHusi MagHUMHOo20 nonsi Ha niowadke 60e80l CK8aXUHbI MUPHO20
nodsemHozo s0epHo20 83pbisa «Kpucmanm» pasmepom 430x330 M nocmpoeHa kapma aHoMasnbHo20 MagHUMHo20 nonsi ATa. BbisieneHb!
MagHUMHble aHoManuu pasHol UHMEHCUBHOCMU U pa3Mepos, UCMOYHUKOM KOMOPbIX S6MISAmes no2pebeHHbIe XenesHble 06beKkmel.
Haubonee wupokyr u UHmeHcugHyr aHomanuto duamempom 8 46 m u amnumydoil do 8000 HTn, pachonoxeHHyto Had ycmbem 60esoli
CK8aXUHbI, nymem nocrnedogamesnibHol aHepeemuyeckol ¢hunbmpayuu ydanocs pas3foxums Ha cocmaensiowue U COOMHeCMU UxX C
(hpaemeHmamu KOHCmpyKyuu 60esoli ckeaxuHbl. PacyemHbie MoOenU MagHUMHbIX aHoMasnull, hopMupyeMbIx epmuKasbHbiM U cybeo-
PU3OHMarbHbIM (hpaemeHmamu 06cadHOU KOMOHHbI 60e8oll CK8aXUHbI, OKa3anuch 6IIU3KU K U3MEPEHHbIM OaHHbIM, meM caMbiM Nnod-
meepxdeH addumugHbIl Xapakmep MaeHUmHol aHomasnuu Had ycmbem 60egol ckgaxuHbl. OcmarbHble MagHUMHbIe aHomManuu npeod-
NonoXumesnbHO 06ycnogneHbl (hpaemeRmamu 0bcadHbix mpyb uccriedosamenbCkux byposbix CK8aXUH, Cyuwiecmeosaguiux 00 83pbiga
Ha nnowadke, U mexHUYecKux mpyb, Ucnob308aHHbIX NPU cMPoUMescmee 60e8oli CK8aXUHbI, Xa0MUYHO NEPEMEUIEHHbIX NPU 83Pbige.

Knioueenie cnoea:
HazemHasi MaeHUMHasi cbemka, 2e03Ko102udecKue uccredosaHus, MUpHbIL N0A3eMHb Il SOepHb Il 83pbI8, SIKymus.

X03s1iicTBa» OBUIO MpoBeieHO 124 MUPHBIX MOJ3EMHBIX
smepHbIx B3pbiBa (ITSIB) obuieii MomrocThio 1783,7 kT B
TpoTII0BOM dKkBHBaIEHTE [1]. [Tog00HbIE SKCTIEPUMEHTHI
nposoauiuch B CIIA, @pannmu u ipyrux crpaHax.

BBeneHue

C 1965 mo 1988 rT. B paMKax rocyIapcTBEHHOH Mpo-
rpammel CCCP Ne 7 «flnepHble B3pBIBBI AT HAPOJHOTO
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B Poccun 00bekts! [IAB cramu goctynus! s Hayd-
HOW OOLIECTBEHHOCTH TMOCJIE WX PACCEKPEUMBAHUS B
1990-pie rT. B npyrux ctpanax, cyjs Mo pocty myoiuka-
[IMOHHOM aKTUBHOCTH, UX IIMPOKOE H3yYEHHE HAYaIOCh B
10 ¢ Bpemst. Ha [2] mo kmoueBomy croBy «Underground
nuclear explosion» 3a 1977-2019 rr. HaiineHo Bcero
566 nyommkanuit. Jlo 1991 r. my6auKoBaaoch B cpeHeM
1o Tpu paboThI B TOJ, 3aTeM HAOMIOAACTCS PE3KUH POCT:
B 1991-2012 rr. B cpennem Bbixoauio no 15 pabor B roz,
¢ 2013 r. — yxe mo 27 pabor. Iloutn monoBuHA U3
566 mybnukanuii OCBsIIEHa METOAMKAM PacIO3HABAHHS
SICPHBIX UCTIBITAHMIL K HUM MOXHO OTHECTH 248 pator,
BBIACTICHHBIX W3 BHIOOPKH IO KITIOYEBOMY  CJIOBY
«seismic», u 30 paboT, BBIIETEHHBIX [0 KIIOYEBOMY CIIO-
By «Qas transport», 06 uzoTonax 0naropoAHbBIX ra3oB —
nuaukaropax IIIB B armocdepe (rabmmia). [TpumepHO
YeTBepTh PabOT U3 OCTABIIMXCS CBS3aHA C PA/IAOTCOXUMH-
qeckiM m3ydenneM paifonoB [151B. Taxkum obpasom, 00b-
extol [I1B, Kak reoTeXHOreHHbIE CHCTEMBI, paccMaTpUBa-
torcs B 200-x pabotax. Cpemn HEX 10 KITIOYEBOMY CIIOBY
«TEM date» HaiineHo 1Be CTaThH, MOCBSIIECHHBIE PE3YITb-
TaTaM 30HIMPOBAHHS CTAHOBJCHHEM IONSA B ONMKHEH
3oHe (3CB) B 2008 r. Ha o6bekTax [IB «Kpuctamm» [3] u
«Kpartou-3» [4], Beimossennbix cotpynaukama MM CO
PAH u UHIT CO PAH. Io kmroyeBomMy cioBy «Geomag-
Netic» u3 BEIOOPKH BBIAEICHO YeTHIPE padOThI, MOCBSIIEH-
HbIE OLIEHKE BO3MYIIEHHS FeOMarHUTHOro noJs npu [15B.
[yOnmkanuii Mo HA3eMHOM WM MHOW MArHUTHOM ChEMKE
oonextoB I1IB B kopHeBoii kowtekmuu Web of Science [2]
HE HAHIEHO, U B 9TOH 00NACTH HANIM PabOTHI OKA3aJHCh
MHOHEPHBIMU. DTO TeM Oolee HEOKUIAHHO, TTOTOMY UTO
MarHuTHas CheMKa YCIIELIHO UCTIONB3YeTCs MPH MOUCKaX,
pacro3HaBaHWM M KapTUPOBAHMU TOJ3EMHBIX TEXHOTEH-
HBIX KOMMYHHKaIMii i 00bextoB [5-10].

B Poccun ocHoBHOE BHMMaHME HcCIenoBaTeNel ye-
JIAI0CH pajuanuoHHoMy BosneicTeuio [ISIB Ha moepx-
HOCTHbIE JaHIMA(ThI, PaJUOAKTHBHOMY 3arpsA3HEHUIO

CrRErENE FEFOANTEE SOINAN

mouBs, pactexui, BomoemoB [11-13]. Xots HekoTOphie
uccnenoBareny u3ydand 3hpdexrsr Bosneiictaus [151B na
reojiormueckyro cpeny [14-16], cocrosaue Heap 60b-
muHcTBa [11B ocraercs HemocTaToyHo M3yUeHHBIM WIIN
BOBCE HCH3YUYCHHBIM.

Taonuya. Ananus nyoIUKAYUOHHOU AKMUBHOCU & 00/1a-
cmu usywenus I[IAB ¢ 1977-2019 ze. no oan-
Hoiv [ 2]
Table. Analysis of publication activity of peaceful un-
derground nuclear explosion (PUNE) study in
1977-2019 by [ 2]
g c myOmKarmit
22 TlepBoe BTOpOE (YTOUHSIOLIEE) Qua_”tit}’
2 5; first second (clarifying) of publications
1 - 566
2 seismic 248
3 gas transport 30
4 under- U, Py, ¥'Cs,*H ~33
5 | ground nu- water migration 42
6 clear aquifer 6(3%)
7 | explosion geological 33
8 geophysical 21
9 TEM data 2*
10 geomagnetic 4

* coasmopui. Koocesnuxos H.O., Apmamonosa C.1O.
* coauthors: Kozhevnikov N., Artamonova S.

Wrak, HeOOMbIIOE KOMMYECTBO TMyONUKAIMi MO JIaH-
HOH mpobieMe efiBa U MOKHO OOBSICHHTH HEJOCTATKOM
untepeca k o0bexram [IIB. Bo3moxHo, 10 cux mop cy-
MIECTBYIOT OTPAHUYECHHS I WX LIUPOKOTO H3YUYEHHS.
Takyto cutTyaruio Henb3s MPHU3HATH YHOBJIETBOPUTEIb-
HOH, 0COOEHHO € y4eTOM TOTO, YTO KOMILIEKCHOE Te0-
9KOJIOTHYeCKOe H3yueHne o0bekToB [1SIB Moxer nath
BOKHYI0O MH(POPMAIMIO JUISI PEIICHUS] HE MEHEE BAKHOU
TPOOJIEMbI 3aXOPOHEHHUS PAJHOAKTHBHBIX OTXOJIOB.

Puc. 1. Pacnonoxcenue obvexma «Kpucmann» (orcenmutit kpyoicox) u ocmanvuvix IIAB na meppumopuu Poccuu (kpachvie
Kpyoick). Yenosrvle 0003HaueHUs: pacnpocmpanenus MHo2onemueli mepsnomul. 1 — cniownoe, 2 — npepuigucmoe,
3 — maccusno-ocmposroe, 4 — ocmposHoe u pedkoocmposroe, 5 — perukmosgoe, 6 — mepsnoma na wenvge, 1 — om-
cymcemeue MHO20IemHel Mep3JIombl; WMpUxo8oll uHuell nokazan koumyp Cubupckoi niamgpopmol

Fig. 1.

Sites of the PUNE in Russia (red marks) and the «Crystal» object (yellow mark). Legend of permafrost degree: 1 —

continuous, 2 — sporadic, 3 —massive-insular, 4 —insular and rareinsular, 5 —relict, 6 — shelf, 7 — non-frozen rocks;

black dash-line — the contour of the Sberian platform
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Ha tepputopun Poccun 51 u3 85 I151B b1 mpoBeze-
Hbl B 30HE MHOTOJICTHEH MEp3NOThI, UyBCTBUTEIBHON K
BO3/ICiCTBIIO BHEMHUX (aktopoB (puc. 1). AkryambHo
mydenne 00sexToB 1151B, pacronoxeHHsIX BOMM3M Hace-
JCHHBIX TYHKTOB, B paifOHaX MHTEHCUBHOM TOPHOJ00BI-
BAIOLIEH JESATENHOCTH. [l MPOTHO3MPOBAHUS BO3MOXK-
HBIX CIICHAPWEB pa3BUTHS TCOTCXHOTCHHOH CHCTEMBI
«uentp [ISIB — BMemaromas reonornyeckas cpega — mo-
BEPXHOCTh 3eMIIH» HEOOXOMMO MPOBEICHUE HCCIE/0BA-

HUH ¢ NPUMEHCHUEM KOMIUICKCA JUCTAHIMOHHBIX METOJ0B.

B ycnoBusIX KOHTPAaCTHOM TI'€OINEKTPUUECKOH CpEmbl
KPHOJMTO30HHI [T M3ydeHust 00bektoB [15B addexTiBHO
NPUMEHEHUE METOJ0B JIEKTpopasBeaku. [l pasneneHus
TE0IEKTPUIECKUX aHOMAITNH, BBI3BAHHBIX TIOTPEOCHHBIME
HKENEe3HBIMH OOBEKTAMH, M TEONEKTPUYECKHX aHOMAJUH,
UMEIOLIUX IPYTYIO IPUPOTY, SIEKTPOpa3BeloYHbIe HCclie-
JIOBaHUSI CIIETyeT JAOTOHATh MATHUTHOW CHEMKOIL.

[]envlo HAMMX WCCNENOBAHWH, PE3yJIbTAaThl KOTOPHIX
TPE/CTaBICHBI B HACTOAIIECH CTaThe, OBIO OOHAPYKEHHE
U JIOKanu3alus MOrpeOeHHbIX JKENe3HbIX O0BEKTOB Ha
o0bekte [15IB «Kpucramnm» 1mo pesysibrataM Ha3eMHOU
MarHUTHOH CHEMKH.

WHTeHcHBHOE pa3BUTHE anMa3000bl4M U PAacono-
*KeHHe MOOIM30CTU T. Y IauHblid JeTal0T U3ydeHue Heap,
rae Obut nposeneH [15B «Kpucramn», ocoOeHHO akTy-
QNBHBIM, YTO TIPEHONPEACITINIO €r0 BBHIOOp B KadyecTBe
9TaJIOHHOTO.

Kpatkas xapakrepuctuka o6bekra MAB «Kpuctann»

[IAB «Kpucramm» MOUHOCTBIO 1,7 KT B TPOTHIOBOM
sxBuBaiienTe Obut mpousseneH 02.10.1974 r. Ha rinyOune
98 M B MepaJbIX TOpOjax JICBOro 0OpTa pyubs YIaxaH-
BeichitTax B 6,7 kM 0T I. Yiauusii (3anagHas Skyrus).
910 6611 equncTBeHHbIH B CCCP I1SIB Ha prixnenue u B
9TOM OTHOIICHHH SBIACTCS YHUKATbHBIM. s co3manus
HaBayioB obmiel nmHoi 1800 M, mmpuHo# 110 rpedHio 85
M, BbICOTOM 27-30 M, KaK OCHOBBI [UIsl IJIOTHHBEI XBOCTO-
XpaHHIHIA, TUTAHUPOBANOCH MO JIMHEHHOMY DSy TIOTe-
peK JONMHBI PyYbs YIaxaH-BHICHITTaX TPOBECTH elie
ceMb Takux ke B3pbiBoB. Onnako Hasan IISIB «Kpu-
CTaJI» OKasalcs BBICOTOH He Ooyee 14 M, T. e. Topasyo
HIDKE PACUCTHOMH, YTO MOCIYKIIO OpUIHANBHON MPHUH-
HOH JUISt 0TKa3a OT MPOBEJICHMUS OCTabHBIX B3PHIBOB.

[Ipu crpoutensctBe OoeBoii ckBaxunbl [IIB «Kpu-
CTaJU» B CTBOJ HA TIyOWHY 10 6 M OBUTIO YCTAaHOBIECHO
MIaXTHOE HAMpaBlIeHUe M3 TPpyObl JUIMHON 6 M, auamer-
pom B 142 cM, TommmHOH Mertamta B 12 mm. B Hero
BKJIaJbIBANIaCh 00CagHAsT KOJNOHHA auaMeTpoM 122 cw,
TOJIMHON MeTaina B 12 MM, coctosimas u3 Tpyo, coenu-
HEHHBIX BBICOKOTEMIIEPATYPHOU CBApKOii, Ha TITyOHHY 110
38 M. Cyns mo mapamerpam, TPyObl COOTBETCTBOBAIN
I'OCT 10706-63 CCCP: noronHas macca TpyObl ¢ aua-
metpoM 122 cm cocrasmsiia 357,5 kr/m, ¢ quamerpom 142
cM — Bee 416,7 kr/m. Bonbimoii quameTp 60eBOi CKBaKH-
HBI 1 00CaTHON KOJOHHBI, IO-BUANMOMY, OBLT 00YCIOB-
JIEH pa3MepoM B3pHIBHOTO YCTPOHCTBA.

[Ipu B3pbIBE BepXHASA YacTh 00CATHON KOMOHHBI JNIH-
Hoit 12 M oTopBasach 1 Oblia BEIOPOIIEHA Ha TOBEPXHOCTD
HapaJa. JTOT (parMeHT 00CAJHOW KOJIOHHBI, JICXKAIIH
CyOTOpH30HTANIBHO, OBLT coTOrpadupoBaH BO BpeMs MO-
CCICHNS O0BEKTa MPaBUTENLCTBEHHOH Komuccueil Pec-
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ny6omikn Caxa (Sxytwst) B 1990 r. [17] (puc. 2, a). Ha
3aHEM IUIAHE BHJIHBI OTBANBI Kapbepa KUMOEpPIUTOBOH
TpyOKH «YJauHas», T. €. 00beKTHB (hoToammapara ObLI
HampaBJIeH Ha FOTO-3amajl, CleoBaTeNbHO, (hparMeHT 00-
CaJIHOI1 KOJMIOHHBI, KaK MOXKEM CYIHUTh, ObLT OPHEHTHPOBAH
OpUOJIBUTENBHO 10 LIMPOTE — Ha CEBEpO-3aIlaio-3armaj
(puc. 2, 6). B apxuBHBIX TOKYMEHTAX JJAHHBIE O BBIXOJIC Ha
TIOBEPXHOCTh €MIe KaKOro-IiO0 IPyroro (parMeHTa KOH-
CTPYKIMH OOCBOW CKBAXUHBI, KPOME KaK O JBEHA/II[ATH-
METPOBOM (hparMente 006CaIHOI KONOHHbI, HE TIPUBOJIATCSL.
B 1992 r. HaBa, 00pa30BaHHBIA B3PBIBOM, OBLT 3aChl-
naH o0noMounbiM Matepraiiom; B 2007 r. OblTa IpoBe/eHa
JOTIONHHUTENBHAS JIOCHITKA, B pe3yibTaTe 00pa3oBanach
HachIMb (capkodar) muamerpom 260 M, BeicoToi 10 20 M.
Paiion pacmonoxeH B SIKyTCKOH aaMa30HOCHOW Ipo-
BuHIMK Ha Cubupckoit miargopme (puc. 1). T'eosormye-
ckuif pazpe3 Ha rmyouny 10 2200 M coKeH H3BECTHSKA-
MH, TOJIOMHTAMH U UX TIHHUCTBIMH Pa3HOCTSAMH. Bepx-
Huii cnoit MomHocThio 150200 M HaxoauTCs B MHOTO-
JICTHEMEP3NIOM CcOCTOsIHHH. Hike pacmonmararotcst Tpu
MOM3EMHBIX  BOJIOHOCHBIX ~TOPH30HTA, HACHIMICHHEIC
HAMOPHBIMU ~ BBICOKOMUHEPATH30BAHHBIMU ~ PACCOIAMH.
B 2008 r. ycraHOBIeHO BBITCKaHHE W3-MOJ capkodara
[T51B «KpucTasmi» CoI0HOBATHIX BOJ, COACPIKAIINX XJIO-
PUIBI U TEXHOreHHbie paguoHykmusl [18]. Bmepsbie
TpOBe/icHHbIe 30HAMpoBaHus MetogoM 3Ch  BhIBIIHM
JIOKAJIBHYIO TEOAIEKTPHYECKYI0 aHOMAIMIO TIOJ AIHIICH-
TpoM B3pbIBa, kKoTopas B 2008 1. Obl1a 00BSICHEHA MO/Tb-
€MOM TIO/I3EMHBIX PACCOJIOB MO OCNA0NCHHON B3PHIBOM
sone [3]. Mpu wuntepnperaunn nauusix 3Ch He ObLmn
YYTEHBI OTPEOCHHBIC MOJ] HACHINBIO XKeIE3HbIE 00BEKTHI,
HampuMmep o0caHast KONOHHA 00€BON CKBaXHHBI. B cBS-
31 ¢ 9tM B 2019 1. HaMu MpoBeJicHA HA3eMHAs MaTHHUT-
Has ChEMKA C TEIBI0 OUCKOB U OKOHTYPUBAHMS JKETe3-
HBIX OOBEKTOB, yUeT KOTOPBIX HEOOXOIUM AN TOCTpoe-
HHUSI TEOIEKTPUYECKONH MOJICNIH COBPEMEHHOTO COCTOS-
Hust Heqp, rae B 1974 r. 6bu1 nposeieH [1AB «Kpuctam».

3KcnepumeHTaanaﬂ YacTb: MeTOAMKa NoneBbIX mmepeuuﬁ

[Tnomanxa 6oesoii ckBaxkuubl [SIB «Kpucramm» pas-
MepoM 430%330 M OkpykeHa 3a00pOM W3 BKOIAHHBIX
METaTMYECKHX TPyO BBICOTOM 710 2,5 M, COEMMHEHHBIX
METaJUTMYECKOl MpoBOIOKoi. Ha miomanke Obun pas-
outhr 30 npoduneii mmanoi 380 M (puc. 3) mpuUMepHO ¢
10-MeTpOBBIM OTCTYIIOM OT 3a00pa JUIs MPEI0TBPAIICHIS
TIOMEX OT Hero. PaccrosHue Mexmy IpodmIsMI COCTaB-
asano 10 m. Vi3mepenust MOmyns TOJNHOTO BEKTOpa Treo-
MAarHUTHOTO TOJISL BBIIOJIHEHB! C TIOMOIIBIO IPOTOHHOTO
marautoMerpa MMPOS-1, ocHoBanHOro Ha 3(derte
Ogepxaysepa (mpoussoacteo YI'TY-VIIH, Poccust, Exa-
TepuHOypr). MarHuTHas CheMKa OCYIIECTBIISIACH MYTEM
PaBHOMEPHOTO TMEepeMEeIeHUs 110 MPOQUIAM, IPU ITOM
OIIepaTop CIeI0Bal 32 PAOOTHUKOM, 3aAI0NINM HATIPaB-
nenne mo mnpuéMmuuky GPS (Garmin64st). Hurepsan
MEXITy M3MEPEHHSIMU COCTABISUT 3 CEKYH/BI, UTO COOT-
BETCTBOBAIl PACCTOSHUIO TpUMEpHO 2 M. KoopauHaThl
KaxIoi Touku 3amuchiBamuch GPS mpuéMnukoM. Bei-
nojHeHo 5051 M3aMepeHud mpu CyMMapHOW JUTHHE MPO-
¢uneii oxono 11400 wm. Ilposenero 288 KOHTPOIBHBIX
3aMePOB 110 ABYM MpoduisaM. AOCOMIOTHAS MOTPENTHOCTD
mmepenuii marauromerpom MMPOS-1 coctasuna 1 vT 1.
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Puc. 2. a) ppacmenm 06¢cadnoli KONOHHBL ¢ YeMeHmHOU npobKoll Orunol ¢ 12 m, evlbpouiennoiii 63pvisom na obvexkme «Kpu-
cmann» (pomo U J]. Apxunosa, ¢ paouomempom E.C. Cexos, 1990 2.) [17. C. 32]; 6) 6uod ¢ cesepo-6ocmounoii cmo-
ponvl Hacvinu TIAB «Kpucmann» na omeanvl kapvepa kumbepaumogou mpyoxu «Yoaunas» ¢ 2019 e., cmon6-penep,
VCMAHOBIEHHbI HAOD YCmbem 00e60l CK8ANCUHbL, 006edeH NYypnypHbIM wimpuxom, 6) cmoib-penep (obvekmus
Hanpasien Ha cegep), pocm uenogexa 155 cu

Fig. 2. a) cement-filled casing fragment of the emplacement hole of the «Crystal» (12 m long) (depicted by 1.D. Arkhipov,
E.S. Sekov with the radiometer is on the photo, 1990) [17. P. 32]; b) rock heaps of the kimberlite pipe «Udachnayax,
view from the northern-east side of the «Crystal» PUNE mound in 2019, the benchmark of the emplacement hole
contoured by purple dash-line; ¢) benchmark (view to north), human height is 155 cm

Jlst jeTanu3aiii napamMeTpoB BBISBICHHBIX MATHHT-
HBIX aHOMAJIHil IPOBE/ICHBI JIOMIONHUTENBHBIE 3aMEPBI 110
nByM mpodusm (puc. 3, 4): 1) wepes tentp capkodara ¢
MarHMTHOTO ceBepa Ha for miuHON B 220 M ¢ miarom
Mexy 3amepamu 1M; 2) B MONEPEYHOM HAIpPABICHUH
yepe3 3a00p U JBE TPYyOBI, TIPOJNOKEHHBIC Ha TOBEPXHO-
cti 3eMIi BJOJb 3a00pa U TPHUCHIITAHHBIE CBEPXY PhIX-
JIBIM MATEPHATOM JOPOXKHOH HACHIIU TOJIIHHON OKOJIO
1M, ¢ monydeHneM 53 TUCKPETHBIX TaHHBIX.

Macwrab, s

o 100

Puc. 3. Cxema HazeMHOU MACHUMHOU CbeMKU HA NIOWAOKE
obwvexkma IIAB «Kpucmann». Ycnosnvie 0bo3navenus:
1 — mpeku 3amepos; 2 — demanuzayuonnvle npoguiu
Ne 1, 2; 3 — maenumosapuayuonnas cmanyust; 4 — dice-
JesHble 00beKmbl HA NOGEPXHOCMU: @) CMONO-penep
Hao yemwvem 6oesoti ckeadicunvl; b) ose mpyovr noo
Hacvinblo dopoeu 07t NEPedPOCKU CKIOHOBbIX CHOKO,
¢) wuna om xapwvepnoeo epysosuxka BEJIA3; d) 6ouku;
€) aucm;, f) nposonoka; 5—3abop eoxpye niowadku

Fig. 3. Land geomagnetic survey on the site of the PUNE «Crys-
tal». Legend: 1 — measuring tracks;, 2 — clarifying pro-
filesno. 1, 2; 3 —geomagnetic variation sation; 4 —iron
objects on the land surface: @) benchmark; b) two water
run-off tubs under the roadbed; ¢) car-tire of BELAZ
truckful; d) barrels; €) sheet; f) wire; 5) paling of the Ste
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AT, uTn

Puc. 4. Kapma anomanbioeo MazHUmHO20 NOJsL HA WIOWAOKe
IIAB «Kpucmann» (nTh). Kpynneie u unmencushole
MazHumuble  anomanuu  nponymeposanst  (Ne  1-8).
Venosnvie obosnauenus (a—f) ocenesnvix obvexmos na
nogepxnocmu naowjaoxku cm. puc. 3. [Lmpuxoeoul nu-
HUell NOKA3aH KOHMYp HACINHo20 capkopaea (noo-
HOICbe U KPOMKA 6ePXHell NOBEPXHOCIU capKogaza)

Fig. 4. Map of the anomalous geomagnetic field on the site of
the PUNE «Crystal» (nTl). Wide and intensive anoma-
lies numbered (no. 1-8). Legend of surface iron object
(&) see Fig. 3. The PUNE «Crystal» mound con-
toured by dash-line (bottom and upper edge)

Vder BapHalWd MArHUTHOTO IOJS MPOBOIWICS Ha
JIECHOM y4YacTKe OKoJO Iuiomanku «Kpucramn» KBaHTo-
BoIM MarHuTomMerpom GSM-19 (mpowmssoactBo Gem
System, Kanana) ¢ sacroroit 10 ¢ (puc. 3). A6comorras
MOTPENTHOCTh M3MepeHnid mpubopa cocrapuia 0,1 HTo.

MeToamka 06paGoTKM U MHTEpPNpPeTaLuUK AaHHbIX

[loneBble maHHBIE HA36MHOH MATHUTHOW CBHEMKHU
wionraaku [1I1B «Kpucramm cucreMaTu3upoBaHbl U Co-
Opansl B 0a3y JaHHBIX, KOTOpas CTajla OCHOBOH JUIS TIOA-
TOTOBKH CTaThu. [Ipn 00paboTKe TaHHBIX HCIIONH30BAHA
nporpamma Microsoft Office Excel 2007, mis Busyanu-
saiuu — Golden Software Surfer. Jlins ananusa JaHHBIX
TPUBIICKANCS KOMIUIEKC CTATHCTHYECKOTO M CIIEKTPANb-
HO-KOppemsimonHoro anamm3a reogaHHbix «KOCKAJ]
3D»  (aroppt A.A. Huxurun, A.B. Ilerpos,
A.C. Anexcammn) [19]. C ucHosib30BaHHEM HPOrPamMM-
uoro komiuiekca PRIZMA (asrop A.C. Jlonrais) [20] B
HEPBOM TNIPHOIMKECHHH TIONYYCHBI YHCICHHBIC MOJICIH
MAarHUTHBIX aHOMAIHH, (OPMUpPYEMBIe BEPTUKATBHBIM I
CyOrOpH30HTAIBHBIM (parMeHTaMH 00CAJTHON KOIOHHBI
00€BOii CKBAYKUHBI.

PesynbTathl

[ToctpoeHa kapTa aHOMAlbHOTO MArHUTHOTO MOJIS
AT,=Tu3mj-Tvar;, KoTopoe MONY4YEHO MYTEM BHIYUTAHHS
3HAYCHHWH MOMIYJEH IIOMHOTO BEKTOpA TEOMArHUTHOTO
TIOJIS HA MAarHATOBAPUAIIOHHOH CTAHIIUH TVal; ¥ B TOUKE
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MArHUTHON ChEMKH TH3Mi, H3MEPEHHBIX OJHOBPEMEHHO

(puc. 4).

[IpoBeneHa KauecTBEHHAS MHTEPIpPETALHS AaHOMAIb-
HOTO MArHHTHOTO TOJis1. B mepByr0 ouepeb, BBIICTHM
MAarHUTHBIC aHOMAJIUH, BBI3BAHHBIC TEXHOTCHHBIMU 00b-
eKTaMH, PACTIONIOKCHHBIMI HA TOBEPXHOCTH:

e cra0ble aHOMAIIMH OT JKEJIE3HOH OOYKH, JKETE3HOTO
JICTA ¥ TIPOBOJIOKH, OOHAPYKCHHBIX HA IOTO-3aIaje
wiomaaku (oosextsl d, €, f, puc. 4);

®  [OJIOKUTEIBHYI0 H30METPHYHYIO AHOMATHIO C aM-
wmrynoit B 800 HTn u quamerpom 10 25 M, co3nasa-
eMyI0 IIMHOH OT KapbepHoro rpyzosuka BEJIA3, me-
Xameil Ha ceBepO-BOCTOUHOM ITIOMHOKEBE capKodara
(obBexT ¢, puc. 4);

® BRITSAHYTHIC OTPHUIATCIbHBIC AHOMATHH MO KpasMm
y4acTKa MArHUTHOM CHEMKH, UCTOYHHKOM KOTOPBIX
ABJIETCS 3200p U3 METALTHYECKUX CTONOOB M KOIO-
ueil TPOBOJIOKH (MOKA3aHO KOHTYPOM OHPIO30BOTrO
1Bera, puc. 4);

® {HTCHCHBHYIO OTPHUIATEIBHYI0 aHOMAIHIO, chopMu-
POBaHHYIO Ha H0)KHOM Kpae IUIOIIAKU TIOJl COBMECT-
HBIM JIeficTBHEM 3a00pa H ABYX TPYO, IPOIOKEHHBIX
T0JI HACBIITHON TOPOToi Ha TIyOuHe mpuMepHO 1 M
IS TIepeOpOCKH  CKIIOHOBBIX CTOKOB, HA3BaHHYIO
10KHO# aHOManuel (00bexT b, puc. 4).

Oco000 BBIIEISIETCS. NHTCHCHBHAS W30METPHYHAS aHO-
MaJisl B IeHTpe capkogara. OHa UMeeT MOJIOKUTENbHBII
xapaktep ¢ ammuTyoi 6onee 8000 HTn. B neHTpanbHoit
9acTH AHOMAJINH HAXOJIUTCS CTOO-PENep, YCTAaHOBICHHBII
HaJl yCTheM 00€BOW CKBaXHHBI C TPEATMONOKUTEILHOM
JIHO# 0k0J10 4 M (puc. 2, ¢). JleTanu3anust HEHTPATBHOM
aomain 1o podumo Ne 1 (puc. 3) mokasana, 4To Ha
(maHrax aHOMAJIMH: Ha CEBEPHOM — B HHTEPBAIIE POQHIIS
oT 8 o 64 M, Ha roxHOM — B HHTepBane oT 134 10 170 wm,
HA0JTI0IaeTCS OHIDKEHUE MOJTYIISl MATHUTHOI HHIYKIUH C
ammmary o 131 u 101 HTn 10 JOCTHKEHHS OTPUIATENb-
HbIX 3HayeHnit —114 u —55 HT1 cootBercTBeHHO (pHc. 5).
B untepsaine ot 77 1o 121 M npoduns aHoMaIbHbEIE 3HA-
YeHHMS] MATHATHOTO TIOJIS BRIPAXKEHBI B BUIE PE3KOTO IO-
JOXKUTENbHOrO Mika ¢ ammmrynod 7700 HTu, koTopbiit
Ha 101-om MeTpe mpoduis, Kak pa3 y cTosda-pernepa, pes-
KO CMEHSCTCS Ha Y3KHH OTPHIATEIBHBIH MUK C aMILIATY-
noit 2400 HTn 1 MUPHHOM 110 €ro OCHOBAHMIO BCETO B 4 M
(B maTepane 99-103 M npodus). [lupuHa HeHTPATBHOI
MarHUTHOM aHOMAIIMH COCTaBIseT 46 M, UTO COBIAIACT C
JaHHBIMH TITOIIATHON CHEMKH.

Jeramzanuonuslii mpodunb Ne 2 mepecekaer B Mo-
TMIEPEYHOM HAMpaBICHUH 1BE TPYyOb! AnuHOI okono 30 M,
TPOJIOKEHHBIE PAOM IOJ JOPOJKHON HACHINBIO HA IITy-
oune npumepHo 1 M, 1 3a60p (puc. 3). TonmmHa Metana
Tpy0 pasHa 0,8 cm, muamerp Tpy6 — 102 cm: cormacHo
I'OCT moronHas Mmacca TaKod TpyObl COCTaBISET
201 kr/m. FOskHas MarHuTHas aHoManust, GopmMupyemas
TI0JI COBMECTHBIM JICHCTBHEM 3a00pa U ATHX IBYX KeJe3-
HBIX TPYO OMpeIeNneHHOH Macchl, TEOMETPHH U JIOKAIH-
3aIUH, UMEET (POPMY «BBIPAKCHHBIH MAKCUMYM C COMYT-
CTBYIOIMMH MHHHMyMamu». [Ipu TOpHOIMKCHHH C
¢manros Ha 10 M u Gmke k TpyGam (i 3a60py) HabiIr0-
JaeTCsl CHMMETPUYHOE PE3KOE CHIDKCHHE MOy Mar-
HATHOW wHAyKuun npuommutensio Ha 400 HTm: ot
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npumepHo —50 10 —450 HTx (puc. 5). MarautHas aHoma-
TS BbIpaXKEHA B BUJE JBYX Y3KHUX BbICOKOAMILTUTYIHbIX
NHUKOB. TEPBbIA  TMOJOKHUTENBHBIA €  aMIUIUTYJOH

i
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PACCTOAHHE, M

2050 HTn cMmeHsieTcsl OTPULATENLHBIM MHKOM € aMIUIH-
tynoit 6650 HTxn. Ilomepeunas mupHHA aHOMANHH CO-
crasiser Bcero 15,5 m.

(7]
Vv 250
=
=
= 1S
E = 4
=T 50 |
- Rl
= 3
25 50
A
g E-ISO e ————
§ =250
E 0 40 30 120 160 200

PacCTOAHNE, M

Puc. 5. I'pauxu mMacHumHbIX aHOMANUIL: YEHMPATLHOU — NO OAHHBIM 0emanu3ayuorHo2o npoguns Ne 1 (cunue kpyorcxu),
I0JICHOT — 1O OaHHbIM demanuzayuonno2o npoguis Ne 2 (scenmore mpeyeonvhuxu) ¢ meaxom () u kpynuom (0)

Mmacwumabax

Fig. 5. Small-scale (a) and large-scale (b) diagrams of the central geomagnetic anomaly by the data of the profile no. 1
(blue mark), of the southern geomagnetic anomaly by the data of the profile no. 2 (yellow mark)

00GcyxpeHune

[lo mauHBIM JIeTaTM3aEOHHOTO poduist Ne 2 obrmas
aMIuMTya 10xxHoi anoManuu cocrapister 8700 uTm, a ee
muprHa — 15,5 M. [lo MHTEHCHBHOCTH FOKHAs M IICH-
TpasibHasi aHOMAJIMK CPAaBHUMBI MKy co00i. 3ameTnm,
9T0, €CIU OBl HCTOYHUKOM ILIEHTPATbHOW aHOMAIMH OBLI
TONBKO CTONO-perep, oHa Obina Obl HE IIMPE HOKHON
aHOMauH, c(hOPMHPOBAHHON MOJ COBMECTHBIM BIHSHH-
€M TaKHX e CTOJOOB — COCTAaBIAIONIMX 3a00pa U JBYX
KPYIHBIX  CyOrOPHU30HTANBHO PACMOJIOKEHHBIX TPYO
aumamerpoM 1 M. Ho mmpuHa HeHTpanbHOW aHOMAIHH,
paBHas 46 M, B 3 paza OoJiblle MIMPUHBI FOXKHON aHOMa-
s, Kpome Toro, y4acTki MOHMKEHHS MATHUTHOTO TOJIS
Ha (IaHrax NEHTPATBHOH aHOMATHU TAKXKE CYIIECTBEH-
Ho umpe (58 M Ha ceBepHOM anre u 37 M Ha HXKHOM
(pmanre) MOMOOHBIX yUACTKOB Y FOXKHOM AHOMATHH C IIH-
punoit 10-14 m. U3 3T0ro MOXHO 3aKJIHOYUTH, YTO ICH-
TPAIBHYI0 MATHUTHYIO aHOMAJHIO (JOPMUPYET HE TOIBKO
CTOJO-perep, HO U MOTrPeOCHHBIC HAa 3HAYMUTEIBHO OOJb-
meil rryouHe, YeM TpyOBl FOJKHOW aHOMAJMH, KPYIIHbIE
JKeJe3Hpe 00BEKTHI, 0 HAIleMy MHEHHUIO, HECOMHEHHO,
(parMeHThI 00CaTHOM KOJIOHHBI 00EBOW CKBaXKHHBI.

OTmerHM, 4TO M30METpHUHAS (opMa LEHTPATBLHOI
aHOMAJIMK Jajia HaM TOBOJ YCOMHHTBCS B HAIUYUHU TIOJ
HACBIIBI0 CYOTOPU30HTANBEHOTO (pparMeHTa 00camHOI
KOJIOHHBI, BBUIETEBIIIETO U JIEKABIIErO OKOJIO YCThs O0e-
BOW CKBaXUHBI [17], MOCKONIBKY OH BIIOJIHE MOT OBITh Ie-
PEMEIICH MM YIAJIeH JI0 CO3/IaHus HAchimu (capkodara)
B 1992 r. Jlns BepuHKAIMH €T0 HATHYHS HA MECTe Oblia
TpUMEHEHa SHepreTndeckast QUIbTparys JaHHEIX B IPO-
rpamme «KKOCKAJ[ 3D» [19]. ITyrem BoimencHus Hanbo-
Jiee SHEProeMKOI COCTAaBISIOMIECH CyMMAapHOTO MarHHT-
HOTO IOJIS C TIOCTIEIOBATEIIBHBIM €¢ BBIYMTAHUEM U3 HC-
XOJTHOTO TIOJISL YAAJIOCh Pa3JIeNuTh IICHTPAbHYI0 aHOMA-
JIMIO Ha TPH cocTapistonme (puc. 6):

@) Hambomee YHEPTOEMKas COCTABISIOMIAS CYMMApHOTO

MArHHTHOTO MOJIs, (OPMHPYIOMAs MOJIOKHUTEIBHYIO

m3oMeTpuyHyio anomanio (1o 2200 uTn);

b) ymepeHHO-dHEproeMKas COCTaBISIOIIAS CYMMApHOTO
MArHHTHOTO MOJIs1, (hOPMUPYIOMIAs H30METPHUHYIO
AHOMAITHIO C TOJIOXKHUTCIbHBIMU 3HAYCHUSMH B IICH-
tpe (10 1500 HTn) u OTpHUUATEIBHBIME HA €€ MEpPH-
deprn (mo 400 HTn) ¢ ganpHEHIMM 00paTHBIM I10-
JIOTMM TOBbIIeHHeM 3Hayenuii (1o 0 uTn);

C) cnabo-3HEProeMKasi COCTABJAIOMAS  CYyMMApHOTO
MAarHHTHOTO TOJ, (opMupyIomas CyOMHPOTHYIO
JTUHEHHYI0 aHOMAIMIO C JBYMS YYacTKaMH IOJOKH-
TENbHBIX 3HAYCHHUH, M0 epudeprn KOTOPBIX HAOIIO-
JAIOTCS TI0 J(BA JIOKABHBIX YYaCTKA OTPHUIATEIIBHBIX
3HAYEHUI.

W3BeCTHO, YTO MCTOYHMKHM pa3IM4YHON TeoMeTpHuye-
CKOH (hopMBI 00pa3ylOT MArHUTHBIC AHOMATHH OIpese-
nenHoi mopdonoruu [21]. Bmecte ¢ TeM, HaobopoT, 1m0
(opMe MarHUTHOI aHOMAIMHM MOXKHO CYIUTh 00 ee Uc-
TOYHUKE. MBI MOMBITANIACH YBA3aTh COCTABILIONINE [[CH-
TPATbHOH MaTHUTHON aHOMAIHH C JKEJIE3HBIMU (pparMeH-
TaMH KOHCTPYKI[HH OOCBOW CKBaXKHHBI, H3BECTHBIMH 110
ApXMBHBIM JOKYMEHTaM, H JaXe CBEpPX TOr0 — MPEAINo-
JIOKUTH TPOM3OLICIINE ¢ HUIMH M3MEHEHUS TI0] BO3/ICH-
CTBHEM B3pbIBa. VI3BECTHO, YTO MPH B3PHIBE BEPXHHE
12 m o0cajiHON KOJOHHBI OTOPBAJIO M BBIOPOCHIIO Ha TO-
BepxHocTh 3emin (puc. 2) [17]. A Huwkwss dacts (26 M)
ocTasach B CTBOJIC OOEBOI CKBaXKHHBI: TOJHSBIIICE MO
JeUCTBHEM Y/apPHOH BOJHBI CO BCEM MAaCCHBOM TOPHBIX
TIOPOJT BBEPX, MO-BHANMOMY, OMYCTIIACh 0OPAaTHO Mpak-
THYECKH HA HKCXOJHOE MECTO, KaK M IIECTHMETPOBOE
IIaXTHOE HAIpaBleHHe, OcTaBIIeecs Moj 3emiell. Mor-
HOCTbH HACBIIH HaJ YCTheM 00€BOI CKBAKUHBI, HCXOMIS U3
TIOJIEBBIX HaOMoeHNH, nokasannii GPS-HaBuraropa u
CIIyTHUKOBBIX JIAHHBIX, OIlCHEHa MpUMEpHO B 15 M.
C y4eToM MOIIHOCTH HACHIIHU U JUTHHBI BHITOJKHYTOTO U3
cTBONAa (parMeHTa, BEPXHAS KPOMKA BEPTHKAIBHOTO
(parmenTa 00caTHON KOMOHHBI HAXOIUTCS MPUMEPHO HA
ryoune 15 M + 12 M = 27 M, a uHTepBaN IIyOUH ero
PACTIONIOKEHUST B CTBOJIC OOCBOIl CKBAKMHBI COCTABIISCT
27-53 m.
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Haunbonee 3Heproemkas COCTABIAIONIAsS CyMMAapHOTO
MarHHTHOTO IOJS MPEJICTABISIET COOON H30METPUUYHYIO
TIOJIOKUTENBHYI0 MATHUTHYI0 QaHOMAITHIO, IUTABHO HICXO-
ISy OT leHTpa K nepudepun (puc. 6, a), 1 UMEHHO
HOJ00HYI0 aHOMATHIO (hOPMUPYET MOTPYKEHHOE BEPTH-
KanbHOe mumuHaprueckoe Teno [21]. CrenoBarenbHo, ¢
OOMNBIIOI oJel YBEPEHHOCTH 3Ty COCTABJITIONIYI0 MOX-
HO COOTHECTH C BEPTUKAIBHBIM ()parMeHTOM 00CaIHOM
KOJIOHHBI JJIMHON 26 M, OCTaBIIMMCS B CTBOJE 0OEBOI
CKBa)KUHBI MPUMEPHO Ha Tiryoune 27-53 M.

Crmabo-3HEproeMKasl — COCTABISIONIAs — CyMMAapHOTO
MAarHUTHOTO IOJISl UMEET XapaKTepHYIo hopMy aHOMAJHH
JUTSL BBITSHYTOTO TOPU3OHTAIBHOTO rmiacta (puc. 6, ¢),
YTO YKa3bIBAaeT Ha MpUcyTcTBHE 12-MeTpoBoro cybropu-

.'(a))l

AT HTa

LT

I
] 50 LY

30HTAJIBHOTO (PparMeHTa 0OCcaJHON KOIOHHEI, TTOrpedeH-
HOro moj Hackinbio (puc. 2). Hanmume Ha Mecte 3TOr0
(pparMenTa TOATBEPKIACT COBITA/ICHIEC HAPABICHNUS BBI-
TSHYTO#H CTOPOHBI MATHUTHON aHOMAJIHHU C APHOPHBIMH
JaHHBIMH — C CEBEpO-3aMaJ0-3alafHONl OpHeHTaIueH
3TOrO0 (hparMeHTa, ycTaHoBIeHHON Hamu 1o ¢oto 1990 T.
(puc. 6, ¢) [17].

VMepeHHO-IHEPrOEMKYIO COCTABISIONIYI0 CYMMapHO-
r0 MarHUTHOTO MOJIsl, PKO MPOSBICHHYIO B BHJAC KOH-
TPACTHOIN M30METPUYHON AHOMATHH C BBIPAKEHHOMH MO-
JIOKUTEINBHON LEHTPATBHOW YacThI0 M COMYTCTBYIOIINM
nepudepuitHsiM MEHEMYMOM (pHc. 6, b), TpymHOo cxomy
COOTHECTH C KaKUM-JIHOO0 (parMeHTOM OOCBOI CKBaXH-
HBI, HCXOJIs U3 AI[PHOPHBIX TAHHBIX.

&0 (LAY

Puc. 6. Duepeemuueckas gurvmpayusi macnumnozo nois niowaoku IAB «Kpucmann». @) naubonee snepeoemrasi; b) yme-
PEHHO-3HepeoeMKAas, C) CﬂﬂﬁO-fﬂHé‘pZO@MK(Zﬂ cocmasnanuue CYMMapHo20 MA2HUMHO20 NOsl U e20 yeeruueHHbzzZ 610
(cnpasa)

Fig. 6. Energetic filtration of geomagnetic field data of the site of PUNE «Crystal»: a) maximally energy capacious
component of the geomagnetic field; b) moderate energy capacious component of the geomagnetic field; ¢) low
energy capacious component of the geomagnetic field and its large-scale part (on the right)
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U3BecTHO, 4TO MACCHBHBIC KyObl, OTPAaHHYCHHBIC CHH-
3y UWIMHIPH, a B UOeale — IIapoo0pasHble OOBEKTHI
(OPMHUPYIOT MaTHUTHBIE AaHOMAJIMHU MO00HOH MophoIo-
run [21]. MOXHO IPETONI0KUTh, YTO OCHOBHBIM HCTOY-
HUKOM yYMEPEHHO-DHEPrOEMKOM COCTABJIAIOIIEN cymMMap-
HOTO0 MArHUTHOTO TOJS SIBISETCS MACCHUBHBIA OTpaHU-
YeHHBII CHU3Y 00BEKT, TT0 hopMe OIM3KOH K H30METpHY-
HOM. M TYyT BCIOMHHM «IITAXTHOE HATPABICHHE» — YKpe-
THTEJBHYI0 KOHCTPYKIHIO B BEpXHEH 4acTH cTBOJA Ooe-
BOU CKBAKHMHBI (1101 €€ YCTheM) U3 TPyObl JIHHOM 6 M 1
auameTpoM 1,42 M, KoTopas MOHTHpPOBATAch B OOKOBEIE
PBIXJIBIC TOPOJBI, MO-BHANMOMY, ¢ OCTOHHPOBAHHEM W
HCTIONB30BAHNEM JKENE3HOH apMaTyphl, U TTOITOMY SIBIIS-
7a coboii Oomee NMPOKUHA M MACCHUBHBIH OOBEKT, YeM
HPOCTO BEPTUKAIBHBIN WITHHIP U3 TPYOBL.

[Ipu B3pEIBE yHapHas BOIHA MOTHAMAET MAacCHB TOp-
HBIX TIOPOJ B BUJIE KYTIONA, T/ KaXKAas JacTHIIA MAacCHBa

JIBUTAETCS CHHXPOHHO C JIPYTUMH, KaK [P MOIbEME, TaK
u pu ero obparHoM nanenuu (puc. 7) [22]. Ha kuxoKaj-
pe npumepHo B 20 M Haj Kymonom B3peiBa [I1B «Kpu-
CTaIU» 3a(UKCUPOBAHBI YTHHCHHBIC OOBEKTHI ANHHOM
6-10 M npu umpune ocHoBanus kymosa B 200 m [17]. Ha
OCHOBaHHH (DOPM ¥ YETKHX KOHTYPOB 3TUX OOBEKTOB
HpemmosaraeM, 4Tto 3To — MeTammdeckue Tpyosl. Ote-
JIeHre 0OBEKTOB OT OOIIEr0 MAacCHBa BEIIECTBA KyIoJia
MOKHO OOBSCHUTH TOJBKO HX JOMONHUTEIBHBIM yCKOpE-
HHEM, MO-BUIUMOMY, TOJ JCHCTBUEM Ta30B, IPOPBaB-
mmxcst ¢ OONBIION CHIOW M3 HEp Ha PAHHHUX CTAIHIX
B3pBIBa. VI3BECTHO, YTO MPOEKTHOE MPOCAUYMBAHHE Ta30B
HpemmosaracT ux 0ojee CrOKOIHOEe HCTEUEHHE Ha MO3-
ueit craquu TIIB [22]. Takum 06pa3oM, 3TOT KHHOKAp
CTAHOBHUTCS JI0KA3aTEIBCTBOM, UTO CUJIbHBIN MOTOK I'a30B
U3 HEZIp BBIPBIBAJICS HA PAHHEH CTaIHH B3PHIBA.

Puc. 7. Kaop u3 kunocvemxu I[AB «Kpucmann» (npumeprno 4,5 ¢ nocie navana é3puiea, kynoi yace naoaem) [ 17]
Fig. 7. Filmframe of the PUNE «Crystal» (about 4,5 sec after explosion starting, the cupola of explosion being fall) [17]

Brpouewm, Ha MOIITHBIH TOTOK Ia30B B MOMEHT B3pbIBa
YKa3bIBACT BHITATKMBAHUE MpakTHuecku 1/3 obcaHoii
KOJIOHHBI (12 M) M3 CTBOJNA CKBAXHMHBI HA MOBEPXHOCThH
(puc. 2). Tlpu 5TOM IIAXTHOE HAPABICHUE OCTABATIOCH B
ctBone. CrnenoBaTenbHO, MOTOK Ta3a MPOXOMI M0 Y3KO-
My MPOCTPAHCTBY MEXIY 00CaIHOW KONOHHOH M IIAxT-
HBIM HampaBJeHHEM U JICHCTBOBAJ HE TOJIbKO HA pa3phiB
U BHITANKMBAHKE (parMeHTa 00CaTHOH KOJIOHHEI, HO U B
OOKOBOM HAIPABICHNH, PACIIUPSS IPOXOJ, B TOM UYHCIIE
nehopmupys (ckopee Bcero, pasmysast) TpyOy IIAXTHOTO
HalpaBJICHUsA, YTO, MO-BUAMMOMY, CHAENAJI0 LIAXTHOE
HarmpaBieHue Oonee n3oMeTpuyuHbIM. 1 Toraa ymepeHHo-
9HEPTOEMKYI0 COCTABISIONIYI0 CYyMMApHOTO MAarHUTHOTO
O, SIPKO TIPOSIBICHHYIO B BHJE KOHTPACTHOH H30MET-
PUYHON aHOMAIIMHU C BBHIPAKEHHON MOJOKUTEIBHON 1eH-
TPANBHOW YacTbI0 M COMYTCTBYIOIIMM TMepU(EpUiiHbIM
MHUHHMYMOM, MOXHO COOTHECTH C IIAXTHBIM Hampasie-
HHEM C HOBOH JIe)OPMHUPOBAHHOMN TTOCTB3PLIBHOH (op-
MOH, 3aJleTalOlMM B BEPXHEH 4YacTH CTBOJNA OOEBOM
CKBAKMHBI MPUMEPHO Ha TiryOnHe 18-24 m.

Takum o0pasom, oOmue paccyxueHHsS ¥ aHAIK3
AIPUOPHBIX JTAHHBIX MO3BOJIMIK ¢ OOMBIION H0Nel Bepo-
ATHOCTH COOTHECTH HEIOHATHYIO BHAYajle YMEpEHHO-
9HEPTOEMKYI0 COCTaBISIONIYI0 C PEATbHBIM JKEIe3HBIM
00BEKTOM M Ja)Ke KaueCTBEHHO OLEHUTh ero aedopma-
LUIO TIPH B3pBIBE.

[IpocTpaHCTBEHHOE COBMEIICHHE TPEX COCTABIISIO-
IMX MAaTHATHOTO TOJS, BBIICICHHBIX MOCICI0BATCIBHOI
JHEPreTHUecKOl (uabTparuel, MoKaszano MpakTHIeCKoe

COBMEIICHHE [EHTPOB [BYX H30METPUUYHBIX aHOMAJIHIA,
YTO YKa3bIBACT HA HAXOXKICHHE BEPTUKAIBHOTO (ppar-
MeHTa 00CaJ[HOW KOJIOHHBI ¥ IIAXTHOTO HATPABICHHUS B
ctBoJie OoeBoil ckBaxuHbl (puc. 8). B mpemenax KoHTY-
POB 3THX MarHWUTHBIX aHOMAJIHil pacrojaraercsi oOunare-
panbHasi aHOMAJUs OT CyOrOpPU30HTANBHOTO (hparMeHTa,
YTO TIOJATBEPIKIAET €ro PaclojoKeHHE PAJIOM C YCThEM
OoeBoii ckBakuHBL. ClieI0BaTENBHO, MOKEM TOBOPHTH 00
OTCYTCTBUM KaKOTO-THOO 3HAYMMOTO TPOCTPAHCTBEHHO-
T0 pazHoca (hparMeHTOB KOHCTPYKIIHN O0CBOM CKBAKHHBI
OTHOCHTEJILHO JPYT Jpyra.

——————
0 50 m

Puc. 8. Ilpocmparcmeenno-Coemewyennvie KOHNypol Hauboree
anepeoemroti (1), ymepenno- (2) u cnabo-snepeoemxoi
cocmasnsiowux (3) MA2HUMHO20 NOJSL YEHMPATLHOU
anomanuu oo6vekma «Kpucmaﬂﬂ»

Fig. 8. Contours of spatial-coinciding of the maximal (1),
moderate (2) and low (3) energy capacious compo-
nents of the geomagnetic field of the central anoma-
ly of the «Crystal» object
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HeobxomuMo TOYEPKHYTh, YTO COOTHECEHHE CO-
CTABJIIOMIMX CYMMApHOTO MarHUTHOTO TIOJNISI ¢ KOHKPET-
HBIM KEJTE3HBIM (ParMEHTOM KOHCTPYKIMH OOEBOit
CKBAKMHBI YKa3bIBACT TOJNBKO HA AOMHHHPYIOIIYIO POIIb
3TOr0 (hparmMeHta B (JOPMHUPOBAHUM JAAHHON COCTABIAIO-
IIeH, HO He UCKITIOYAET BIMSHUE OCTANBHBIX, B TOM YHCIIe
HEYUTEHHBIX JIOKAIBHBIX JKENE3HBIX 00BEKTOB, PacIiolo-
’KCHHBIX B TIpefeNax IeHTPAILHON MarHUTHOH aHOMAJIHH.
OTMeTHM, TpH DHEPreTHYECKOH (UIBTpalu BKIaj
cronba-perepa B CyMMapHyl0 MarHUTHYIO aHOMAJIHMIO HEe
yaJOCh BBIICIHTD, BO3MOXKHO, B CIUTy €T0 Upe3BBIYaii-
HOH JIOKaJBHOCTH, TIOCKOJIBKY TIPH IOJIEBBIX 3aMepax OH
TPOSIBILIICS B BUJIE OYCHD Y3KOTO M HHTCHCHBHOTO OTpH-
IaTENBHOTO [IMKA: C IIUPHHOI 10 OCHOBAHHIO BCETO B 4 M,
¢ ammaryoi 2400 HTx (puc. 5).
C npumenenneM mporpammbl PRIZMA [20] paccuu-
TaHbl YHCJICHHBIE MOJICNM MArHUTHBIX aHOMalui, (op-
MHpYeMBIX (parMeHTaMu 00CaJHOH KOJOHHBI OOCBOI
CKBAJKUHbI, OCHOBHbBIC (PU3MUECKUE MapaMETPhl U pa3me-
Pl KOTOPBIX HM3BECTHBI MO APXHUBHBIM H OIMyOIHKOBAH-
HbIM JiaHHbIM [17], a UX TPHOIM3HTEIBHOE MOJOKEHHE
OTIpEZIeICHO HAMH Ha OCHOBE M3MEPEHHBIX U AT[PHOPHBIX
JaHHBIX. Hike paccMOTpHM TH MOJIENH:
1. Mogpenb MarHUTHOTO MOJISL OT parMeHTa oOcaHOM
KOIIOHHBI, OCTABIIIET0CS B CTBOJIC O0CBOH CKBAYKUHEI
Ha T1yOuHe 27-53 M B BEPTHKAJIHLHOM IOJOKCHHUH
JMHOM (BBICOTOH) 26 M, ¢ 3 )eKTHBHONH HaMarHu-
ueHHOCThI0 J,4=40 A/m (puc. 9, a). Bexrop sddek-
TUBHOM HAMATHHYCHHOCTH OBLT IIPHHAT BEPTHKAIb-
HBIM. B mTore momydena ciabas MONOKUTENbHAS H
M30METPUYHAS B IUTAHE MATHUTHAS aHOMAIIHS C MaK-
CUMAJIBHOM aMIuuTy0i 7,5 HTn, kotopas mo ¢op-
Me U 110 pa3MepaM BechMa MOX0Ka Ha 3KCIepPHUMEH-
TaNbHBIE JJAHHBIC — HA HanboJee SHEPrOeMKYI0 CO-
CTaBJISIOIIYIO IEHTPATbHOM MAarHUTHOM aHOMAJMH C
ammmaty0i 10 2000 HTH, COOTHECEHHYIO ¢ BEPTH-
KalbHBIM 26-METPOBBIM (hparMeHTOM 00€BOIl CKBa-
KuHbI (puc. 6, @), HO 0 HHTEHCUBHOCTH 3HAYUTEIb-
HO — 1104t B 250 pa3 — ciabee. 3HAUUTEIBHOE pac-
XOXKJICHAE MEKIY PACUCTHBIMH M IKCIICPHMEHTAITb-
HBIMU JIAaHHBIMH, BO3MOKHO, 00YCIIOBIEHO TEM, UTO:
e peanbHas Macca BEPTHKANBHOrO (pparMeHTa 3Ha-
YUTENBHO BBINIC MACCHI, 3aJI0KEHHOH B PacUeTEI,
BO3MOKHO, M3-32 HAJIMYHUS HEYITCHHBIX 00BEKTOB
BHYTPH WIH PAJIOM;

®  BKJIAJ IIAXTHOTO HATIPABICHUS B HanOOJIEE SHEPro-
EMKYI0 COCTABIIAIONIYI0 M3MEPEHHOTO MATHUTHOTO
nojist Gosee 3HAYMTENCH, YeM Mbl mojaraid (Kak
yKe OTMEYaIH, 9TO COOTHECEHHE COCTABIISFOIINX
CYMMapHOTO MAarHUTHOTO TIOJISI ¢ KOHKPETHBIM JKe-
Ne3HBIM (DparMEHTOM KOHCTPYKIMU OOCBOH CKBa-
JKMHBI YKa3bIBACT TOJNBKO HA JOMUHHPYIOMIYIO POJTb
9TOTO (pparMeHTa B (POPMUPOBAHUH TAHHOH COCTAB-
JISIFOIIEH, HO HE HCKITFOYACT BIMSHUE OCTAIBHBIX);

®  CYIIECTBYIOT €Ile APYyTHe YMYIICHHBIC HAMH IPU
MOJIETTHPOBAHHUH 00CTOSATEIBCTRA.

Pacxoxuenue Mexy MOJENbIO 1 U3MEPEHHBIMHU JIaH-
HBIMH B YaCTH aHOMAIHH OT BEPTUKAJIBHOTO (pparMeHTa
00caJTHOI KOJIOHHBI MOXET OBITh CHUKEHO MyTEeM M0J100-
pa pacueTHBIX BApUAHTOB.
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2. Mojenb MarHUTHOTO MOJS OT CyOrOpPU30HTAIBHOTO
(parmenTa ymHON 12 M, pacoNOKEHHOTO Ha TIIy-
OuHe 15 M B cyOIIMpOTHOM HampaBleHuH, ¢ IPPek-
THBHOI HaMarHH4eHHOCThI0 J,4=40 A/m (puc. 9, bl).
JlOTONHUTENBHO OBLT PacCMOTPEH BApUAHT MOJIETH
IpHU pacnonoxeHuu (parMenta TpyOsl Ha TiryOuHe
24 m (puc. 9, b2). Bekrop 3¢ dexTrBHON HamarHu-
YeHHOCTH OBUT MPUHAT TAkKe BEPTHKAIBLHBIM. B pe-
3yJbTaTe MONYYeHa MOJICTb MAarHUTHOH aHOMAJIUH C
ammaTyaoi g0 6500 HTn, rae B HEHTpanbHON Ya-
CTH BBIIENSETCS OwiaTepanbHas CyOIIUpOTHAs aHo-
MaJis ¢ TONOXKHUTEIBHBIMA, TI0 TepH(EpHn — C OT-
putatesHbiMu 3HaueHuAME (puc. 9, bl). Uncnen-
Hast MOJIENb Kak Mo (opme, Tak U Mo pazMepy Moxo-
JUT Ha cI1a00-3HEPrOeMKYI0 COCTABJIAIOIIYIO HU3Me-
PEHHOTO MATHUTHOTO IIONS, COOTHECEHHYI0 HAMH C
HOTpeOCHHBIM ~ CYOTOPU30HTAEHBIM — (PparMEeHTOM
oOcaiHON KomoHHBI (puc. 6, ¢), TakKe pa3HHIa WH-
TEHCUBHOCTU PAaCY€THOM M JKCIEPUMEHTAIbHOM
aHOMAlMi HEBBICOKAs — MPUMEpPHO B 6,5 pa3 pac-
YeTHAS IOJNYYHnach BbIIIe. [Ipu ToTpykeHnH sKe-
JIE3HOTO (pparMeHTa Ha TiyOuHy 10 24 M pacueTHas
MAarHUTHAs aHOMAJHs CTAHOBHMTCS HEMHOTO ILIUPE,
Oonee M30METPUYHOH, ¢ Oonee IJIaBHBIMU TEpexo-
JlaMH, €€ HHTEHCUBHOCTH CHInKaetcs (10 4500 uTn),
TP 3TOM B LENOM OMJIaTepanbHOCTh AHOMAJHH CO-
xpausiercs (puc. 9, b2). BuaHo, 4T0 HHTEHCHBHOCTH
BTOPOrO BAPHAHTA YKMCICHHOW MOJIEIHU MOIyYIIach
OmKe K M3MEPEHHBIM JTAHHBIM MAarHUTHOH aHOMa-
JTVITL.

Takum o0pa3oM, UHCIEHHOE MOJCIMPOBAHHE MOA-
TBEPAUIO BEPHOCTh COOTHECEHUS Cab0-3HEProeMKOil
COCTABIISIONICH IEHTPAJbHOM MAarHUTHOM aHOMAJNN
HUMEHHO C CYOTrOpH30HTAIIBHBIM (DParMEeHTOM 00CAJHOH
KOJNOHHBI, CIEMYIOIMM IIIaroM CTalo CyMMHpPOBAaHHE
MOJIeJIell MAaTHUTHOTO TI0JIsT @ U b2, co3maBaeMoro ueroy-
HHUKaMH — BEPTHKAJIbHBIM 26-METPOBBIM M CYOTOpHU30H-
TANBHBIM 12-MeTpOBBIM (hparMeHTamMu 00CATHOM KOJOH-
uel (puc. 9, ¢). CymmapHas aHoMaius Mo GopMe W am-
wiuryae (1o 4000 uTox) okasanach MOBOJBHO OJM3Ka K
IKCIIEPUMEHTAIIEHO H3MEPEHHOI IICHTPAbHOH aHOMAJHH
(amomamust 1, puc. 4). Ha kapre pasHOCTH H3MEPEHHOTO
MAarHUTHOTO MO W CYMMAapHOTO pAacYeTHOTO OIS
(puc. 9, d) B meHTpanbHOE YacTH W3OMETPHYHOU II0JIO-
KUTENbHOW MAarHUTHOH aHOMAllMK 0TOOpas3uiach OYeHb
JIOKaNbHas, HO BEChbMa KOHTPACTHAS OTPHIIATEIbHAS
AHOMAJHS C OTEPSIONINMHA MOJOKUTEITBHEIMHI 3HAUCHIIS-
MH, KOTOpas, IMO-BHANMOMY, COOTBETCTBYET MarHHTHOM
AHOMAJIMH OT MOBEPXHOCTHOTO CTON0A-perepa.

Wrtax, yncneHHble MOJICNH 1 TIOCTEI0BaTeIbHAs SHEP-
retuueckas (pUIBTPANNS MOKA3alH, YTO KPYIHAs H30-
METpPHUYHAS IICHTPAIbHAS MarHUTHAS aHOMANHS (OpMH-
pyercs oA IeHCTBIHEM HECKOBKHX JKeTe3HBIX (parMeH-
TOB, B TOM 4YHCIE CyOIIMPOTHO-OPUEHTHPOBAHHOTO
CyOrOpr30HTANBHOrO (pparMeHTa 00CaJHOM KOJOHHB,
norpedennoro nox capkodarom (puc. 10). Jlanbreiimee
YICICHHOE MOJICTMPOBAHIE TIO3BOIHUT YTOYHUTH TTyOHHY
PACTIONOKECHNS BEPTHKAIBHOIO 26-METPOBOTO (hparMeH-
Ta 00CaIHON KOJOHHBI B CTBOJE OOEBOM CKBAXHHEI H,
BEPOATHO, APYTHE MapameTpbl OOBEKTa, TAKXKE MPOBE-
PUTD HaIlle TIPEATONOKEHAE O PACTIONOKEHAN IITAXTHOTO
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HaIMpaBJICHUs, COCTOSABIIErO U3 MIECTUMETPOBOH TpPYOHI,
nehopMUPOBAHHOIN TIPH B3pHIBE, B AMANA30HE TTyOHH
18-24 m, mytem moi00pa ONTHMATBHBIX MOJIEIEH.
[ToMmuMO paccMOTPEHHOH IEHTPATbHONW MAarHUTHOM
anomamin (Ne 1, puc. 4) Ha capkodare CyIIecTByeT MHO-
JECTBO JIOKAJTBHBIX MArHUTHBIX aHOMAJIHH, HOTPeOCHHbBIC
HCTOYHHKH KOTOPBIX Hen3BeCTHbI. Hambonee KpymHbie 1
MHTEHCHBHBIE U3 9THX aHOMAJIHil IPOHYMEPOBAHbI Ha Kap-
te (puc. 4, No 2-8). Crenano mpenonokeHne, 910 3TH
MArHUTHBIC AHOMAIIMU MOTYT OBITh BBI3BAHBI OCTATKAMU
00cafHbIX TPYyO OYpOBBIX CKBOKHH U TEXHOIOTHUYECKHX
Tpy0. [lepen nposeaenuem 1B B 1973-1974 rr. ans uc-
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CTIeJI0BATENBCKUX TIesiell Ha Tomajke «Kpucrtamm Obumm
poOypeHBI TPU CKBAXKUHEI TiyOuHO# 68,7; 74,5 n 153 M,
00Ca)KeHHBIC TONBKO B BEPXHEH YacTW — B HHTEpBaie
0-18 m. UyTh paHblue 371ech ObUM MPOOYPEHBI €IIe JBE
reojiorudeckie ckBaxuHbl rmyouHoil 11-12 m. To ecth
CYILIECTBOBAJIO MATh OOBIYHBIX OYPOBBIX CKBAXKHH, HCXO]I-
HOE MECTOIOIOKEHHE KOTOpbiX m3BecTHO (puc. 11). TTpu
CTPOHTENBCTBE 0OCBOW CKBAKMHBI [T TOJAYM I[EMEHTa
Anst 3a0MBKH CTBOJIA M 3aKOJOHHOTO MPOCTPAHCTBA FIC-
TI0JIb30BAIIUCH METAITMYECKUE TPYOBl, U, CyAs MO KHHO-
KajipaM, TPU B3PBIBE MEPBBIMH, MO-BHIUMOMY, OBLTH BBI-
OpOILEHbI U3 3eMJI HIMEHHO 9TH TpyOsI (prc. 7) [17].
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Puc. 9. Pacuemmnvle MazHummuvle aHOMAIUU: d) 05l 6ePMUKAIbHO20 26-Memposo2o gpazmenma 06cadHot kononnst; b) ons
Cy020pU30HMANLHO20 (Ppazmenma 00cadHOl KoAoHHbL: npu 3aneeanuu na enyoune 15 m (bl), npu e2o nocpyscenuu
na enyouny 24 m (02); €) cymmapnas maenumnas anomanus 08yx modenei —a u b2; d) pasnocme uzmepennoeo mae-
HUMHO20 noas Ha naowaoke ILAB «Kpucmann» u cymmaprou MaeHUMHOU AHOMAIUU

Fig. 9. Computing models of magnetic anomalies: a) for vertical 26 mlong casing fragment; b) for sub-horizontal 12 mlong
casing fragment: in 15 m depth (bl), in 24 m depth (b2); c) summary anomaly of two models — a and b2;
d) difference between experimental geomagnetic field data and summary anomaly
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Puc. 10. Cxema pacnonodicenust sicenesHvix hpaemenmos
Koncmpykyuu 60egoii ckeaxcunvl I1IAB «Kpucmann»
6 paspeze. Ycnosuvie obosnauenus. 1 — caproghae —
Haculnb U3 0010MK08 nycmoti nopoos (uzeecmuskos
U 0010MUMOS); 2 — HABANL, CHOPMUPOBAGUUTICS NPU
63puige; 3 — yenmp 63puiea; 4 — UCmoyHuKu mae-
numnozo noas: 1 u 3 — ¢hpaemenmeor ob6caomnoii ko-
JIOHHBL, 2 — mpyba waxmuo2o HanpagieHus, 4 —
cmonb-penep HAO ycmvem 0060l CK8ANCUHBI

Fig. 10. Stuation scheme (vertical cut) of iron fragments of
the PUNE «Crystal» emplacement hole. Legend: 1 —
the mound, constructed from rock debris (dolomites
and limestone); 2 —the hill, formed due to the PUNE
«Crystal»; 3 — PUNE centre; 4 — iron sources of
magnetic anomalies: 1 and 3 — casing fragments, 2 —
cellar pit, 4 —benchmark of the emplacement hole
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o

Puc. 11. Ilonoscenue cksadxcun 0o 83puvlea u npeononazae-
Moe nepemewenue 06caoHvlx mpyo MuXx CK8AdlNCUH
npu e3puige. Ycnosuvie obosnauenus: 1 — boesas
ckeancuna; 2 — ckeadicutvl (00 63poiea); 3 — 06cao-
Hele mpyowl (cresa y ycmvs 60e6oil CKEANCUHBI —
Gpaemenm ee obcaonoui ronounvl); 4 — nosepx-
Hocmuble Jcenesnvie oovekmot (cm. puc. 3).

Fig. 11. Location of prospecting wells in the site before
PUNE «Crystal» and supposed moving of their cas-
ing under the action of explosion. Legend: 1 — em-
placement hole; 2 — prospecting wells (before explo-
sion); 3 — casing fragments of wells (near the em-
placement hole — the sub-horizontal fragment of its
casing); 4 —iron objects on the land surface
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Cnenana TOTBITKA YBS3aTh JIOKAJbHbIE MarHUTHBIC
aHoManuu ¢ OypoBBIMH CKBaXKMHAMU: Ha puc. 11 mokaza-
HO TMOJIOKEHHE CKBAKMH JI0 B3PbIBA (3KEITHIMU KPYKKa-
MH) ¥ BO3MOXKHOE MOJIOXKEHHE HX 00CAIHBIX TPYO MOCTe
B3pbIBA M0 pe3yJbTaTaM MarHUTHOW CheMKH. XaO0THYHOE
pacrosokeHue 00bEKTOB MOXKET ObITh OOBACHEHO TEM,
YTO SAEPHBIA B3PbIB — CTAAUNHBIN IIPOLECC, YTO BICYET B
HEKOTOPOM CMBICITIE HEOOBSCHAMOE TEOpHEH OOBIYHOTO
B3PbIBA PACIIONOKEHHE TIOAHATOTO MaTepHaa.

BbiBoAgbI

Pesyinbrathl BrepBbie MPOBEICHHBIX HCCIICIOBAHUIA
MArHUTHOTO IOJIA HA IUIoIaake 00eBoii ckBaxxuubl [151B
«KpHCTamm m03BOJISIOT CAENATH CIEIYIONIHE BEIBOIBL:

1. Ha mmomanke [1AB «Kpucramm» cymectByer psin
MArHUTHBIX AHOMAJUH PAa3HOHl WHTCHCHBHOCTH H
pa3MepoB, Cpelr KOTOPBIX CaMOM IIUPOKOM U Hanbo-
Jee WHTEHCHBHOH SBIAETCS IEHTPANbHAS H30MET-
pUYHAs B IUIaHE aHOMANWs auameTpoM 46 M u am-
wmrynoii 8000 uTn, pacrmonoxeHHas HajJ yCTbeM
00€BOii CKBaKUHBI.

2. Jlerammanys M3MEPEHH U CPaBHEHHE C MAarHUTHOM
aHOMaJnei, c(OPMUPOBAHHOW MPUIIOBEPXHOCTHBIMH
HKENE3HBIMH 00BEKTAMH, MOKA3al0, YTO IEHTpaIbHas
aHoMmanust GopMUpYyeTCs HE TONBKO CTONOOM-PErepoM,
YCTAHOBJICHHBIM HA ITOBEPXHOCTH capkodyara, HO H
KPYIHBIMH TIOTPEOCHHBIME JKETE3HBIMU OOBEKTAMH —
(parMeHTaMu KOHCTPYKIUH OOEBOH CKBAKUHBL.
[locnenoBaTenpHas >HepreTHueckas GUIbTPaIus u3-
MEPEHHBIX JAHHBIX MArHHTHOTO IOJS M YHCICHHOE
MOJICTMPOBAHNE MOATBEPAMIA HANTMYME HA MECTe
JIBEHA/IIATUMETPOBOrO (hparMeHTa 00CaHON KOJIOH-
HBI, BBITOJIKHYTOTO TIPH B3PBIBE, CYOTOPH30HTAIBHO
3aJIeTalNIero Mo HACHIMBIO OKOJO YCThs 00eBOi
CKB&KHMHBI Ha TiyOMHE mpuMepHo 15 M, opueHTHpO-
BAHHOTO B CYOIIMPOTHOM (CeBEpO-3aIiam0-3ara HoM)
HaIpaBJICHUH;

4. Tpu coCTaBIAIOIIME NEHTPAIBHOW MArHUTHOH aHO-
MaJIiH, BBIICTICHHbIC MTOCIIEI0BATEILHON JHEPreTHYC-
CKOH (uUIbTpanyel, COOTHECEHBI C MX OCHOBHBIMH
UCTOYHUKAMH — TOTPeOCHHBIME (JparMEeHTaMH KOH-
CTPYKIIMH 00€BOM CKBaXKUHBL:

e cnabo-dHEProeMKas COCTABIAIONIAS CYyMMapHOTO
MarHUTHOTO MOJs1 OMiatepanbHoil MOpdOIorHu
COOTHECEHA C CYOTOPU30HTAILHBIM JIBEHAMIIATH-
METPOBBIM (hparMeHTOM 00CaHOH KOJIOHHBI O0e-
BOM CKBa)KMHBI,

® OCHOBHBIM HCTOYHHKOM YMEPEHHO-IHEPrOeMKOH
COCTABJISIIONICH CYMMapHOTO MArHHTHOTO MOJIs,
TPEICTaBICHHON B BUJE KOHTPACTHOM H30MET-
PUYHOM aHOMAJHK C BBIPAKEHHOW IMOJOKHUTENb-
HOM IIEHTPAIIbHOM YacThIO U COMYTCTBYIOIIUM Ie-
puGbEpUHBIM MHUHUMYMOM, SIBIIICTCS MPEJONO-
KUTENBHO neopMupoBanHoe (pasmyTtoe) raso-
BBIM [IOTOKOM, BBIPBABIIMMCS M3 HEJp HA paHHEH
CTa/IUH TIOJ3EMHOTO SIIEPHOTO B3PHIBA, M CTABIIEE
Qormee M3OMETPUYHBIM  MACCHBHOE — IIAXTHOE
HANpaBICHHE, COCTOANICE W3 IISCTHMETPOBON
TpyOBl ¢ HMCXOMHBIM auamerpoM 1,42 M u Kpe-
MIEKHOU apMaTyphl;
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o Hau0oJiee JHEProeMKas COCTABIIIONIAS CyMMap-
HOTO MAarHUTHOTO MOJS B BHAE H30METPUYHOM
TIOJNIOXKUTENBHON MATHUTHOW aHOMAIHH ()OpMH-
pyercs BEepTHKAIbHBIM 26-METPOBBIM (pparMeH-
TOM 00CaJHOH KOJIOHHBI, PACMOJOKCHHBIM B
CTBOJIE OOEBOI CKBAYKUHBI.

Onmpasich Ha ampHOpHBIC APXWBHBIC TAaHHBIE H pe-

3YNBTATHl SHEPreTHUCCKOH (HUIBTpaI|H, TPOBEIECHO

YUCIICHHOE MOJICIIMPOBaHKE JBYX (parMeHToB 00-

CaJTHOI KOJIOHHBI 00EBOW CKBaXKMHBI, KOTOPOE MOKa-

34110 a[IUTUBHBII XapaKTep [EHTPaNTbHON MATHUTHON

aHoManmuu, (OPMHPYEeMOH TpeMs MOrpeOCHHBIMA

(parMeHTaMH KOHCTPYKIIMH 0OCBOW CKBAXXHHBI. OJI-

HUM CyOTOpH30HTaJIbHBIM U JBYMS — B CTBOJIE 0oe-

BOM CkBaXMHbI. KpoMe TOro, MPUCYTCTBYET JIOKajb-

HBIH BKJIQ cTONOA-periepa, YCTAHOBICHHOTO HA MMO-

BEPXHOCTH HachImu (capkogara).

Paxnuil BBIXOJ MOIIHOTO MOTOKA ra3a 4epe3 OKOJIo-

CTBOJIBHOE MPOCTPAHCTBO OOEBOI CKBAXUHBI CMOT

BBITOJIKHYTh HE TONBKO BEPXHHUH IBCHAIIATHMETPO-

BBIIl hparMeHT 00CaTHON KOJOHHBI HA TIOBEPXHOCTH,

HO MOT U CIIBHHYTbH OCTaBIIMICS (parMeHT BBEPX OT-

HOCHTENEHO OOKOBBIX TIOPOA. A 00pyIIeHHE MOTOCTH

B3pBIBA, POMCXOsAIIEE 0OBIYHO Yepe3 MHOIO YacoB,

CYTKH II0CIIE B3pbIBa, HA00OPOT, MOIJIO TIPHBECTH K

yIITyONeHnto (parMeHTa 00CaJHOH KOJOHHBI BMECTE
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MAGNETIC ANOMALIES AT THE SITE OF THE PEACEFUL UNDERGROUND
NUCLEAR EXPLOSION «CRYSTAL» (WESTERN YAKUTIA)
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The relevance of the study is caused by the necessity to assess the current radiation and geo-ecological situation at the sites of peaceful
underground nuclear explosions. In addition, this study will allow us to predict possible scenarios for development at such items located
near settlements. The circumstantial research of the structure of the geotechnogenic system «center of an underground nuclear explo-
sion — the host geological environment — the surface of the Earth» involves magnetic study. The land magnetic survey allow us to separate
geoelectric anomalies caused by buried iron objects from other items that have a different nature.

The aim of the research is to detect and localize the buried iron objects on the site of the peaceful underground nuclear explosion «Crys-
tal» based on the data of land magnetic survey.

Object. The area of the emplacement hole of the peaceful underground nuclear explosion «Crystal» was chosen for study. The capacity of
the peaceful underground nuclear explosions «Crystal» was of 1,7 kt in TNT equivalent. It was made on October 2, 1974 at a depth of
98 m in frozen rocks at a distance of 6,7 km away from Udachny town (Western Yakutia). The debri mound (or sarcophagus) was built on
the mouth of the emplacement hole in two steps — in 1992 and 2007. The diameter of the mound is 260 m, its maximal height is 20 m.
Methods. The magnetic survey was carried out on the profiles with a proton magnetometer MMPOS-1 with a reference frequency of 3 s.
Georeferencing of points was performed using the Garmin 64st GPS receiver. Variations of the Earth's natural magnetic field were regis-
tered by a GSM-19 quantum magnetometer with a frequency of 10 s in a forest area near «Crystal» sarcophagus. Software complexes of
statistical and spectral-correlation analysis of geophysical data «KOSKAD 3D» (author A.A. Nikitin, A.V. Petrov, A.S. Aleksashin) and of
numerical modelling PRIZMA (author A.S. Dolgal) are used for the data analysis.

Results. 5323 readings of magnetic field on the area 430x330 m around the emplacement hole of the peaceful underground nuclear ex-
plosion «Crystal» were taken and systemized. The anomalous magnetic field AT of the site of the peaceful underground nuclear explosion
«Crystal» was mapped based on these data. The local magnetic anomalies formed by buried iron objects were revealed. The widest and
most intense anomaly with a diameter of 46 m and an amplitude of up to 8000 nT is located above the emplacement hole at the center of
the sarcophagus. The sequential energy filtering of measured magnetic data allowed separating this magnetic anomaly into parts associ-
ated with different fragments of the emplacement hole casing. The results of modeling magnetic anomalies caused by the hole casing
fragments are consistent with the measured magnetic data. So, the additive character of the magnetic anomaly is revealed. The other
magnetic anomalies are presumably caused by casing pipes of research and technical wells that existed before the explosion at the site
and were randomly removed by the explosion.

Key words:
Land geomagnetic survey, geoecological research, peaceful underground nuclear explosion, Yakutia.
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