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Abstract. Petromagnetic and paleomagnetic studies of oriented samples from the main petrophysical taxa of the
Komsomolskaya pipe diamond deposit (kimberlites, different-phase basites and terrigenous carbonate formations)
were carried out in order to build a petrophysical model and solve various geological and geophysical problems on its
basis: analysis of the behavior of the observed gravimagnetic field for diamond prospecting areas of geotypes 4 and 5,
paleomagnetic dating of magmatic events, geodynamic reconstructions, etc. The features of the structural relationship of
the petrophysical taxa of the deposit influenced the distribution of their physical properties which, as a result, affected the
nature of the observed gravitational and magnetic fields. It is shown that when using vector parameters of petrophysical
taxa in the “method of subtracting” potential fields from interference objects (basites of the Tunguska syneclise) it is possible
to obtain a “pipe type” anomaly from the prospecting object (kimberlite pipe). In addition, based on the petrophysical model,
the existence of gravimagnetic anomalies genetically related to the structures of the diatremic association - anomalies of
the structural type, which should be taken into account in the process of interpreting geophysical survey data within the
Yakutia diamondiferous province, was proved. Titanomagnetites have been identified as magnetization carrier minerals
in dolerites, while kimberlites have a more diverse spectrum — magnetites, titanomagnetites, ilmenites and chrome
spinelides. In the course of step-by-step demagnetization and subsequent component analysis of the vectors of natural
residual magnetization, virtual geomagnetic poles were obtained characterizing the direction of the Earth’s magnetic field
at the time of introduction of kimberlites and basites. This makes it possible to establish not only the temporal sequence
of tectono-magmatic events that formed the Komsomolskaya diamond deposit but also to clarify their scenario for the
Yakutsk diamondiferous province as a whole. The paleomagnetic data on kimberlites of the Komsomolskaya pipe are
in good agreement with the paleomagnetic data obtained on the basalts of the Upper Devonian D;ap Appai Formation
basalts (Frasnian, 385-375 Ma) and the pre-ore dike of dolerites of the Vilyuiko-Markhi intrusive complex of the Mir mine
(373.5 Ma) which may indicate its relatively early age and, possibly, a deeper level of erosion section. Paleomagnetic
reconstructions have shown that the epochs of kimberlite and trap formation correspond to the current position of hot spots
which can be used as a basis for predicting new kimberlite fields on the Siberian platform.
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MeTpodmnanyeckne TaKCOHbI MECTOPOXKAEHUSA aNIMa30B
KnmobepnutoBon Tpyokn «Komcomonbckasa»
(AxkyTckasa anma3oHoCHas NPOBUHLUMUSA)

K.M. KoHcTaHTuHOB®*, [1.M. Ky3uHa®, M.C. Xopowux°©

aMpKkymckul HayuoHarnbHbIl uccrnedo8amernbCKul mexHuyeckul yHueepcumem, Mipkymck, Poccust
bKasaHckuli gpedeparnbHbili yHusepcumem, KasaHb, Poccusi
°[1AO «JleH3onomo», Godatibo, Poccusi

Pesrome. Lienb NnpoBeAeHHbIX METPO- U NaneoMarHUTHbIX NCCNeaoBaHW OPUEHTUPOBAHHBLIX 06pasLIOB 13 OCHOBHbLIX NETPO-
hM3NYECKMX TAKCOHOB MECTOPOXAEHNSA anMasoB KMMOepnmMToBon Tpybku «Komcomonbckas» (kumbepnutel, pasHodasHble
6a3nTbl 1 TeppureHo-kapboHaTHbIe 06pa3oBaHNst) 3aKnoyanack B NOCTPOEHUM NETPOPU3INYECKON MOLENMN U PELLEHUN Ha ee
OCHOBE pasHbIX reornoro-reou3nyecknx 3agay, Takmx Kak aHanmsa xapakrepa noBefeHus HabniogeHHOro rpaBUMMarHUTHOTO
nonst Ans anmMasornouCcKOBbIX MIOLaAeNn YeTBEPTOrO M NATOr0 reoTUnoB, NaneomMarHUTHOE AaTMpOBaHWe MarMaTuy4eckmx
COObITWI, reOANHaMUYECKNX PEKOHCTPYKLMIA 1 np. OCOBEHHOCTN CTPYKTYPHOrO B3aUMOOTHOLLEHMS NETPOU3NYECKNX TaK-
COHOB MECTOPOXAEHNS NOBNMANM Ha pacnpegeneHne nx usanyecknx CBOMCTB, YTO B pesyrnbraTte 0TPa3nnock Ha xapaktepe
HabnoAeHHbIX rPaBUTaLMOHHOTO U MarHUTHOro nonewn. NokasaHo, YTO NMPY UCMOMNb30BAHUM BEKTOPHbLIX NapaMeTpoB MeTpo-
h13NYECKMX TAKCOHOB B «METOAE BbIMUTAHUSI» NMOTEHLIMANbHbIX NMOMen oT 06bEKTOB-NoMeX (6a3uTbl TYHIYCCKOM CUHEKIN3bI)
MOXHO MOSy4YnTb aHOMarnuo «TpyOoYHOro Tunay ot oobekTa NonckoB (knmbepnutoBas Tpybka). Kpome Toro, Ha ocHoBe ne-
TPOhM3NYECKON MOAENM [OKA3aHO CYLLECTBOBaHME rpaBUMarHUTHbIX aHOManmui, reHeTUYeCKU CBA3aHHbIX CO CTPYKTypamMm
OvaTpeMOoBOW accoumauum — aHoManuu CTPYKTYPHOTO TWMa, KOTopble crieayeT yYMTbiBaTh B NMPoOLecce MHTepnpeTauum AaH-
HbIX reoM3NYeCcKnX CbeMOoK B npegernax SKyTCKOW ariMasoHOCHOW NPOBMHLMK. B kayecTBe MuHepanoB-HocuTenen Hamar-
HWYEHHOCTU B JONEPUTaxX YyCTAHOBIIEHb! TUTAHOMAarHETUTbI, B TO BPEMS Kak B KuMbBepnuTax ux cnektp 6onee pasHoobpaseH —
TaMm BCTPEYaloTCst MarHeTUTbI, TUTaHOMarHeTUTbl, UNbMEHUTBLI U XpoMLINUHENMAbl. B xoae noLluaroBbix pasmarHuimMBaHuiin 1
NoCrneayrLLEro KOMMOHEHTHOTO aHann3a BEKTOPOB €CTECTBEHHOW OCTATOYHOW HaMarHU4EHHOCTU MOofyYeHbl BUPTYyaribHble
reoMarHMTHbIE MOMKChI, XapaKTepUsyLLMe HanpaBreHne MarHUTHOrO nonst 3eMnu, BpEMEHV BHEOPEHUS KUMOEPMTOB U
6a3nToB. JTO NO3BONSAET YCTAHOBUTb HE TONBKO BPEMEHHYIO NOCNeA0BaTENbHOCTb TEKTOHO-MarmaTnyeckmx cobbiTui, cop-
MWPOBABLLNX paccMaTpvBaeMoe MeCTOPOXAEHVE anvasoB KumbepnutoByto Tpybky «Komcomonbcekasi», HO U YTOYHUTL KX
cueHapui Ansa AkyTCKOW ariMa3oHOCHOW NPOBUHLIMK B LienoMm. [aneomarHuTHble AaHHbIe No kKumbepnuTtam Tpybku «Komco-
MObCKasi» XOPOLLIO COrMacytoTCsi C NaneoMarHUTHBIMU AaHHBIMU, NOSyYeHHbIMK No 6a3ansTamM annanHCKON CBUTLI BEPXHE-
ro aesoHa D;ap (ppaH, 385-375 MnH neT) 1 [opyaHOW Aaikv [ONEepUTOB BUIMKOMKO-MapXMHCKOTO MHTPY3MBHOIO KOMMNIeKca
pyoHvka «Mwup» (373,5 MInH NeT), 4TO MOXET CBUAETENLCTBOBATL O €€ OTHOCUTENBHO paHHEM BO3PacTe 1, BO3MOXHO, 6oree
rmy6oKOM ypOBHE 3PO3MOHHOTO cpesa. [aneomarHMTHbIe PEKOHCTPYKLMM NoKasanu, YTo aMnoxm KuMbepnuTo- u Tpannoobpa-
30BaHNsi KOPPECMNOHAMPYIOTCS C COBPEMEHHBIM MOMOXEHNEM rOpAYMX TOYEK, HYTO, B CBOKO OYepefb, MOXET ObITb NOMOXEHO B
OCHOBY MPOrHo3a HOBbIX KUMBepnuUTOBbLIX Nonen Ha Cubupckon nnartgopme.

Knroyesnie crnoga: fAkyTckaa anmasoHocHas npoBuHUMs, Anakut-MapxuHckoe none, Tpybka «Komcomonbckas», Kum-
OepnuTbl, 6a3nTbl, NeTpodusmka, naneoMarHeTu3am, netpoduanyeckas mMogernb, NETPOMArHUTHBIN TaKCOH, aHOManua
CTPYKTYPHOro Tuna

BnazodapHocmu: 3a NoMoLLb B NPOBEAEHUN UCCIEefoBaHMI Ha Kapbepe «KoMCOMOMbCKM» aBTOpbI BbipaxatoT ona-
rogapHoctb paboTtHukam AK «AJTIPOCA» LN.B. MakoB4yky, rmaBHOMY reoriory AinxanbCKOro ropHoo60ratuTenbHoOro Kom-
OuHata, C.I. MuweHuHy, GbiBLUEMY HaYanbHUKY AMaKMHCKOro ropHooboraTtnTensHoro koMoumHarta. 3a akTuBHOe yyacTue
B M3y4eHnn obpasuos asTopbl 6narogapsTt T.A. AvtoHosy, K. KoHcTaHTMHOBa, A.l. Kyraesckoro, H.A. CagoBHuKoBY,
C.IM. CyHuosy, M.A. TomwunHa, M.3. Xy3auHa u gp.

Ans yumupoeaHus: KoHctanTuHoB K.M., KyanHa .M., Xopowwnx M.C. MeTpodunanyeckne TakCOHbl MECTOPOXOEHMUS
anmasoB kumbepnuToBoun Tpybkn «Komcomonbckasy (FAkyTckasi anMa3oHocHasa npoBuHUMS) // Haykm o 3emne n Heppo-
none3osaHue. 2024. T. 47. Ne 2. C. 190-219. https://doi.org/10.21285/2686-9993-2024-47-2-190-219. EDN: TBAMTC.

Introduction discovery of new primary diamond deposits are

The majority of kimberlite pipes, which had  associated with areas within which the geological
access to the day surface or were reflected by  section contains thick covers of traps and/or
contrasting geophysical anomalies of the “pipe  terrigenous-sedimentary strata (2-5 diamond
type”, have already been found. Prospects for the  exploration geotypes) [1]. In these conditions,
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the efficiency of geochemical, mineralogical and
geophysical methods is significantly reduced'. It
is necessary to develop additional unambiguous
geological and geophysical prospecting criteria and
signs of control of kimberlite pipes and a reliable
methodology for their identification in potential
geophysical fields. The fairness of such an approach
with respect to the search for primary diamond
deposits in the areas characterized by complex
geological and geophysical conditions is evidenced
by trap “windows” and “corridors” surrounding them
on their flanks [2—4]2. It is not excluded that there
may be other geophysical anomalies genetically
related to the diatreme association structures —
structural anomalies (SA) [5-7]. We see one of the
ways to solve this problem in the integrated study
of physical, petro- and paleomagnetic properties
of petrophysical taxa (PPhT — structural-material
complexes of a geological object characterized
by certain shapes and sizes, as well as values of
various physical parameters: density, electrical
resistivity, magnetic susceptibility, natural residual
magnetization, Q factor, etc.). Their volumetric
distribution in the geological space forms a
petrophysical model (PPhM) [8] of kimberlites, host
and overlying rocks at known diamond deposits in
order to build a generalizing PPhM of the indigenous
diamond deposit.

The Komsomolskaya kimberlite pipe, which
is located in the Daldyno-Alakitsky district of the
Yakutsk diamondiferous province (YaDP) (Fig. 1),
is not only an interesting object, but also allows
for a systematic selection of oriented samples
from the walls of the mining pit. The objectives
of the complex material, physical, petro- and
palaeomagnetic study of the Komsomolskaya
deposit PPhT were to form on their basis:

1. A posteriori deterministic physical and
geological model (PhGM) [8] as a basis for
complexinterpretation of the obtained materials to
establish the nature of gravimagnetic anomalies
for the areas of 4-5 diamond geotypes.

Haykun o 3emne u Heapononb3oBaHue / ISSN 2686-9993 (print), 2686-7931 (online)

2.Dynamic PhGM [8] as a quantitative basis for
geodynamic interpretation of paleomagnetic data:
dating of kimberlite- and trap-forming processes
by YaDP, paleogeographic reconstructions of
the Siberian Platform for the epochs of tectono-
magmatic activation [9], forecasting of mineral
deposits, etc.

Materials and methods

The Daldyno-Alakitsky district, to which
the Komsomolskaya kimberlite pipe diamond
deposit is confined, is located in the area of
juxtaposition of two large structures of the
Siberian Platform: the Anabar Anteclise and
the Tunguskaya Syneclise (Fig. 1, a). The pipe
was discovered in 1974 by geologists of the
Amakinskaya expedition G.B. Balandina, l.Ya.
Bogatykh, M.G. Kontareva, |.V. Lashkevich,
V.l. Stegniy, |.K. Sarychev during prospecting
drilling works on a 500500 m grid.

The Komsomolskaya diamond deposit
[10-12]® belongs to the 5" prospecting geotype
(Fig.1, b, c)—an area of predominant development
of highly magnetic eruptive rocks in the upper
part of the geological section (up to 250 m).
Carbonate rocks of the Oldondin (€;-O,0l),
Sokhsolokh (O,sh), Kylakh (O,;kl) formations
and Landover (S,In) stage (Fig. 1, d) serve as a
host frame (carbonate basement) for kimberlites
of the Daldyno-Alakisky intrusive complex of the
Middle Paleozoic age (iD,-C,dl). According to
the content of petrogenic oxides such as FeO,,
(7-11.5 %) and TiO, (2-3.2 %) kimberlites of the
Komsomolskaya pipe belong to petrochemical
type 3 (magnesian-iron, high-titanic, low-potas-
sium), which is consistent with the relatively
high content of ilmenite. The studied deposit has
an elongated shape with isometric extension
approximately in the central part. Its long axis is
orientated in the north-eastern direction along the
azimuth of 65°. The deposit is composed of two
types of kimberlites:

' Serov L.V., Grakhanov O.S., Koshkarev D.A., Ageenkov E.V., Boyarov V.M., Gerasimchuk A.V., et al. Forecasting and
prospecting of primary diamond deposits on the Siberian platform: Methodological manual. Mirny: ALROSA; 2020, 155 p.
(In Russ.) / Cepos W.B., 'paxaHoB O.C., Kowkapes [.A., AreeHkoB E.B., bosipos B.M., l'epacumuyk A.B. [u ap.] lNporHo-
31MPOBaHME N MOUCKN KOPEHHbIX MECTOPOXAEHMI anma3oB Ha Crubupckon nnatgopme: MeToamyeckoe nocobuve / nog pea.

A.B. TonctoBa. MupHbin: M3g-so AJIPOCA, 2020. 155 c.

2 Nikulin V.1., Lelyukh M.I., Von-der-Flaass G.S. Almazoprognostka (methodical manual). Irkutsk: ALROSA; 2002, 320 p.
(In Russ.) / Hukynuu B.W., Nentox M.U., ®on-gep-dnaacc I.C. AnmasonporHoctuka (Metogunyeckoe nocobue). MpkyTck:

M3n-Bo AITPOCA, 2002. 320 c.

3 Kostrovitsky S.I., Spezicius Z.V., Yakovlev D.A., Von-der-Flaass G.S., Suvorova L.F., Bogush |.N. Atlas of root diamond
deposits of the Yakutsk kimberlite province. Mirny: ALROSA, 2015, 480 p. (fig. 475, tab. 125). (In Russ.) / KocTpoBuukumn
C.U., Cneuunyc 3.B., Axkosnes [.A., doH-[dep-dnaacc I.C., Cysoposa J1.®., boryw V.H. ATnac KopeHHbIX MECTOPOXAEHNI
anmasoB SAKyTcKon kumbepnuTosoi npoBuHUMK. MupHbi: M3g-Bo AJTIPOCA, 2015. 480 c. (puc. 475, Tabn. 125).
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— flanked by a dyke of coherent kimberlite  (Table 1). According to isotopic studies and
(CK) of northeastern strike of the early phase of  taking into account geological materials, the

emplacement; time of formation of the kimberlite pipe can
— in the centre, a diatreme of pyroclastic refer to both the Late Silurian-Early Devonian
kimberlite (PK) of the late intrusion phase. (S,-D,) and Late Devonian-Early Carboniferous

The age of the deposit is ambiguous epoch (D;-C,).

Fig. 1. Work area:
a — location of the Daldyno-Alakitsky area (rectangle) on the tectonic scheme of the eastern part
of the Siberian platform. Basement structures of the Siberian Platform: first order — anteclises (I — Anabarskaya,
Il — Aldanskaya, Ill — Nepa-Botuoba), syneclises (IV — Vilyuiskaya, V — Tunguskaya); the second order — uplifts
(SunU — Suntarskoe, OIU — Olenekskoe, UdU — Udzhinskoe, SyugU — Sugdzherskoe), depressions
(BPD — Baikal-Patom, KemD — Kempendyayskaya, YgD — Ygyattinskaya); b — position of the studied kimberlite bodies
on the summary map of the local component of the magnetic field AT, (red/yellow asterisk indicate known diamond
deposits/off-balance ores). Mapping of igneous formations: 1, 2 — sills of trap intrusions reserving watersheds:
1 — Olenek-Velingninskiy and Katangsky intrusive complexes (non-separated), 2 — Kuzmovsky intrusive complex;
3 — kimberlite pipes; 4 and 5 — positively and negatively magnetized dolerite dykes of the Vilyuisko-Kotuiskaya fault zone
(supply channels); 6 — near-dyke transgressive and sublayer dolerite intrusions;
7 — accumulation zones of trap formation destruction products in the floodplains of watercourses.
AMF and DF are Alakit-Markhinskoe and Daldynskoe kimberlite fields, respectively;
¢ — aerial view of the Komsomolskaya pipe open-pit; d — geological section along the line I-Il (see c):
CK — coherent kimberlite; PK — pyroclastic kimberlite; red dots — petromagnetic heterogeneities of the firing zone;
yellow dash-dotted lines indicate the zone of increased fracturing; Ag, and AT, indicate geophysical anomalies
of the gravitational and magnetic fields respectively; SA — structural type anomaly and its contour;
Arabic numerals stand for the absolute mark of the open-pit horizon
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Puc. 1. PatioH pabom:
a — nonoxerue [andbIHO-Anakumcko2o patioHa (MpsiMoy20/ibHUK) Ha MEKMOHUYECKOU Cxeme 80CMOoYHOU Yacmu
Cubupckol nnamgopmbl. Cmpykmypbi cpyHOameHma Cubupckol nnamgopmbi: nepabil nopsi0oK — aHMeKu3bl
(I — AHabapckas, Il — AndaHckasi, Il — Hencko-bomyobuHckasi), cuHeknu3bi (IV — Buntotickas, V — TyHeycckas);
emopou rnopsidok — nodHsmus (SunU — Cynmapckoe, OIU — Onenekckoe, UdU — YoxuHckoe, SyugU — Croedxepckoe),
enaduHbl (BPD — Bbatkano-lNamomckasi, KemD — KemneHdstlickasi, YgD — blebiammuHckasi);

b — nonoxeHue udy4eHHbIX KUMGepnumosbix mes Ha C80OHOU Kapme floKanbHoU cocmasrsouwel MagHUMmHo20
nons AT, (KpacHasi/xxenmasi 36e3004Ka — U38ECMHbIE MECMOPOXOeHUsT ariMa3oe/3abanaHcoabie pyobl).
KapmuposaHue mazmamuydeckux obpasosaHul: 1, 2 — cusnsbl mparnmnoebix UHMpy3ud, 6poHupyrouux eodopasoerns:
1 — oneHeK-8enuUHeHUHCKUU U KamaHaCKUl UHMPY3UBHbIe KOMIMIIEKChI (Hepa3oeneHHble), 2 — Ky3bMOBCKUL
UHMPY3UBHbIU KOMIIeKe; 3 — kumbepnumossie mpybku; 4 u 5 — nonoxumernsHoO U ompuyameribHO HaMa2HUYeHHbIe
Oatiku donepumos Buntolicko-Komytckol 30HbI pa3riomMos (nodgodsiujue kaHarbl);, 6 — okonodalikosbie cekyujue
u cybnnacmosbie UHmMpy3uu 0onepumos; 7 — 30Hbl aKKyMynsayuu npodyKmoas pa3pyweHuUss mpannosbix obpa3osaHull
8 notimax sodomokos. AMF u DF — Anakum-MapxuHckoe u [an0bIHckoe KuMbepriumosbie rosisi CO0meemcmeeHHO;

¢ — 8ud Kapbepa mpybku «Komcomorbckasi» ¢ 8030yxa; d — 2eonoaudeckuli pa3pe3s o nuHuu -1l (cm. c):
CK — koeepeHmHbIl kumbeprnum, PK — nupoknacmu4eckul Kumbepnum, KpacHble MoYKU — nempomMazHUmHble
HEeoOHOPOAHOCMU 30HbI 06XXU2a (mempomagHUMmHbie HEOOHOPOOHOCMU 2 mura); Xenmbie WMpPUX-MyHKMUPHbIE
JIUHUU — 30Ha nosbiweHHOU mpewuHosamocmu; Ag, u AT, — eeochusudeckue aHomanuu epasumaylioHHO20

U Ma2HUMHOo_20 roseli coomeemcmeeHHo; SA —

aHomarsiusa cmpykmypHo20 muria u ee KOHmyp,

apabckue yugpbl — abconomHasi omMemka 20pu3oHmMa Kapbepa

Table 1. Absolute age of kimberlites from the diamond deposit of the Komsomolskaya kimberlite pipe
Tabnuua 1. AGCONIOTHLIN BO3pacT KUMOEPNIMTOB MECTOPOXAEHUA ariMa3oB KUMOEpPNUTOBOM TPYOKU

«Komcomonbckas»
No. Type and variety of rock [source] Method Age, millions of years, Ma Epoch
1 Rb-Sr 41112 S,-D,
§ Pyroclastic kimberlite [13] EEE: jfgi; 22:31
4 Rb-Sr 41611 S,-D,
5 Kimberlite [14] Rb-Sr 358 D,-C,
6 Kimberlite, zircon [15] U-Pb 358 D,-C,

The deposit is overlain by a low thickness
(up to 3 m) of terrigenous sediments of the
Carboniferous Aikhal Formation (C,_;ah) (Fig. 2, a).
In addition, the deposit is armoured by traps
belonging to two late volcanic phases of
basite magmatism of the eastern side of the
Tunguskaya syneclise (the first, second, and third
phases correspond to the Olenek-Velingninsky,
Katangsky and Kuzmovsky intrusive complexes
of the Vilyui sheet series)*: the second phase
(Bo-yYBP,-T,) and the third phase (yBT,) [3, 16],
with a total thickness (above the pipe) of about
65 m (see Fig. 1, d). Sills of the studied phases
are composed of different petrographic types of
dolerites and differ in the content of Fe,O,, TiO,,
etc. oxides (Fig. 3, a).

The dolerite sill of the second phase
(yBP,-T,) and co-magmatic lenses of tuffs of the
Alakit Formation (P,-T,al) armour the daytime
surface lying subhorizontally on the rocks of the
Aikhal Formatio (see Fig. 1, d). The dolerite sill

of the third phase (yBT,) forms a scarp during the
transition from the lower horizon (O,_kl and S;In
boundary) to the upper horizon (to the bottom
of the fluorine phase traps) thereby cutting off
the northwestern block of the diatreme to form
a kimberlite detached mass (Fig. 2, b, c; 4, d).
The peculiarity of basites of the second and third
phases of the Komsomolskaya deposit [16],
in contrast to the previously studied deposits
Aikhal, Sytykanskaya and Yubileinaya [17],
is that they were formed in the epochs of,
respectively, direct (N) and reverse (R)
polarity of the Earth’s magnetic field [6, 18],
when the Siberian platform occupied a high
latitudinal palaeogeographic  position [9].
According to [19], the deposit in terms of
geological and geophysical complexity belongs
to the third variant of the prospecting situation,
which is the most difficult for the detection of
diamond deposits by gravimagnetic anomalies
(Fig. 4, a, b, d).

4 Salikhov R.F., Salikhova V.V., Ivanyushin N.V., Okhlopkov V.I. State geological map of the Russian Federation at a
scale of 1:200000, Verkhnevilyuyskaya series (second edition). Sheet Q-49-XXI, XXII (Aikhal). Explanatory note. Saint
Petersburg; 2005, 284 p. / Canuxos P.®., Canuxosa B.B., VBaHtowunH H.B., Oxnonkos B./. MNcygapcTeeHHas reonorunye-
ckasi kapta Poccuickon ®enepauun macwtaba 1:200000, BepxHeBuntonckasn cepus (M3gaHue BTopoe). Jlnet Q-49-XXI,

XXl (Anxan). O6bsacHuTenbHas 3anucka. Cl6.: 2005. 284 c.
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Fig. 2. Relationships between petrophysical taxa of the Komsomolskaya pipe:
a — kimberlites and overlying terrigenous sedimentary rocks of the Aikhal Formation
and dolerite sill of the third phase; b — kimberlite detachment;

¢ — fragment of the contact between kimberlites and the third phase dolerites

Puc. 2. Xapakmep e3aumoomHoweHuli nempoghusuyeckux makcoHoe mpy6ku «KoMmcomonbckas»:
a — KUMbepriumoe u rnepekpbI8aroUuX UX meppuaeHHo-0cad04yHbIX Mopod alixasbCKol ceumsl

u cunna donepumos mpemsel ¢hasbl; b — KuMbepumosbIl OMMmMopPXeHey;

¢ — (hpaeMeHmM KoHmMakma Kumbeprumos u oriepumos mpemseli ¢hasbi

40Ar/*Ar geochronological studies of dolerites
by the step heating method [20] performed at the
V.S. Sobolev Institute of Geology and Mineralogy,
Siberian Branch of the Russian Academy of
Sciences. V.S. Sobolev Institute of Geology and

I 2024;47(2):190-219

Mineralogy SB RAS (Novosibirsk) showed that
the introduction of sills corresponds to the Permo-
Triassic period (Table 2) but directly contradict
the sequence of magmatic events established in
the course of geological studies [3, 16].

Table 2. Results of “°Ar/*°Ar isotopic dating of dolerite sills from the diamond deposit
of the Komsomolskaya kimberlite pipe
Tabnuua 2. PesynbraTtbl M3oTonHoro “°Ar/**Ar gaTMpoBaHuWUs CUIIIOB AOSNIEPUTOB MECTOPOXKAEeHUA
anmasoB KumbepnutoBon Tpy6ku «Komcomonbckasa»

o . |“°Ar, 10° cm?®
T, °C |t, min STP OArPAr| 1o [ ArAr | t1o | CArPAr | 210 | “Ar/PAr | t1o | CalK |Z%Ar, %|Age, Ma| t10
Dolerites of the Kuzmovsky intrusive complex — the third phase (yBT,), sample K-3 (21.35 mg)

J =0.005416+0.000077; total age = 297+4.5 Ma
650 | 10 4.9 37.6 | 0.501 | 0.036 [0.01071| 0.2 |0.04| 0.0001 |0.01322| 0.7 29 | 3342|323
800 | 10 44.5 384 | 0.072 | 0.022 |0.00148| 153 | 0.6 | 0.019 |0.00197| 55 | 282 | 295 | 6.2
900 | 10 35.8 371 |0.073 | 0.025 [0.00148| 159 | 0.4 | 0.0221 |0.00211| 57.3 | 49.4 | 2764 | 6.4
1000 | 10 34 37.9 | 0.059 | 0.019 |0.00166 9 0.5 | 0.0142 [0.00151]32.39| 69.1 | 302.3 | 5.4
1130 | 10 54.3 38.5 | 0.049 | 0.017 |0.00103| 1.2 0.5 | 0.0147 |0.00109| 4.36 | 100 | 305.7 | 4.8

Dolerites of the Katangsky intrusive complex — the second phase (B,-yBP,-T,), sample K-2 plagioclase (35.31 mg)

J =0.005402+0.000076; total age = 255+4.3 Ma
650 | 10 4.3 20.2 | 0.149 | 0.073 |0.00856| 3.2 24 | 0.005 |0.00637| 11.4 | 341 174 116.9
800 | 10 26.6 28.7 | 0.063 | 0.026 |0.00171| 20.8 | 0.8 | 0.0053 |0.00227| 74.7 | 16.8 | 246.9 | 6.6
950 | 10 111.7 29.4 | 0.035 | 0.017 |0.00029| 17.8 | 0.1 | 0.0018 |0.00157 | 64.1 | 72.8 | 270.4 | 5.3
1500 | 10 275 30.2 | 0.065 | 0.025 [0.00153| 155 | 0.4 | 0.0017 |0.00225|55.94| 86.2 | 268.7 | 6.6
1150 | 10 30.5 325 | 0.074 | 0.024 |0.00137| 6.3 0.5 | 0.0194 | 0.0022 |22.84| 100 | 2438 | 6.4
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Fig. 3. Chemical composition of magnetisation carrier minerals of the Komsomolskaya pipe:
a, b — basites by [16] (1/2 — dolerites/tuffs of the second phase, 3 — dolerites of the third phase);
¢ — kimberlites® (4 — magnetites, 5 — titanomagnetites, 6 — limenite, 7 — chromospinelides)
Puc. 3. Xumuyeckuli cocmae MuHepasiog-Hocumersiel HamazHu4eHHocmu mpy6ku «Komcomonbckasi»:
a, b — 6asumsbi no ucmoyHuky [16] (1/2 — donepumbi/mychbl emopoli ¢hasbl, 3 — dornepumsi mpembel ¢hasbl);
¢ — Kumbepnumsr® (4 — MaeHemumbl, 5 — mumaHomazHemumsl, 6 — UnbMeHUMbI, 7 — XPOMWINUHENUObI)

According to the geochemical classification
FeO -Fe,0,-TiO,[21], all magnetisation carriers
of the Permo-Triassic basites Daldyno-Alakitsky
district, despite the marked differences in the
chemical composition of the studied embedding
phases, belong to the same titanomagnetite
series (Fig. 3, b). This conclusion agrees well
with the results of independent differential
thermomagnetic analysis of basites [16].

Thus, the Komsomolskaya pipe is a unique
object for establishing petrophysical, geological-
geophysical and other prospecting criteria
and developing, on their basis, an optimal set
of geological and geophysical methods for
prospecting for primary diamond deposits within
the eastern side of the Tunguskaya syneclise (4
and 5 diamond prospecting geotypes of areas).
In this regard, the study of the structure and
distribution of physical properties of PPhT of
the Komsomolskaya deposit is an urgent task of
the present research in order to form its PhGM
and develop on its basis a methodology for

correct geological interpretation of gravimagnetic
exploration materials, geodynamics, mineralogy,
etc.

A total of 30 outcrops (sites) were studied
in the quarry from which 334 samples were
collected (Fig. 2; 5). The studied rocks of the
Komsomolskaya pipe deposit are classified
into seven PPhT. The most representative is
the collection of basites (dolerites and tuffs),
as the data on them are important for solving
a wide range of problems: petromagnetic
mapping, interpretation of observed geophysical
fields, etc. The collection of kimberlites is
the most representative. For kimberlites, the
representativeness of the sample is smaller, but
it is sufficient for constructing a correct PPhM
[19]. The relatively small number of samples from
terrigenous sedimentary rocks is explained by
the fact that their magnetic properties are weak
and do not significantly affect the character of the
anomalous field. At the same time the physical
properties of the carbonate basement are well
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Fig. 4. A posteriori deterministic physical-geological model of the diamond deposit
of the Komsomolskaya kimberlite pipe:
a, b — maps of anomalous fields: a — gravitational, b — magnetic; ¢ — distribution of the crack density
parameter (the distribution of isolines is shown starting from the value of 10 cracks per m?);
d — geological and geophysical section along the line -1l (1 — modern eluvial-deluvial deposits Q,; 2 — Alakit
Formation P,-T,al, tuffs and tuff-sandstones (second phase); 3 — C,.;ah — Aikhal Formation,
siltstones and sandstones; 4—7 — rocks of the host complex (carbonate basement): 4 — S,In — Landoverian stage,
limestones and dolomites, 5 — O, ;kl — Kylakh Formation, limestones, 6 — O, ,sh — Sokhsolokh Formation, limestones,
7 — €;-0,0l — Oldondinskaya Formation, limestones; 8 and 9 — Permian-Triassic traps: 8 — negatively magnetized dolerite
sill yBT, of the Kuzmovsky intrusive complex (third phase), 9 — positively magnetized dolerite sill yBP,-T,
of the Katanga intrusive complex (second phase); 10 and 11 — Daldyno-Alakitsky intrusive complex iD4-C.dl:
10 — pyroclastic kimberlite, diatreme (late phase), 11 — coherent kimberlite, dyke (early phase); 12 — petromagnetic
heterogeneities of the firing zone (2 geotype petromagnetic heterogeneities)
For other explanations, see Fig. 1

WWWw.nznj.ru | 197



www.nznj.ru

2024;47(2):190-219 | Earth sciences and subsoil use / ISSN 2686-9993 (print), 2686-7931 (online) £
’ ’ | Hayku o 3emne n Hegpononb3osaHue / ISSN 2686-9993 (print), 2686-7931 (online)

Puc. 4. AnocmepuopHasi demepMuHuUpo8aHHasi hu3uko-2eosio2uyeckasi Mooesib
MecmopoxxOeHusi afiMa3oe kKumbepsiumoeoli mpy6ku «KoMmcoMonbckasi»:
a, b — kapmbl aHoMarbHbIX nonel: a — 2pasumayuoHHO20, b — MazHUMHOZ0; ¢ — pacrpedesnieHue napamempa
nomHocmu mpeuwuH (nokasaHo pacrpedesieHue U30nuHUl, Ha4yuHasi ¢ eenuyuHbl 10 mpewuH/m?);

d — 2eonozo-eeochusuyeckuli paspes ro nuHuu I-Il (1 — cospemeHHbIe aro8uanbHO-0en8uaribHble OMAoXeHUs Q,;
2 — anakumckasi cauma P,-T,al, mygbl u mygho-necyaHuku (emopas ¢pasa); 3 — C, ;ah — alixanbckasi ceuma,
anesponumabl U necyaHuKku; 4—7 — nopoob! eMelwarou,eco komniekca (kapboHamHbIl UOKOb):

4 — S,In — naHdosepckul sipyc, uzgecmHsiku u donomumsl, 5 — O, k|l — Kbiraxckasi ceuma, U38eCMHSIKU,

6 — O,.,8h — coxcomnoxckasi ceuma, uzgecmHsiku, 7 — €,-0,0l — ondoHOUHCKasi ceuma, u3eecmHsiku; 8 u 9 — mparnribl
nepmMompuaca: 8 — ompuyamesnibHO HamagHUYeHHbIU cusin 0onepumos yBT, Ky3bMOBCKO20 UHMPY3USHO20
Komriniekca (mpembsi ghasa), 9 — nonoxumesibHO HaMagHU4YeHHbIU curnn donepumos yPBP,-T, kamaHaCcKko2o
UHMPY3UuBHO20 Komriniekca (emopas ¢asa); 10, 11 — dandbiHo-anakumckul uHmMpy3usHbili kommnekc iD4-C.,dl:

10 — nupoknacmu4eckull Kumbepnum, duampema (Mo30Hss ¢pasa), 11 — koeepeHmHbIU Kumbeprum, dalika (paHHSS
¢asza); 12 — nempomacHuUmMHble HEOOHOPOOHOCMU 30H O0bXu2a (nempomacHUMmHbie HEOOHOPOOHOCMU 2 2eomurna))
[pyaue nosicHeHusi cm. Ha puc. 1

a Nw N[ i BN SO

Fig. 5. Sampling in the open pit of the diamond deposit of the Komsomolskaya kimberlite pipe:
a — view of the north-eastern side of the open pit; b —sills of the second and third phase dolerites;
¢ — contact of two phases of dolerite sills (outcrop 5); d — tuffs of the Alakit Formation;
e — dyke of coherent kimberlites; f — main body of pyroclastic kimberlites
Yellow dashed-dotted lines indicate the zone of increased fracturing; red dots indicate petromagnetic
heterogeneities of 2(5) type; yellow squares indicate the location of the studied samples (number)
Puc. 5. Om6op obpa3yoe e KapbLepPHOM 0oJsie MeCMOopPOXAeHUsI asiMa3oe
kumbepriumoeoli mpy6ku «Komcomonbckasi»:
a — 8ud cesepo-80cmMoyHO20 bopma Kapbepa; b — cunsnbl dornepumos emopoll U mpemsel ¢hasbl;
¢ — KoHmakm 08yx ¢ha3 curnios donepumos (obHaxeHue 5); d — myghbi anakumckol ceumal;

e — Oalika Ko2epeHMHbIX KuMbepriumos; f — 0CHO8HOe MeJio NUPOKIacmu4YecKux Kumbepumos

Kenmeblie wmpux-nyHKMUpPHbIE IUHUU — 30Ha 108bILEHHOU MpPewuHo08amocmu; KpacHbIe MoYKu —
rnempomazgHUMmMHble HeoOHOpoOHocmu 2(5) muna; xenmslie keadpamabl — MOIOKeHUe U3yYeHHbIX 06pa3yos (yugpa)
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enough studied at the neighbouring objects
(Aikhal, Yubileinaya pipes, etc.) [22, 23].

Oriented stufs were selected in the modern
coordinate system using a mountain compass
(selection of strongly magnetic rocks was carried
out with constant control of magnetic declination,
additionally spatial landmarks with known
surveyor’s reference were used) [9]. For this
purpose we selected ledges in the quarry walls
with rock occurrence undisturbed by blasting
(Fig. 2; 5). In general the studied interval was
>400 m: from hill. 650 to hills. 235 (hereinafter
absolute elevations are given) (see Fig. 1, d). At
least 3 cubes with a 20 mm rib were sawed out
of the sample. As a result, more than 1250 cubes
were studied.

The complex of studies of kimberlites
included:

Petrophysical studies characterizing the
gravitational and magnetic state of rocks in situ.
The studies are based on the bulk density o,
natural remanent magnetisation (NRM) vectors
In, inductive magnetisation /i = a&eH (where H is
the vector of the Earth’s magnetic field strength
in the study area) and total magnetisation Is =
li+In, which determine the type of the anomalous
magnetic field above the kimberlites. In turn, the
magnetisation vectors (/n, li or Is) are defined in
space by three components: magnitude (In, Ii
and /s, respectively), declination (0 < D < 360°)
and inclination (-90° < J < 90°) [9]. The In/li ratio
characterises the Konigsberger coefficient (Q
factor), which is usually 0.3-0.6 units for YaDP
kimberlites [17, 24—26].

Magneto-texture analysis, which is based
on measurements of the anisotropy of magnetic
susceptibility & (AMS) of oriented samples. From
the AMS tensors (long K, middle K, and short K,
axes of the ellipsoid) according to the formulae
given in [27], the parameters were calculated:

— refined degree of anisotropy

Py = expy/ 2001 = 1m)? + (12 = 1m)? + (13 = )21},

where 1, = InKy; n, = 1nKy; Nz = 10K, np = (04 +
N, + N3)/3;
. . Ky
—lineation P, = L = —;

K,
K,
—plane P; =F = o
—grain shape T =3[M -
g P In(K,/K;)

Flattenedbodieshavevalues0< T<1,whereas
negative values -1 < T < 0 are characteristic of
elongated bodies. For neutral grains, resembling
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the so-called plano-deformed ellipsoids in shape,
T — 0. The long K, and middle K, axes of the
AMS ellipsoid form the magnetic stratification
plane along which the matter moves: a relatively
increased velocity (more than 0.01 m/s)
will be observed along the K, axis, and a
decreased velocity along the K, axis.

The AMS of different-phase dolerite sills in
outcrops was studied in detail: 1 and 20 — second
phase; 4 and 7 — third phase; 3, 5 and 19 — PMHs
of 2 and 5 geotypes (Fig. 6).

Magneto-structural analysis was carried
out to determine the hysteresis parameters
of ferrimagnetic minerals of kimberlites: the
values of specific magnetic saturation moment
(Ms), coercive force (Bc) from the inductive
magnetisation curve and determination of the
values of specific magnetic moment of residual
saturation (Mrs) and its destructive field (Bcr)
[28, 29]. To increase the accuracy of the obtained
values of hysteresis parameters, corrections for
the background of paramagnetic minerals were
introduced into the graphs.

Thermomagnetic analysis allows us to
determine the component chemical composition
of ferrimagnetics by Curie points (©) on the
graphs of the dependence & = f(T) on the basis
of the Hopkinson effect (the Hopkinson effect is
a sharp increase in the magnetic susceptibility of
magnetic materials in weak magnetic fields near
their Curie point, due to a sharp decrease near
this temperature in the magnetic anisotropy of the
materia). Two heating cycles were used to study
the magnetisation carrier minerals. The method
of stepwise demagnetisation by temperature
was substantiated on the basis of the data of
thermomagnetic analysis.

Paleomagnetic studies of the component
composition of NRM vectors [9]. Samples of
kimberlites (CK and PK) were subjected to
laboratory experiments on demagnetisation by
an alternating magnetic field and temperature.
The characteristic components In°" of kimberlites
were taken along straight lines passing through at
least three points and the centre of the Zijderveld
diagram [30]. In complicated cases the joint
analysis of single directions and remagnetisation
circles was used [31]. The resulting statistics
included data on one sample from each piece
which underwent stepwise demagnetisation by
temperature or alternating magnetic field.

Petrographic and geochemical studies were
carried out to study the composition of minerals
of the ferrimagnetic fraction of kimberlites and
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Fig. 6. Diagram of the fault-block structure of the localization area of the Komsomolskaya pipe with
the elements of the magnetic texture of dolerite sill “flow” that reserve the Komsomolskaya pipe deposit [9]:
1 — estimated direction of sill movement; 2 — faults and their occurrence elements;

3 — ore body contour; 4 — open-pit bench; 5 — blue/red and green circles — dolerites of the second/third phase
and petromagnetic heterogeneities of 2(5) type, respectively, the number inside the circle indicates the azimuth of the
long axis of the magnetic susceptibility anisotropy ellipsoid (K,), the number next to the circle is the outcrop number
For further explanations, see below.

Puc. 6. Cxema pa3/10mM0-6/10K08020 CIMpOeHUsl y4acmka Jiokanusayuu mpy6bku «kKomcomonbckasi»

C 3JleMeHmamMu Ma2HUMHoOU meKkcmyphbl «MeYeHUs1» cusisioe 0osiepumos,
6poHupyroujux mecmopoxxdeHue mpy6ku «Komcomonbckasi» [9]:

1 — npednonazaemoe HarnpasneHue 08UXEHUS CUIos; 2 — pa3fioMbl U 3/1eMEHMbI UX 3arie2aHust;

3 — KoHmyp pydHozo mena; 4 — ycmynbl Kapbepa,; 5 — CUHUG/KpacHbIU U 3e51eHbIl KpyKoK — dorepumas! 8mopoll/
mpembel hasbl U nempomMazHUMHbIe HEOOHOPOOHOCMU 2(5) muna coomeemcmeeHHO, YUCIIO 8HYMpPU KpyxKa
obosHadaem azumym OnuHHoOU ocu annauncouda aHU3omponuu MmazHuUmHou eocripuumyusocmu (K,),
yugbpa psiOoM ¢ Kpy>KKOM — HOMep OOHaXeHus
Jpyaue nosicHeHus1 CM. HUXe 1o mekcmy

basites according to generally accepted methods
[21, 30-34].

Apparatus and equipment. Laboratory
researches were carried out on modern apparatus
and equipment: Camebax-micrho microprobe,
scanning microscope JSM-6480LM, X-ray
tomograph V/tome/ XS 240 Phoenix GE, high-
resolution autoemission electron microscope
TESCAN MIRA 3 LMU series, scales VMK

4001, multifunctional magnetic susceptibility
meter MFK1-FA, spin-magnetometer JR-6,
demagnetising units with alternating magnetic
field AF-Demagnetizer and LDA-5 and tempe-
rature MMTDS80A, vibro-magnetometers and
magnetic fraction meters, etc.

Material processing and interpretation.
The obtained factography (sampling schemes,
measurement and experimental data, analyses,
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etc.) was summarised in the “RESEARCH”
database [35].

During the studies we used domestic and
foreign methodological developments on graphic
and analytical implementation of solutions of
petro- and palaeomagnetic problems using the
computer programs Statistica-6 [36], Enkin-96
[37], Anisoft-42 [38], OPAL-3 [39], PetroStat and
AMSStat [35].

To solve the set task of physical and geological
modelling, ModelVisionPro-17.5 (MVP-17.5)
software (Encom Technology, Australia) was
used, which allows building geological models
and comparing their simulated characteristics
with field observation data. MVP-17.5 automates
the forward and backward modelling process,
which allows to verify the decision on the
suitability of a particular PhGM as well as to
predict some properties of its constituent PPhTs.
The software is a 3D shell that can be used to
create simple geological models, with a high level
of performance, or complex models with a large
number of objects.

Results and discussion

At the stage of laboratory works the spectrum
of values of physical parameters of PPhT, which
are the constituent elements of PPhM of the
Komsomolskaya deposit, was obtained (Table 3;
Fig. 7). Subsequent paleomagnetic and magneto-
mineralogical analyses revealed the nature of
their magnetisation.

PPhT-1, which includes unaltered host
rocks of the carbonate basement of the Early
Palaeozoic — silt-sandstones and limestones
of the Oldondin (€,-O,0l), Sokhsolokh (O,_sh),
Kylakh  (O,;kl) formations and Landover
(S4In) stage (Fig. 1, d; 4, d), characterised by
bulk density o = 2600143 kg/m® magnetic
susceptibility @& < 10-10° SI, NRM /n < 5-10° A/m
and factor Q < 0.2 (i.e. practically non-magnetic
formations) (Table 3; Fig. 7). The directions of
NRM vectors are clustered in northern rhumbas
Dm = 353° with a gentle inclination Jm=18°. The
average values are quite similar to the host rocks
of the carbonate basement of the Nyurbinskaya
pipe [22]. In the zones of “firing” (PMHSs of type 2)
with kimberlites and dolerites of the third phase
of embedding, the inclinations of NRM vectors
become negative in the 15t and 3 sectors of the
stereogram, respectively: D = 61° and J = -20°,
D =284° and J = -65°.

PPhT-2 (CK) and PPhT-3 (PK) represent
objectsofgeologicalandgeophysicalprospecting—
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primary diamond deposits (Fig. 1, d; 5, e, ). Their
bulk density varies from 2300 to 2500 kg/mé,
slightly increasing with depth (see Table 3;
Fig. 7). Magnetic characteristics of the studied
kimberlites are elevated, relative to sedimentary
PPhT-1 and PPhT-4, but have a number of
peculiarities.

According to the results of petrochemical
studies in kimberlites there are several
minerals-carriers of magnetisation: Magnetite —
Mgt, Titanomagnetite — Timt, limenite — Ilm
and Chromospinelide — ChSp (Fig. 3, ¢)®. In
(Table 4; Fig. 8), the results of chemical and
magneto-mineralogical studies of fine-medium
porphyry kimberlite (sample kom16-04) are
presented. Curie points highlighted on the
thermomagnetogram ae during heating (Fig. 8, b)
correspond to the minerals Mgt (=560 °C) and IIm
(=400 °C).

The results of magneto-structural analysis
of the kimberlite magnetisation carrier minerals
are given in (Fig. 8, ¢, d). Almost all the studied
samples belong to pseudo-single-domain grains
capable of fixing the primary thermal NRM.

The kimberlites of the upper horizons,
especially those of the “Detachment”, clearly
experienced a temperature impact from the sill of
dolerites of the Kuzmovsky complex (third phase)
(Fig. 9, a; Table 5) — the metachronous mean-
temperature component of the NRM vector B in
the temperature range from 250 to 400 °C agrees
with the direction of the primary NRM of the sill
(Fig. 9, d; Table 5) [17, 44, 45]. Such kimberlites
have increased values of Q > 1, and, directly,
in the endocontact with the dolerite sill &2 =
5200-10% SI, In = 2600-10-% A/m, the NRM vector
is Dm = 229° and Jm = -59°. At depth, where the
influence of magmatic and exogenous processes
decreases, the kimberlites have common factor
values of 0.3 < Q < =0.4 and gentle inclinations
of the J vector from -18 to 14° in the first sector of
the stereogram. In general, the NRM vectors of
kimberlites retained the primary high-temperature
component C, which corresponds to the Middle
Paleozoic tectono-magmatic stage [17, 46, 47].

PPhT-4 (sandstones of the Aikhal Formation
C,;ah), which occur as lenses of low thickness
on kimberlites, are practically non-magnetic
formations (see Fig. 2, a). The density of unaltered
sandstones o = 2160+£34.6 kg/m?® is significantly
lower than that of carbonate basement rocks and
sandstones orogenised by dolerite sills — o =
2296+80.2 kg/m? (Table 3; Fig. 7). The directions
of in situ NRM vectors of the latter (PMHs of
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Fig. 7. Distributions of sample physical parameter values from the diamond deposit
of the Komsomolskaya kimberlite pipe:

a — histogram of bulk density; b — dependency graph of magnetic susceptibility a, natural remanent magnetisation
In and factor Q; ¢, d — stereograms of vectors of natural remanent magnetisation In (c) and total magnetisation Is (d)
Puc. 7. PacnpedeneHus 3Ha4eHull ¢husuveckux napaMmempoe o6pa3yoe MecmopoxoeHusl aima3os
kumbepnumoeol mpy6ku «KomMmcomonbckasi»:

a — eucmoepamma obbemHoU nnomHocmu; b — epaghuk 3agucumocmu mMagHUMHoU 80CPUUMYUBOCMU &,
ecmecmeeHHOoU ocmamoy4Hol HamazHu4YeHHocmu In u gpakmopa Q;
¢, d — cmepeoepamMMbl 8EKMOPO8 ecmecmeeHHOU ocmamoyHoU HamazHu4yeHHocmu In (c)

u cyMmapHoU HamagHu4eHHocmu Is (d)
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Table 3. Spectrum of density and magnetic parameters of the main petrophysical taxa

of the diamond deposit of the Komsomolskaya kimberlite pipe in situ

Ta6bnuua 3. CnekTp NSIOTHOCTHLIX U MarHUTHbIX NapaMeTPOB OCHOBHbIX NeTPodU3N4YeCKkMX TaKCOHOB
MecCTOpPOXAEeHUA ariMa3oB KUMbepnuToBon Tpyoku «KomcoMornbckas» B «eCTeCTBEHHOM 3areraHumn»

In
Site o (s), & (¢), - Q (¢),
No. (horizon) Nl kgime | ™ [10ssi| M@ | g o | g o | KUnits/ | unis
103 A/m ’ ’ Qgs, °
Carbonate basement intervening rocks, PPhT-1
26, 28, 29 2600 8 0.5 0.13
! (280-235) A0 sy | 18| (roe) | 17y | 398 | 18 | STIRA g
. 2606 3 2 0.98
2 28* (280) 2 (103.7) 10 (103) | (1.21) 61 -20 | 89.6/5.1 (1.19)
o 2352 28 6 0.43
3 | 4,5,7,15,23* (625-610) | 6 (133.8) 24 (138) | (1.66) 284 | -65 | 4.2/16.6 (151)
Coherent kimberlites of the Daldyno-Alakitsky intrusive complex 1D4-C,dl, PPhT-2 (dyke)
27,28 2321 44 6 0.29
4 (280-235) 16 (59.6) 65 (1.17) | (1.23) ! 18 | 2927 (1.1)
Pyroclastic kimberlite of the Daldyno-Alakitsky intrusive complex 1D,-C,dl, PPhT-3 (nec)
9-12 2311 828 438 1.09
5 (595) S| aar) | 23| (134) | (20 | 29| 50 | 23207 4oy
21** (595), kimberlite 5205 259 1.02
6 detachment L T sy | ze) | 220 | 59| 198139 1
2466 1673 271 0.33
7 22, 23 (560) 7 (20.8) 55 (1.11) (1.08) 10 8 2.9/13.9 (1.07)
25, 26, 29, 30 2509 447 92 0.42
8 (330-235) Bl oasay |22 (13| (a3 | 7] 2T g g
Overlying sandstones of Aikhal Formation C,;ah, PPhT-4 (lens)
2160 9 15 3.55
9 3(632) 3 (34.6) 14 (106) | (1.21) 107 | 79 | 81.3/44 (122)
" 2296 73 28 0.8
10 11** (605) 5 (80.2) 16 (156) 2.11) 257 | -58 | 12.9/10.7 (155)
Tuffs of Alakit Formation P,-T,al, PPhT-5 (lens)
19, 24 2425 37 7 0.38
" (650-625) 61 (1204) | | (104) | (113) | 62 | 88 | 247TRI 1445
1,19** 2401 36 7 0.42
12 (650-640) 41 332) | % | (103) | (11a) | B4 | 62| 22342 1 40
Dolerites of the Katangsky intrusive complex By-yBP,-T,, PPhT-6 (sill)
2925 1349 1808 2.75
13 | 1-3, 18-20, 24 (650-625) | 53 (6.4) 249 (103) | (1.04) 77 83 | 31.1/1.6 (1.04)
5, 15-19** 2887 1288 949 1.51
14 (650-625) 221 207y | M® ] 03y | (ory | B0 | | TIST g0y
Dolerites of the Kuzmovsky intrusive complex yBT,, PPhT-7 (sill)
4-7,10, 13-15
"oa ’ 2962 1808 842 0.96
15 21-23 52 225 284 | -51 3.8/5.6
(625-550) (4.5) (1.02) | (1.05) (1.04)

Note. N — is the number of pieces; o — is the arithmetic mean value of bulk density; s — is the error of the arithmetic mean;
n —is the number of cubes; e, In, and Q — are the geometric mean values of the magnetic susceptibility, natural remanent
magnetization, and Koénigsberger coefficient (In/li), respectively; € — is the error of the geometric mean; Dm — mean
declination; Jm — mean inclination; k — accuracy; ays — radius of the 95 % confidence circle of vectors In. */** — samples
taken in contact with kimberlites/dolerites (petromagnetic heterogeneity of the firing zone [7, 16]).
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Table 4. Component chemical composition of magnetisation carrier minerals in the sample kom16-04
Tabnuua 4. KOMNOHEHTHLIN XMMUYECKUIM COCTaB MUHeparioB-HocuTerie HamarHuieHHocTu obpasua kom16-04

Oxide Probe points
2.1 2.2 2.3 24 2.5 2.6 2.7 2.8 2.1 212
MgO 5.17 1.17 0.89 9.86 1.65 13.45 0.81 1.98 0.89 7.56
Al,O, — - — 0.36 — 0.97 — — — 0.23
SiO, 4.49 1.05 0.72 0.14 1.86 0.13 0.32 1.9 0.67 —
CaOo 0.14 0.17 0.16 - 0.16 - 0.08 0.22 0.1 0.08
TiO, 0.13 0.09 - 51.17 - 54.41 - - 0.23 46.79
V,0; - - - 0.71 - 0.77 - - - 0.71
Cr,0, - - - 2.06 - 1.77 - - - 243
MnO - - - - - 0,49 - - - -
FeO 80.68 95.42 94.8 39.72 91.19 35.3 90.89 91.15 90.48 42.44
Nb,O, - - - 0.37 - 0.3 - - - 0.44
Sum 90.61 97.9 96.57 104.39 94.86 107.59 921 95.25 92.37 100.68
Mineral Mgt Mgt Mgt lIm Mgt lIm Mgt Mgt Mgt lIm
Note. The probing points are shown in Figure 8, a.
Kt [E-6)
a kom16-04 b a000 -
b kom16-04
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1.6E5 1.6E6 SD
1.4E5 Naes b == ] Pl earari -E ------
1.2E5 1.2e6 204 : ;
1ES 1E6 2 ‘ PsD H
Mrs |— = ' '
80000 8ES 0.3} 4 g
60000 6ES A
40000 4E5 0.2 ; ’ ‘.“ = ;
20000 2€5 . 2 ° '
o |8 0 bl e Sp g g g " 1 22
10000 -1ES ' P i MD ®3
100 0 100 200 300 400 » m5Too 0. 0 . > 3 - s ®4

Fig. 8. Magneto-mineralogical studies of the Komsomolskaya pipe kimberlites:

a — backscattered electron micrograph of the sample kom16-04; b — thermomagnetogram of magnetic susceptibility ae
(red/blue line — sample heating/cooling process); ¢ — hysteresis loops of induced Mi (red) and residual Mr (blue)
saturation magnetisations; d — Day plot: 1 — pyrite vein; 2 — coherent kimberlite; 3, 4 — pyroclastic kimberlites
at horizons: 3 — from +595 to +560 m, 4 — from +330 to +235 m (see Table 3)

SD, PSD, MD and SPM — distribution areas of single-, pseudo-, multi-domain and superparamagnetic particles
Puc. 8. MazHumo-muHepasiocu4deckue uccredogaHusi kKumbepsiumoe mpy6bku «Komcomonbckasi»:

a — Mukpoghomoepagpusi obpasua kom16-04 8 06pamHoO paccesiHHbIX 31eKMpoHax; b — mepmomazHUmMozpamma
Maz2HUMHOU 80CrpuUUMYUBOCMU g (KpacHasi/CUHsIS IUHUST — MPoUecc Hagpesa/oxnaxdoeHust obpa3ua);
¢ — nemnu aucmepe3auca UHOyyuposaHHoU Mi (kpacHasi) u ocmamoyHoU Mr (cuHsisl) HamagHU4YeHHocmeu
HacbiweHus; d — Quazpamma [esi: 1 — nupumosasi xuna; 2 — KoeepeHmMHbIl Kumbepnum, 3, 4 — nupoknacmu4yeckue
Kumbepriumsl Ha eopu3oHmax: 3 — om +595 do +560 m, 4 — om +330 do +235 m (cm. mabn. 3)

SD, PSD, MD u SPM — obnacmu pacnipedeneHusi 00HO-, 1cegdo-, MHO2000MEHHbIX U CyneprnapamagHUmMHbIX Yyacmuy,
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Fig. 9. Paleomagnetic studies of petrophysical taxa of the deposit of the Komsomolskaya kimberlite pipe:
a — kimberlites; b, d — dolerites of the intrusive complexes of Katanga (second phase)
and Kuzmovsky (third phase), respectively; ¢ — Alakit Formation tuffs
Puc. 9. lNaneomazHumHsbIe uccriedogaHusi nempoghusuyecKkux maKCoHoe
MecmopoxxdeHusi Kumbeprumoeol mpy6ku «KomMcomosibcKkasi»:
a — kumbepnumel; b, d — donepumsl kKamaHaCKo20 (8mopasi ¢hasa) u Ky3bMOBCKO20 (mpembsi ¢ha3a)
UHMPY3UBHbLIX KOMI1/IEKCO8 COOMBEMCMBEHHO; C — Mydhbl anakumckol ceumal
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type 2), also agree with the zones of PPhT-1
remagnetisation by sill dolerites of the third
phase: Dm = 257° and Jm = -58°. In general
(in terms of size and physical properties), the rocks
of this complex are unlikely to significantly distort
the anomalous gravimagnetic field of the deposit.
The most serious anomalies-interferences in
the observed geophysical fields of the deposit
are created by basites of the second and third
phases (Fig. 1, ¢, d; 5, a—c) [19]. They are
characterised by significant size in volume and
varying in a wide range of values of density and
magnetic parameters (see Table 3; Fig. 7).
PPhT-5, which includes tuffs of the Alakit
Formation P,-T,al (Fig. 1, d; 4, d; 5, a, d), is
located at horizons from 625 to 650 m and is
characterised by average values of density and
relatively low values of magnetic parameters
(Table 3, Fig. 7; 10) comparable to PPhT-4:
o = 2400 kg/m?, & = 37-10° Sl, In = 7-10° A/m,
Q = 0.38. Tuffs are deposited as lenses of rather
significant volumes (length from 50 to 100 m
and more, thickness of the first tens of m), which
should be taken into account when constructing
deterministic PhGM of diamond deposits in the
areas of 4 and 5 geotypes. These objects are
capable of creating false gravity anomalies on
the day surface, similar to kimberlite bodies
(pipe-type anomalies). According to NRM vectors

Ig(In), 10-3 A/m
3.0

Haykun o 3emne u Heapononb3oBaHue / ISSN 2686-9993 (print), 2686-7931 (online)

in tuffs, two petromagnetic taxa (PPhT) are
distinguished: petromagnetic groups (PMG) and
PMHs of type 2 [16, 44, 45]. In PMHs of type 2,
in contrast to PMG, in addition to the primary
component D, NRM vectors of metachronous
(component B) nature (Fig. 9, c; Table 5),
characteristic of the “firing” zones: Dm = 284° and
Jm = -62°, which indicates their remagnetisation
by the sill of the dolerites of the third phase, were
established within the temperature range from
150 to 350 °C. In the northern section above the
tuffs, characterised by low values of density and
magnetisation, there is an increased positive
(up to 2 mGal) gravity and intense negative
(up to -1000 nT) magnetic anomaly (Fig. 4, a,
b, d), which is a paradoxical phenomenon in
geophysics. Most likely the cause of the observed
gravimagnetic anomaly is explained by the deep
structure of the deposit. On this basis, it should
be interpreted as a structural type SA anomaly,
reflecting a favourable prospecting environment
on the flanks of the deposit (Fig. 1, ¢, d; 4; 5, a).

PPhT-6 (together with PPhT-5) armours the
Komsomolskaya deposit at horizons from 625 to
650 m (Fig. 1, ¢, d; 2, a, b; 4, d; 5, a—c; 12, a).
Its bulk density reaches o = 2900 kg/m® and
magnetic susceptibility e = 1300-10 Sl (Table 3,
Fig. 7; 10). This fact confirms that the dolerite
sill of the second phase is characterised by a

ig(In), 10-3 A/m
38
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Fig. 10. Facies classification of basite petrophysical taxa of the diamond deposit of the Komsomolskaya
kimberlite pipe on the In-se-Q diagram (according to [44, 45]):
figurative points with 95 % confidence ovals for basites: 1 — PPhT-6a (second phase dolerites);
2 — PPhT-7 (third phase dolerites); 3 — PPhT-6b (firing/stress zone dolerites);
4 — PPhT-5 (Alakit Formation tuffs)

Puc. 10. ®ayuanbHasi Knaccugukayuu nempoghuszuyeckux makcoHoe 6a3umoe MecmopoOeHusi aiMa3oe
Kum6epnumoeol mpy6ku «Komcomonbckasi» Ha 2paghuke In-ze-Q (co2nacHo ucmoyHukam [44, 45]):
uaypamueHble moyku ¢ oganamu dosepusi 95 % 6azumos: 1 — PPhT-6a (Gonepumsl emopol ¢hasbl);

2 — PPhT-7 (donepumbl mpemsel ¢hasbl); 3 — PPhT-6b (Qonepumsi 30HbI 06xU2a/cmpecca);

4 — PPhT-5 (mychbi anakumckol ceumai)
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Table 5. Paleomagnetic characteristics of petrophysical taxons of the Komsomolskaya

pipe in comparison with reference data for the Yakutsk diamondiferous province

Tabnuua 5. lNaneomMarHUTHbIEe XapaKkTepUCTUKM NeTPodPU3NYECKUX TaKCOHOB TPYyOku «Komcomonbckasa»
B CpaBHEHUM C penepHbIMU AaHHbIMU MO SIKyTCKON aniMa3oHOCHOW MPOBUHLIUK

Object
[source]

o

No. Nin | Dm,° | Jm,

o

k Qgs, ° ®?,° A° dp/dm, © fm,

Komsomolskaya diamond deposit (author’s data): ¢ = 66° 00’; A = 111° 37°

Third phase of dolerites,

In® (component B) 1732

259

12.5 7.5 - - - -

Second phase of dolerites,

In™ (component B) 1/41

254

9.3 7.7 - - - -

Tuffs of the Alakit
3 Formation,
In" (component B)

1711 | 245

15.9 11.8 - - - -

Tuffs of the Alakit
4 Formation,
In° (component D)

M7 | 42

10 11.9 - - - -

Second phase of dolerites,

In® (component D) 157

65

254

Kimberlites,

In™ (component B) 114

302

49 | 20 - - - -

Kimberlites,

In® (component C) 1725

32

14.5 7.9 -5 81 4.8/8.7 17

4+5, second phase

(component D) 274

52 81

749 9.1 71 157.5 17117.6 73

1+2+3+6, third phase
9 of dolerites
(component B)

4/93 | 262

84.1 10.1 53 175.2 15.7/17.8 57

Published data

10 Dolerites BPZ,vm _ _ _
Nyurbinskaya pipe [22]

-14.6 174 3.7/71 10

1 Kimberlites 1PZ,nk B B B
Nyurbinskaya pipe [22]

-11.5 111.2 3.5/7.5 13

12 Basalts D,ap B B B
Frasnian Stage [40]

1.9 91.7 6.1/9.7 26

Dolerites BPZ,vm
Mir pipe [41]

96.6 8.3/13.3 26

Kimberlites 1PZ,dI
14 Verkhnemunskoe - - _
deposit [42]

26.5 142.2 6.2/7.8 46

Kimberlites tMZ,0l
15 Obnazhennaya - - -

pipe [43]

59.6 143.9 11.1/11.3 75

Note. N/n — number of sites/samples participating in the statistics. Parameters of grouping vectors of the characteristic
NRM: Dm — mean declination; Jm — mean inclination; k — accuracy; aq; — is the confidence angle with a probability of 95
% of vectors In. Paleomagnetic pole: @ — latitude; A — longitude; dp/dm — semi-axes of the oval of 95 % confidence of the

paleomagnetic pole; fm — paleolatitude.

rather homogeneous chemical and petrographic
composition [3]. The geotype of magnetic
susceptibility anisotropy (AMS) (see Fig. 6,
outcrops 1 and 20) is sedimentary [23]: the
magnetic stratification plane is subhorizontal, and
the direction of sill movement is south-southwest
(Fig. 11, b), which indicates their connection with
the Vilyuisko-Kotuiskaya fault zone (Fig. 1, b).

At the same time, PPhT-6 as well as tuffs (PPhT-
5) are divided into two types by NRM vectors
and Q factor. The first PPhT-6a is represented by
unaltered dolerites (PMG) and is characterised
by In = 1800-103 A/m and Q = 2.75 and compact
vectors Dm=77°,Jm=83°, k=31.1and ay;=1.6°.
Generally, the NRM vectors are magnetically
rigid with a D component (Fig. 10, b; Table 5).
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In the second PPhT-6b sill dolerites of the
second phase, as well as in PPhT-1, 3, 4 and 5,
30 % of the studied samples (22 pieces) have
NRM vectors with In = 950-10° A/m and Q = 1.51
with negative polarity Dm = 285°, Jm = -29°,
characterised by large scatter k = 1.7 and ay; =
15.7° (Table 3, Fig. 7; 10). This is a clear sign
of PMHs, the formation of which occurred due
to heating and/or pressure from the negatively
magnetised sill of dolerites of the Kuzmovsky
complex (PMHs-2 and 5 types, respectively, of
firing and stress) [6, 7, 16, 47—49]. In addition,
in sites 3 and 19, the dyke geotype AMS (the
magnetic stratification plane is subvertical,
southwestern strike, and in site 5 — sedimentary
geotype (Fig. 11, ¢) [5, 23]. The studied PMHs
are characterised by rather large sizes (thickness
20 and more m, extension from 100 to 150 m)
and wide development in the upper part of the
quarry.

The first (PPhT-6a) and second (PPhT-6b)
taxa differ markedly in the values of hysteresis
parameters (Fig. 12). The second one is
characterised by increased values of Mrs and
Ber, which may be determined by the pressure
induced from the sill side of the dolerites of
the third phase [48, 49]. According to [50],
ferromagnetic samples that have experienced
stress have an altered domain structure, which
can cause a simultaneous change in the AMS
geotype. Temperature has little or no effect on
the transformation of the original AMS geotype.

At the same time the metachronous NRM B
component was formed due to the temperature
in PPhT-6b (Table 5). In the footwall of the
dolerite sill of the second phase, which is in
contact with the dolerite sill of the third phase,
it completely erased the primary component D.
With increasing distance (horizon height), the
influence of metachronous component Bweakens
and component D gradually appears [16, 18].
According to our observations, the thickness
of the firing zone can reach from 20 to 25 m
(Fig.1,d;4,d;5, a; 11, a). Thus, the petromagnetic
boundary is shifted upward relative to the
petrodense (geological) boundary, which should
be taken into account when constructing the
PPhM.

PPhT-7 or dolerite sill of the third phase is
mainly developed in the carbonate basement
at horizons from 550 to 580 m (boundary of the
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O,;kl and S,In formations), sometimes reaching
the horizon 625 m (Fig. 1, d; 4, d; 5, a—c; 11, a) [10].
The formation of almost all metachronous NRM
vectors we have identified in the PPhT of the
Komsomolskaya deposit is associated with it. The
sill of dolerites of the third phase is characterised
by relatively high bulk density o = 2960 kg/m?
and, accordingly, magnetic susceptibility e =
1800-10° Sl (see Table 3; Fig. 7; 10), which
indicates an higher percentage of iron and
titanium [3]. On the other hand, dolerites of this
phase are characterised by reduced, relative to
PPhT-6, values of In=840-10° A/m and Q = 0.96.
The in situ NRM vectors have mainly negative
polarity: Dm = 284°, Jm = -51°, k = 3.8 and
0y = 5.6°. According to [16], PPhT-7 basites
belong to the PMHs-1 type —bodies remagnetised
by the geomagnetic field: the NRM vector
includes a viscous low-temperature (up to 250 °C)
component A and a primary high-temperature
component B (Fig. 9, d; Table 5). There are no
metachronous NRM components of geological
nature. The dolerite sill of the third phase dolerites
also has a sedimentary AMS type, indicating its
southwestward movement (Fig. 6; 11, d) from the
Vilyuisko-Kotuiskaya fault zone (Fig. 1, b).

The obtained petrophysical, petro- and
paleomagnetic data (Table 3; 5) formed the basis
for solving the above tasks on the formation of
static (deterministic) PhGM and dynamic PhGM
of the diamond deposit of the Komsomolskaya
kimberlite pipe, which made it possible to
establish a connection between the observed
anomalous gravimagnetic field and the structure,
material composition, physical characteristics,
nature and age of magnetisation of the PhGM
in order to substantiate the prospecting physical
and geological criteria.

The geological exploration data [10]® were
used to construct a framework for 3D PPhM of
the deposit (Fig. 13, b). The petrophysical data
for the studied PPhT (Table 3) allowed us to
calculate the model gravimagnetic fields in the
MVP-17.5 programme and compare them with
the available geophysical survey data (Fig. 13, a).
Of particular importance in the construction of
a correct PhGM were the PPhTs of types 2 and
5 that we identified in the basites. After removing
PPhT basitic bodies from the 3D PPhM
(Fig. 13, c¢) using the “exclusion method™, their
gravimagnetic effect was determined using the

SNikitsky V.E., Glebovskiy Y.S. Magnetic prospecting. Reference book of geophysicist. Moscow: Nedra; 1980, 367 p. (In Russ.) /
MarHutopassegka. CnpaBovHuk reocpmanka / nog pea. B.E. Hukutckoro, FO.C. Mebosckoro. M.: Heapa, 1980. 367 c.
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Fig. 11. Study of dolerite magnetic susceptibility anisotropy
in the open pit of the diamond deposit of the Komsomolskaya kimberlite pipe:
a — geological section of the north-eastern side of the open pit;
b—d — stereograms of magnetic susceptibility anisotropy
1-3 — ellipsoid axes with 95 % confidence ovals, long K,, middle K, and short K;, respectively; 4 — direction of dolerite
sill movement; 5 — magnetic stratification plane formed by the K, and K, main axes of the ellipsoid
For other explanations, see Fig. 6
Puc. 11. U3yyeHue aHuU3omponuu MazHUMHoOU eocrnpuumM4yusocmu 6os1epumos
8 Kapbepe MecmopoxOeHus1 anma3oe Kumbepsumoesoli mpy6ku «Komcomonbckasi»:
a — eeorioauyeckuli pa3pes cegepo-80cmoyHo20 bopma Kapbepa;
b—d — cmepeoepammbl aHU30MPONUU MagHUMHOU 80CMpPUUMYUBOCMU
1-3 — ocu annuncouda ¢ osanamu dosepusi 95 %: dnurHHas K,, cpedHssi K, u kopomkas K; coomeemcmeeHHO;
4 — HanpaeneHue d8uxxeHUs curia 0osiepumos; 5 — nIo0CKOCMb Ma2HUMHO20 PacCiOeHUs,
obpasosaHHas anasHbIMu ocsimu annuncouda K, u K,
[pyaue nosicHeHusi cM. Ha puc. 6
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Fig. 12. Magnetostructural analysis of the Komsomolskaya pipe dolerites:

a — dependency diagram of hysteresis parameters of different-phase traps (blue/red/green circles —
second phase / third phase / petromagnetic heterogeneities, respectively, numerical symbols — piece numbers);
b — Day plot (SPM, SD, PSD and MD - distribution areas of superparamagnetic, single-,
pseudo-single- and multi-domain particles, respectively)

Puc. 12. MaecHumocmpykmypHbIl aHanu3 dosiepumoe mpy6ku «KomMmcomonbckasi»:

a — epachuk 3agucumMocmu 2ucmepe3uUcHbIX napamempos pasHoghasHbIX Mparnos (CUHUe/KpacHble/3eneHble
KpY>XO4KU — emopasi ¢hasa / mpembsi ¢ha3da / nempomazHumHbie HEOOHOPOOHOCMU COOMEEMCMEBEHHO,
uugbpsl — Homepa wmygos); b — duazpamma Les (SPM, SD, PSD u MD — obnacmu pacrnipedeneHusi
cyreprnapamazHUMmHbIX, 0OHO-, 1ce80000HO- U MHO2000MEHHbIX Yacmul, COOMEeMmCmeeHHO)

“exclusion method” of their gravimagnetic effect
from the total anomalous field, a classical pipe-
type anomaly was obtained (Fig. 13, d).

The dynamic PhGM of the Komsomolskaya
field is based on the obtained palaeomagnetic
data on PPhT: kimberlites, basites of the second
and third phases of intrusion (Table 5). The
calculated poles are compared with previously
obtained palaeomagnetic data [27, 40—43] and
with the basic apparent polar wander paths
(APWP) of the Siberian Platform [51] (Fig. 14, a).
The virtual geomagnetic pole of kimberlites of the
Komsomolskaya pipe (no. 7) agrees quite well with
the paleomagnetic poles of kimberlites (no. 11)
and basites (no. 10) of the Nyurbinskaya deposits,
dolerite dyke ofthe Mirdeposits (no. 13),and basalts
of the Appain Formation (no. 14). At the same time,
it is noticeably distant from the palaeomagnetic
pole of the Verkhnemunskoe diamond deposit (no.
14) [42], the age of which is estimated to be Late
Devonian-Early Carboniferous (D,-C,, =360 Ma).
The age of the Komsomolskaya kimberlite pipe
may be older (Table 1) [13], which is consistent
with the data on the size of its erosion cut [52].
The virtual geomagnetic poles of basites of the
second (no. 8) and third (no. 9) phases of intrusion
(Table 5; Fig. 14, a) correspond to the Early-Middle
Mesozoic APWP interval of the Siberian Platform
and the palaeomagnetic pole of the Obnazhennaya
kimberlite pipe (no. 15).

Palynspastic reconstructions performed under
the OPAL-3 programme [39] indicate that the
Siberian Platform moved from the equatorial belt
of the western hemisphere through the northern
polar region during the Phanerozoic, overcoming
a path of more than 150° in latitude (Fig. 14, b).
At the same time, the palaeogeographic
reconstructions of the Siberian Platform for the
main epochs of kimberlite and trap formation
correspond to the position of hot spots [53],
which confirms the decisive role of the latter in
the manifestation of these tectono-magmatic
processes [54]. For example, in the Middle
Palaeozoic (376-344 Ma), when the Siberian
Platform passed over the hotspots of Madeira,
Azores, and Canary Islands, the formation of the
Vilyuiskaya Syneclise and associated intrusions
of basites and kimberlites occurred [55, 56]. These
hot spots left on its surface the Alakit-Kuoisky,
Mirninsky, and Okinsky tracks, along which the
previously known and newly discovered (Hoptu-
Mayskoye and Syuldyukarskoye) kimberlite fields
are located (Fig. 14, c) [10]"2. In the south of the
Siberian Platform, according to this dynamic
PhGM, the Biryusa-Chunskiy diamondiferous
region is predicted to lie to the west of the
Mirninsky track. A correction of approximately 22°
clockwise angle for the reversal of the Aldan block
in post-Middle Paleozoic time is introduced into
the northeastern section of the Okinsky track [57].
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Fig. 14. Dynamic physical and geological model of kimberlite and trap intrusion
in the Yakutsk diamondiferous province:
a — paleomagnetic poles (see Table 5); b — paleomagnetic reconstructions of the Siberian Platform

in the Phanerozoic; ¢ — position of

the Middle Paleozoic kimberlite fields

of the Siberian Platform relative to the calculated hotspot tracks
1 — apparent polar wander paths of the Siberian Platform according to [561], figures — geological age million years;
2 — Paleomagnetic poles; 3 — hot spots according to [63]: C — Canary Islands,
M — Madeira Islands, A — Azores Islands, Il — Iceland, JM — Jan Mayen;

4 — estimated tracks of hotspots according to [54]: | — Alakit-Kuoisky, Il — Myrninsky, Ill — Okinsky;
5 — hotspot tracks with 95 % confidence intervals (brown stripes) and kimberlite fields (circles): known — blue (old)

and blue (new with discovery dates); inferred — yellow; 6 — location of the area under investigation

Puc. 14. QuHamuyeckasi ¢hu3uko-2eosio2udeckasi Moodesib 8HeOPEHUST KUMbepiumoe
u mpannoe 5Ikymckoul asiMa3oHOCHOU MPo8uUHYUU:

a — naneomazHumHsble nomnkckl (cM. mabn. 5); b — naneomasHumHsle pekoHecmpykuyuu Cubupckoli
nnamaeopmbi 8 haHeEPO30e; C — MONIOXKEHUe cpedHernaneo3olcKux Kumbepumossix rnonel Cubupckol
nnamagopmMbl OMHOCUMEsIbHO PacCyumaHHbIX MPEKo8 20PSYUX MOYeK
1 — mpaekmopus Kaxxywelcs Mmuepayuu nomoca Cubupckol rnnamagopmsi Mo ucmoyYHuUKy [51], uugbpbr —
eeorioauyecKul gospacm, MIIH fiem; 2 — nafeomMagHumHbIe Mosrckl; 3 — 20psyue MoYKuU o UucmoYHUKy [53]:

C — KaHapckue ocmposa, M — ocmposa Madelipa, A —

A3opckue ocmposa, Il — VicnaHndusi, IM — [IxxeH MalieH;

4 — npednonazaeMble MPeKU 20pA4UX MOYeK 1o ucmoyHuky [54]: | — Anakum-Kyotickud, Il — MupHuHckud,
Il — OkuHckul; 5 — mpeku eopsiqux moyek ¢ 0ogepumernbHbiMU UHmMepesanamu 95 % (kopu4yHeable nonochl)
U Kumbepriumosble nors (Kpy>XO4KU): U3eeCmHble — CUHUE (cmapbie) u 20r1ybbie (Hogbie ¢ amamu OMKPbIMUS);

fU?eC”7CU7aE%36AﬂbIe — Xenmele; 6 —

The formation of the Tunguskaya syneclise
and associated plateau basalts (=250 Ma) and
kimberlites (231-215 Ma) corresponds with the
Iceland hot spot [58, 60]. The Jurassic epoch of
kimberlite deposition (175-147 Ma) in the north
of the Siberian Platform is most likely due to the
“work” of the Jen Mayen hot spot.

Conclusion
The works performed in the quarry field of the
Komsomolskaya pipe allowed for the first time
for YaDP to carry out a comprehensive analysis
of the material and structural components in the
field structure and to argue for a deterministic
PhGM and dynamic PhGM (Fig. 13; 14), which

include the following elements:

rosnioxeHue patioHa uccredosaHull

1. The fault-block tectonics that host the
kimberlite pipe determined the behaviour of
the third phase of dolerites sill in the carbonate
basement. Its transition to the upper horizon was
carried out along zones of increased fracturing,
due to which such a kimberlite-bearing structure
(sigmoid, step) is marked by characteristic gravity
AG, and magnetic AT, anomalies (Fig. 1, d; 4, d,
10, a; 11, a).

2. In the zone of contact between dolerites
of the third phase and host rocks (kimberlites,
dolerites and tuffs of the second phase), the latter
form PMHs of types 2 and 5, i.e., areas of change
in the initial magnetic characteristics due to “firing”
and “stress” [6, 7, 16, 18, 44,45, 48, 49]. Moving in
the south-southwest direction (within 185-215°)
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from the Vilyuisko-Kotuiskaya fault zone (Fig. 1, b;
4, b; 6; 11), the negatively magnetised sill of the
third phase rose from the lower structural floor of
the carbonate basement (horizon 550 m) along
the zones of increased fracturing to the bottom
of the positively magnetised sill of the second
phase (horizon 625 m) (Fig. 1, d; 4, d; 11, a).
As a result, the occurrence of reverse polarity
NRM vectors in all previously formed PPhTs
studied by us is determined by remagnetisation
from the sill side of dolerites of the third phase
(PPhT-7). Consequently, it is reasonable to
consider the firing and stress zones as peculiar
PPhTs, the formation of which is associated with
a certain geological and tectonic setting. During
the formation of type 2 and 5 PMHSs in the traps
of early intrusion phases, there is a noticeable
displacement of petromagnetic boundaries (20
and more m upwards), which should be taken into
account in the physical and geological modelling
of the upper part of the section [19].

3. The location of the “blind” Komsomolskaya
kimberlite pipe is marked by the presence of
PMHs of types 2 and 5 in the overlying traps and
accompanying elevated gravity AG, and negative
magnetic AT, anomalous fields, which are con-
trolled by zones of increased fracturing (Fig. 1, d,
4, a—c; 5, a; 11, a). It is shown that PMHs are
characterised not only by the presence of the
metachronous component of the NRM vectors
of dolerites of early intrusion phases (first and
second), but also dyke type of AMS, increased
values of hysteresis parameters, etc. [6, 7, 16,
18, 44, 45, 48, 49]. For this reason, it is logical
to consider the PMHs of firing zones in traps
of early phases of intrusion as a petrophysical
search criterion for the presence of kimberlite
pipes in diamond prospecting areas of geotypes
4 and 5 [1] (of course, in combination with
geophysical, structural-tectonic, etc. features),
and the associated geophysical anomalies as

| 2024;47(2):190-219

SA of areas promising for the manifestation of
kimberlite bodies.

The proposed deterministic PhGM combines
the established features of the location and
kinematics of the discontinuities with the regularities
of changes in the material structure, shape,
physical (including magneto-mineralogical and
paleomagnetic) properties of the PPhT diamond
deposits of the Komsomolskaya pipe and the
behaviour of the geophysical fields observed above
them within the framework of the functioning of a
single tectono-magmatic system as a whole.

Since the geological structure of the
Komsomolskaya deposit is not unique (a similar
geological situation was also established at the
Krasnopresnenskaya pipe [10]), the probability of
finding deposits of a similar type in other areas
of the eastern side of the Tunguskaya syneclise
cannot be ruled out.

4. The NRM vectors, by which the coordinates
of the virtual geomagnetic poles of the PPhT are
calculated (Table 5; Fig. 14, a), are determined by
the motion of the Siberian Platform (Fig. 14, b).
Obviously the age of the Komsomolskaya
kimberlite pipe is relatively older compared to a
number of YaDP kimberlite pipes [17, 42, 43].
The obtained geomagnetic poles have a
sufficiently high statistical representativeness,
which is reasonable to use to refine the APWP of
the Siberian Platform.

5. The position of the Siberian Platform at the
epochs of kimberlite and trap formation agrees
well with the currently known hot spots (see
Fig. 14, b) [53], which may indicate their close
parasteric connection [54, 60]. On this basis, it
is recommended to develop a regional predictive
scheme for the location of kimberlite fields of the
Siberian Platform, which will be controlled by hot
spot tracks projecting onto its surface. It can be
used more widely for forecasting and prospecting
of other endogenous deposits in Eastern Siberia.

References

1. Vladimirov B.M., Dauev Yu.M., Zubarev B.M., Kaminskii F.V., Minorin V.E., Prokopchuk B.I. Diamond deposits
of the USSR, prospecting and exploration methods. Part 1. Geology of diamond deposits in the USSR. Moscow: Central
Research Institute of Geological Prospecting for Base and Precious Metals; 1984, 435 p. (In Russ.).

2. Tomshin M.D., Lelyukh M.I., Mishenin S.G., Suntsova S.P., KopylovaA.G., Ubinin S.G. Schematic evolution of trappean
magmatism on the eastern side of the Tungus syneclise. National Geology. 2001;5:19-24. (In Russ.). EDN: DHDAYX.

3. Tomshin M.D., Gogoleva S.S. Morphology of trap sills near kimberlites. Lithosphere. 2023;23(4):579-588.
(In Russ.). https://doi.org/10.24930/1681-9004-2023-23-4-579-588. EDN: VZFUFH.

4. Konstantinov K.M., Tomshin M.D., Khoroshikh M.S. Magnetoelastic effect of kimberlite host rocks (Yakutsk
diamondiferous province). Earth sciences and subsoil use. 2023;46(4):344-363. (In Russ.). https://doi.org/10.21285/2686-

9993-2023-46-4-344-363. EDN: GNUPHH.

5. Konstantinov K.M., Ivanyushin N.V., Mishenin S.G., Ubinin S.G., Suntsova S.P. Petrophysical model of the
Komsomolskaya kimberlite pipe. Geophysics. 2004;6:50-53. (In Russ.). EDN: SVRTGD.

WWW.Nznj.ru

I 213


www.nznj.ru
https://www.elibrary.ru/dhdayx
https://doi.org/10.24930/1681-9004-2023-23-4-579-588
https://elibrary.ru/vzfufh
https://doi.org/10.21285/2686-9993-2023-46-4-344-363
https://doi.org/10.21285/2686-9993-2023-46-4-344-363
https://elibrary.ru/GNUPHH
https://elibrary.ru/svrtgd

Earth sciences and subsoil use / ISSN 2686-9993 (print), 2686-7931 (online) £+
Hayku o 3emne n Hegpononb3oBaHue / ISSN 2686-9993 (print), 2686-7931 (online)

2024;47(2):190-219 !

6. Konstantinov K.M., Gladkov A.S. Petromagnetic heterogeneities in sintering zones of Permian-Triassic traps
of Komsomolsk pipe deposit (Yakutsk diamond province). Doklady Earth Sciences. 2009;427(1):880-886. https://doi.
org/10.1134/S1028334X09050365. EDN: MWWELN.

7. Konstantinov K.M., Gladkov A.S. Dynamic physical-geological model of the field of diamonds from the
Komsomolskaya kimberlite pipe (Alakit-Markha field of western Yakutia). Geodynamics & Tectonophysics. 2022;13(5):678.
(In Russ.). https://doi.org/10.5800/GT-2022-13-5-0678. EDN: IDAGIA.

8. Vakhromeev G.S., Davydenko A.Yu. Modeling in exploration geophysics. Moscow: Nedra; 1987, 194 p. (In Russ.).

9. Khramov A.N., Goncharov G.l., Komissarova R.A., Pisarevskii S.A., Pogarskaya |.A., Rzhevskii Yu.S., et al.
Paleomagnetology. Leningrad: Nedra; 1982, 312 p. (In Russ.).

10. Khar’kiv A.D., Zinchuk N.N., Kryuchkov A.l. Diamond primary deposits of the word. Moscow: Nedra; 1998, 555 p.
(In Russ.). EDN: IIYYNK.

11. Kostrovitsky S.l., Yakovlev D.A., Morikiyo T., Serov L.V., Amirzhanov A.A. Isotope-geochemical systematics
of kimberlites and related rocks from the Siberian platform. Russian Geology and Geophysics. 2007;48(3):350-371.
(In Russ.). EDN: IBCKOT.

12. Egorov K.N., Koshkarev D.A., Gladkov A.S. Structural and material evolution and diamond content of the
multiphase kimberlite pipe “Komsomolskaya” (Alakit-Markhinskoye field, Yakutia). National Geology. 2015;3:16-23.
(In Russ.). EDN: TYOPMF.

13. Brakhfogel’ F.F. Geological aspects of kimberlite magmatism of the north-east of the Siberian platform. Yakutsk:
Yakut branch of the USSR Academy of Sciences; 1984, 128 p. (In Russ.).

14. Agashev A.M., Pokhilenko N.P., Mal’kovets V.G., Sobolev N.V., Tolstov A.V., Polyanichko V.V. New age data
on kimberlites from the Yakutian diamondiferous province. Doklady Earth Sciences. 2004;399(1):95-99. (In Russ.).
EDN: OPTXGH.

15. Davis G.L., Sobolev N.V., Kharkiv A.D. New data on the age of Yakutian kimberlites obtained by the uranium- lead
isotopes on zircons method. Doklady Akademii nauk SSSR. 1980;254(1):175-179. (In Russ.). EDN: HMJUDG.

16. Konstantinov K.M., Mishenin S.G., Tomshin M.D., Kornilova V.P., Kovalchuk O.E. Petromagnetic heterogeneities
of Permo-Triassic traps of the Daldyn-Alakit diamondiferous region (Western Yakutia). Lithosphere. 2014;2:77-98.
(In Russ.). EDN: SGPOVZ.

17. Kravchinsky V.A., Konstantiniv K.M., Courtillot V., Savrasov J.l., Valet J-P., Cherniy S.D., et al. Paleomagnetism
of East Siberian traps and kimberlites: two new poles and paleogeographic reconstructions at about 360 and 250 Ma.
Geophysical Journal International. 2002;148(1):1-33. https://doi.org/10.1046/j.0956-540x.2001.01548.x.

18. Konstantinov K.M., Mishenin S.G., Ubinin S.G., Suntsova S.P. Distribution of natural magnetization vectors
of Permian-Triassic traps of the Daldyn-Alakit diamondiferous region. Geophysics. 2004;1:49-53. (In Russ.). EDN: STWTTH.

19. Konstantinov K.M., Novopashin A.V., Evstratov A.A., Konstantinov I.K. Modeling of gravimagnetic fields of primary
diamond deposits in areas of Perman-Triassic traps. Geophysics. 2012;6:64-72. (In Russ.). EDN: RZDIMT.

20. TravinA.V, Yudin D.S., Vladimirov A.G., Khromykh S.V., Volkova N.l., Mekhonoshin A.S., et al. Thermochronology
of the Chernorud granulite zone, Ol'’khon region, Western Baikal area. Geochemistry International. 2009;11:1181-1199.
(In Russ.). EDN: KXLBPT.

21. Akimoto S. Magnetic properties of FeO — Fe,O — TiO, system as a basis of rock magnetism. Journal of the
Physical Society of Japan. 1961;17:706-710.

22. Konstantinov K., Yakovlev A., Antonova T., Konstantinov |., Ibragimov S., Artemova E. Petro- and paleomagnetic
characteristics of the structural-material complexes of the diamond mining of the Nyurbinskaya pipe (Middle Markha district,
West Yakutia). Geodynamics and Tectonophysics. 2017;8(1):135-169. https://doi.org/10.5800/GT-2017-8-1-0235.

23. Konstantinov K.M., Artyomova E.V., Konstantinov |.K., Yakovlev A.A., Kirguyev A.A. Possibilities of the method
of anisotropy of magnetic susceptibility in the solution of geologic-geophysical problems of search radical diamond fields.
Geophysics. 2018. Ne 1. P. 67-77. (In Russ.). EDN: YWMSHU.

24. Savrasov D.l., Kamysheva G.G. Direction of remanent magnetization in kimberlites In: Magnetizm gornykh
porod i paleomagnetizm: materialy V Vsesoyuzn. konf. po paleomagnetizmu = Rock magnetism and paleomagnetism:
proceedings of the 5" All-Union Conference on paleomagnetism. 10-17 June 1962, Krasnoyarsk. Krasnoyarsk; 1963,
p. 124-129. (In Russ.).

25. Zhitkov A.N., Savrasov D.l. Paleomagnetism and the ages of kimberlites exemplified by the four pipes of Yakutia.
In: Extended Abstracts: 6™ International Conference. Novosibirsk: United Institute of Geology, Geophysics and Mineralogy,
Siberian Branch of Russian Academy of Sciences; 1995, vol. 6, p. 695-697. https://doi.org/10.29173/ikc2018.

26. Konstantinov K.M. Age of natural remanent magnetization of kimberlites of the Yakut diamondiferous province.
Nauka i obrazovanie. 2010;1:47-54. (In Russ.). EDN: LBECAL.

27. Tarling D.H., Hrouda F. The magnetic anisotropy of rocks. London: Chapman & Hall; 1993, 217 p.

28. DayR., Fuller M., Schmidt V.A. Hysteresis properties of titanomagnetites: grain size and composition dependence.
Physics of the Earth and Planetary Interiors. 1977;13(4):260-267. https://doi.org/10.1016/0031-9201(77)90108-X.

29. Dunlop D.J., Ozdemir O. Rock magnetism. Fundamentals and frontiers. Cambridge: Cambridge University Press;
1997, 573 p. https://doi.org/10.1017/CBO9780511612794.

30. Zijderveld J.D.A. Demagnetization of rocks, analysis of results. In: Collinson D.W., Creer K.M., Runcorn S.K.
(eds). Methods in paleomagnetism. Amsterdam: Elsevier; 1967, p. 254-286.

31. McFadden P.L., McElhinny M.W. The combined analysis of remagnetization circles and direct observation
in paleomagnetism. Earth and Planetary Science Letters. 1988;87:161-172. https://doi.org/10.1016/0012-
821X(88)90072-6.

214 I Www.nznj.ru


https://doi.org/10.1134/S1028334X09050365
https://doi.org/10.1134/S1028334X09050365
https://www.elibrary.ru/mwweln
https://doi.org/10.5800/GT-2022-13-5-0678
https://www.elibrary.ru/idagia
https://elibrary.ru/iiyynk
https://elibrary.ru/ibckot
https://elibrary.ru/tyopmf
https://elibrary.ru/optxgh
https://elibrary.ru/hmjudg
https://elibrary.ru/sgpovz
https://doi.org/10.1046/j.0956-540x.2001.01548.x
https://elibrary.ru/stwtth
https://elibrary.ru/rzdimt
https://elibrary.ru/kxlbpt
https://doi.org/10.5800/GT‐2017‐8‐1‐0235
https://elibrary.ru/ywmshu
https://doi.org/10.29173/ikc2018
https://elibrary.ru/lbecal
https://doi.org/10.1016/0031-9201(77)90108-X
https://doi.org/10.1017/CBO9780511612794
https://doi.org/10.1016/0012-821X(88)90072-6
https://doi.org/10.1016/0012-821X(88)90072-6

@Konstantinov K.M., Kuzina D.M., Khoroshikh M.S. Petrophysical taxa of diamond deposit... | 2024;47(2):190-219
KonctantuHoB K.M., Kyauna .M., Xopowmnx M.C. MNeTpocmsnyeckme TakCoOHbl MECTOPOXAEHMUS. . | ’ ’

32. Reed S.J.B. Electron microbe analysis and scanning electron microscopy in geology; 1996, 215 p. (Russ. ed.:
Ehlektronno-zondovyi mikroanaliz i rastrovaya ehlektronnaya mikroskopiya v geologii. Moscow: Technosphere; 2008,232p.).
EDN: QKHJJN.

33. McDonald G.A., Katsura T. Chemical composition of Hawaiian Lavas. Journal of Petrology. 1964;5(1)82-133.
https://doi.org/10.1093/petrology/5.1.82.

34. Saggerson E.P., Williams L.A.J. Nguramanite from Southern Kenya and its bearing on the origin of rocks in the
Northern Tanganyika alkaline district. Journal of Petrology. 1964;5(1):40-81. https://doi.org/10.1093/petrology/5.1.40.

35. Konstantinov K.M., Zabelin A.V., Zaitsevskiy F.K., Konstantinov I.K., Kirguev A.A., Khoroshikh M.S. Structure and
functions of the petromagnetic “RSEARCH” database of the Yakut kimberlite province. Geoinformatika. 2018;4:30-39.
(In Russ.). EDN: YPXHRB.

36. Borovikov V.P. STATISTICA: the art of data analysis on computer. For professionals. Saint Petersburg: Piter;
2001, 658 p. (In Russ.).

37. Enkin R.J. A computer program package for analysis and presentation of paleomagnetic data. Sidney: The Pacific
Geoscience Centre; 1994, 16 p.

38. Jelinek V. Measuring anisotropy of magnetic susceptibility on a slowly spinning specimen — basic theory. Brno:
Agico; 1997, 27 p.

39. Vinarskii Y.S., Zhitkov A.N., Kravchinsky A.Y. Automated system for processing paleomagnetic data of OPAL.
Moscow: All-Russian Institute of Economics of Mineral Raw Materials and Subsoil Use; 1987, 86 p. (In Russ.).

40. Konstantinov K.M., Tomshin M.D., Ibragimov Sh.Z., Khuzin M.Z., Konstantinov I.K., Yakovlev A.A., et al. Petro-
and paleomagnetic studies of basalts of the Upper Devonian Appainskaya suite (Western Yakutia). Geodynamics &
Tectonophysics. 2016;7(4):593-623. https://doi.org/10.5800/GT-2016-7-4-0224. EDN: XHEROT.

41. Konstantinov K.M., Ibragimov Sh.Z., Konstantinov I.K., Yakovlev A.A., Artemova E.V., Monhorov R.V.
Paleomagnetism of Precambrian dykes of dolerites of the Viluy-Markha zone of breaks (Yakut diamondiferous province).
Nauka i obrazovanie. 2016;1:13-20. (In Russ.). EDN: VWOMZZ.

42. Khoroshikh M.S., Konstantinov K.M., Sharygin I.S., Kuzina D.M., Potapov S.V., Kokodey D.Yu. Petromagnetism
and paleomagnetism of kimberlite pipes of the Verkhnemunskoe deposit (Yakutsk diamondiferous province). Earth
sciences and subsoil use. 2024;47(1):100-128. https://doi.org/10.21285/2686-9993-2024-47-1-100-128. EDN: AVKQNU.

43. Blanko D., Kravchinsky V.A., Konstantinov K.M., Kabin K. Paleomagnetic dating of Phanerozoic kimberlites
in Siberia. Journal of Applied Geophysics. 2013;88:139-153. https://doi.org/10.1016/j.jappgeo.2012.11.002.

44. Kirguyev A.A., Konstantinov K.M., Vasilieva A.E. Basite petromagnetic legend of the Tungus syneclise eastern
board. Arctic and Subarctic Natural Resources. 2019;24(1):18-32. (In Russ.). https://doi.org/10.31242/2618-9712-2019-
24-1-18-32. EDN: XPEQYO.

45. Kirguyev A.A., Konstantinov K.M., Kuzina D.M., Makarov A.A., Vasilieva A.E. Petromagnetic classification
of basites of the eastern side of the Tunguska syneclise. Geophysics. 2020;3:45-61. (In Russ.). EDN: FQKOIB.

46. Konstantinov K.M., Kirguyev A.A., Konstantinov I.K., Yakovlev A.A. Paleomagnetism of Komsomolskaya pipe
kimberlites (Yakutsk diamondiferous province). In: Geodinamicheskaya ehvolyutsiya litosfery Tsentral’no-Aziatskogo
podvizhnogo poyasa (ot okeana k kontinentu): sb. tr. konf. = Geodynamic evolution of the Central Asian mobile belt
lithosphere (from ocean to continent): proceedings of the meeting. 16—19 October 2018, Irkutsk. Irkutsk; 2018, vol. 16, p.
134-136. (In Russ.).

47. Konstantinov K.M. Generalized petromagnetic model of the primary diamond deposit of the Yakutsk kimberlite
province. In: Geodinamicheskaya ehvolyutsiya litosfery Tsentral’'no-Aziatskogo podvizhnogo poyasa (ot okeana k
kontinentu): sb. tr. konf. = Geodynamic evolution of the Central Asian mobile belt lithosphere (from ocean to continent):
proceedings of the meeting. 19—22 October 2021, Irkutsk. Irkutsk; 2021, vol. 19, p. 111-113. (In Russ.). EDN: IQPEMN.

48. KonstantinovK.M., KirguyevA.A., Khoroshikh M.S. Petromagnetic stress inhomogeneities: an applied consequence
of the Villari effect. Arctic and Subarctic Natural Resources. 2018;24(2):29-38. (In Russ.). https://doi.org/10.31242/2618-
9712-2018-24-2-29-38. EDN: UZSKPQ.

49. Konstantinov |.K., Konstantinov K.M., Khoroshikh M.S., Kirguyev A.A., Orlova G.V. Anisotropy of the magnetic
susceptibility petromagnetic heterogeneities of firing and stress zones of sedimentary and igneous rocks. Geophysics.
2023;4:41-49. (In Russ.). https://doi.org/10.34926/ge0.2023.75.92.007. EDN: LCABXV.

50. Kirensky L.V. Magnetism. Moscow: Academy of Sciences of the USSR; 1963, 144 p. (In Russ.).

51. Torsvik T.H., Van der Voo R., Preeden U., Niocaill C.M., Steinberger B., Doubrovine P.V., et al. Phanerozoic
polar wander, palaesogeography and dynamics. Earth-Science Reviews. 2012;114(3-4):325-368. https://doi.org/10.1016/j.
earscirev.2012.06.007.

52. Gorev N.I., Kolesnik A.Yu., Nikolenko E.I., Protsenko E.V., Sarostin P.V., Shakhurdina N.K. Formation history
of Middle Paleozoic kimberlites of the Alakit-Markha field, Western Yakutia. Ores and Metals. 2020;55(2):58-68. (In Russ.).
https://doi.org/10.24411/0869-5997-2020-10014. EDN: BFGCUI.

53. Muller R.D., Royer J.-Y., Lawver L.A. Revised plate motions relative to the hotspots from combined Atlantic and Indian
Ocean hotspot tracks. Geology. 1993;21(3):275-278. https://doi.org/10.1130/0091-7613(1993)021<0275:RPMRTT>2.3.CO;2.

54. Zhitkov A.N. Paleokinematics and pattern of kimberlite fields location on the Siberian platform based on the
hypothesis of hot spots. In: Extended abstracts: 6% Intern. kimberlite conf. Novosibirsk, 1995. Novosibirsk: Siberian Branch
of Russian Academy of Sciences; 1995, vol. 6, p. 692-694. https://doi.org/10.29173/ikc2017.

55. Kiselev A.l., Yarmolyuk V.V., lvanov A.V., Egorov K.N. Spatial and temporal relations of Middle Paleozoic basites
and diamondiferous kimberlites on the northwestern shoulder of the Vilyui rift (Siberian craton). Russian Geology and
Geophysics. 2014. Vol. 55. Iss. 2. P. 185-196. (In Russ.). EDN: SMXAEH.

Www.nznj.ru | 215



www.nznj.ru
https://www.elibrary.ru/qkhjjn
https://doi.org/10.1093/petrology/5.1.82
https://doi.org/10.1093/petrology/5.1.40
https://elibrary.ru/ypxhrb
https://doi.org/10.5800/GT-2016-7-4-0224
https://www.elibrary.ru/xherot
https://elibrary.ru/vwomzz
https://doi.org/10.21285/2686-9993-2024-47-1-100-128
https://www.elibrary.ru/avkqnu
http://dx.doi.org/10.1016/j.jappgeo.2012.11.002
https://doi.org/10.31242/2618-9712-2019-24-1-18-32
https://doi.org/10.31242/2618-9712-2019-24-1-18-32
https://elibrary.ru/xpeqyo
https://www.elibrary.ru/fqkoib
https://www.elibrary.ru/iqpemn
https://doi.org/10.31242/2618-9712-2018-24-2-29-38
https://doi.org/10.31242/2618-9712-2018-24-2-29-38
https://elibrary.ru/uzskpq
https://doi.org/10.34926/geo.2023.75.92.007
https://www.elibrary.ru/lcabxv
https://doi.org/10.1016/j.earscirev.2012.06.007
https://doi.org/10.1016/j.earscirev.2012.06.007
https://doi.org/10.24411/0869-5997-2020-10014
https://elibrary.ru/bfgcui
https://doi.org/10.1130/0091-7613(1993)021%3c0275:RPMRTT%3e2.3.CO;2
https://doi.org/10.29173/ikc2017
https://elibrary.ru/smxaeh

2024;47(2):190-219 | Earth sciences and subsoil use / ISSN 2686-9993 (print), 2686-7931 (online) £+
’ ’ | Haykun o 3emne u Heapononb3oBaHue / ISSN 2686-9993 (print), 2686-7931 (online)

56. Tomshin M.D., Kopylova A.G., Konstantinov K.M., Gogoleva S.S. Basites of the Vilyui Paleorift: geochemistry
and sequence of intrusive events. Russian Geology and Geophysics. 2018;55(10):1503-1518. (In Russ.). https://doi.
org/10.15372/GiG20181002. EDN: VKGNTN.

57. Konstantinov K.M., Tomshin M.D., Konstantinov |.K., Yakovlev A.A. Paleomagnetism of middle Paleozoic basites
on the southeastern flank of the Vilyui Paleorift. Doklady Earth Sciences. 2019;486(5):607-612. (In Russ.). https://doi.
org/10.31857/S0869-56524865607-612. EDN: OQAUEM.

58. Gladkochub D.P., Donskaya T.V., Ivanov A.V., Ernst R., Mazukabzov A.M., Pisarevsky S.A., et al. Phanerozoic
mafic magmatism in the southern Siberian craton: geodynamic implications. Russian Geology and Geophysics.
2010;51(9):1222-1239. (In Russ.).

59. Konstantinov K.M., Bazhenov M.L., Fetisova A.M., Khutorskoy M.D. Paleomagnetism of trap intrusions, East
Siberia: Implications to flood basalt emplacement and the Permo-Triassic crisis of biosphere. Earth and Planetary Science
Letters. 2014;394:242-253. https://doi.org/10.1016/j.epsl.2014.03.029. EDN: SKPGFZ.

60. Konstantinov K.M., Shibeko E.A., Shulga V.V. Regional dynamic physical-geological model of the Siberian platform
in Late Devonian — Early Carboniferous periods: establishing of parasteric correlation between kimberlite and hydrocarbon
formations. Geophysics. 2020:3;62-71. (In Russ.). EDN: XPKXTP.

Cnucok ucmo4yHuUKo8

1. Bnagumupos B.M., Oayes KO.M., 3ybapes B.M., Kamunckuir ®.B., MuHopuH B.E., Mpokonyyk B.U. [v gp.]. MecTo-
poxaeHus anmasoB CCCP, metoguka novckoB n passeaku. Y. 1. leonorus mectopoxaeHuin anmvasos CCCP. M.: N3ag-Bo
LHUIPK, 1984. 435 c.

2. Tomwun M.O., Jlerntox M.U., MuwenunH C.I., CyHuosa C.I1., Konbinosa A.l., YouHuH C.I. Cxema pa3sutusa Tpan-
MoBOro marmartuama BOCTOMHOro 6oprta TyHrycckom cuHeknusbl // OTedectBeHHas reornoruda. 2001. Ne 5. C. 19-24.
EDN: DHDAYX.

3. TomwwuH M., F'oroneea C.C. Mopdonorua TpannoBbix cunnoB Bonvan kumbepnutos // Jlntocgpepa. 2023. T. 23.
Ne 4. C. 579-588. https://doi.org/10.24930/1681-9004-2023-23-4-579-588. EDN: VZFUFH.

4. KonctantnHoB K.M., TomwuH M.A., Xopowwux M.C. MarHutoynpyrnii acbekT kumbepnmtoBmeLLaoLwmnx nopog,
(AxyTckas anmasoHocHas nposuHumnsa) // Haykn o 3emne n Hegponone3oBanue. 2023. T. 46. Ne 4. C. 344-363. https://doi.
org/10.21285/2686-9993-2023-46-4-344-363. EDN: GNUPHH.

5. KoHcTaHTMHOB K.M., MBaHowwuH H.B., MuwenunH C.I., Y6uHuH C.T., CyHuoa C.I. MNeTpodusnyeckas moaens
knumbepnuToBoi Tpybkn Komcomonbckast // Ffeocuamka. 2004. Ne 6. C. 50-53. EDN: SVRTGD.

6. Konstantinov K.M., Gladkov A.S. Petromagnetic heterogeneities in sintering zones of Permian-Triassic traps
of Komsomolsk pipe deposit (Yakutsk diamond province) // Doklady Earth Sciences. 2009. Vol. 427. Iss. 1. P. 880-886.
https://doi.org/10.1134/S1028334X09050365. EDN: MWWELN.

7. KoHctaHnTuHoB K.M., Magkos A.C. uHamunyeckas pmamnko-reonornyeckas Mogenb MeCTopoXaeHus ariMa3oB KUM-
6epnutoson Tpybkn Komcomonbckas (Anakut-MapxmHckoe none 3anagHow AkyTtum) // FfeogmHamumka n TekToHouM3nka.
2022. T. 13. Ne 5. C. 678. https://doi.org/10.5800/GT-2022-13-5-0678. EDN: IDAGIA.

8. Baxpowmees I.C., laBblgeHko A.KO. MogenupoBaHue B pa3BegoyHomn reocusnke. M.: Hegpa, 1987. 194 c.

9. Xpamos A.H., lNonyapos I"W., Komuccaposa PA., MNucapesckuii C.A., Morapckas W.A., Pxesckun KO.C. [ ap.].
ManeomarnuTonorus. I1.: Hegpa, 1982. 312 c.

10. Xapbkus A.[., 3uHuyk H.H., Kptoukos A.N. KopeHHble mecTopoxaeHns anmasoB mupa. M.: Hegpa, 1998. 555 c.
EDN: IIYYNK.

11. Koctposuukuin C.U., Mopukuo T., CepoB U.B., Akoenes [.A., AMupxaHoB A.A. VI30TONHO-reoxmmMmyeckas cucre-
mMaTuka knmbepnutos Cubupckon nnardopmel // Feonorus n reogusnka. 2007. T. 48. Ne 3. C. 350-371. EDN: IBCKOT.

12. Eropos K.H., Kowkapes [.A., MmagkoB A.C. CTpyKTypHO-BeLLeCTBEHHAs 3BOMIOLNS U ariMa3oOHOCHOCTb MHOTO-
dasHonm knumbepnmtoBon Tpybkn «Komcomonbckasa» (Anakut-MapxuHckoe none, Akytusa) // OTevecTBeHHas reonorvis.
2015. Ne 3. C. 16-23. EDN: TYOPMF.

13. Bpaxdorenb ®.P. leonornyeckne acnekTbl KUMOEPNUTOBOro MarmaTamMa ceBepo-Boctoka Crnbumpckoit nnatgop-
mbl. AkyTck: M3p-Bo AP CO AH CCCP, 1984. 128 c.

14. Arawes A.M., NMoxunexko H.IM., TonctoB A.B., MNMonsaxuyko B.B., Manbkosel, B.I"., Cobones H.B. HoBble gaHHbIe
0 BO3pacTe KumbepnuToB FAKyTCKOWM anMa3oHOCHON npoBuHUMK // [loknagbl akagemun Hayk. 2004. T. 399. Ne 1. C. 95-99.
EDN: OPTXGH.

15. Oosuc IJ1.,, Cobones H.B., XapbkmB A.[l. HoBble AaHHble O BO3pacTe KUMOEpnMTOB HAKYTUM, MNOMyyeH-
Hble ypaH-CBMHLIOBbIM MeTodoM Mo uumpkoHam // Joknagbl Akagemun Hayk CCCP. 1980. T. 254. Ne 1. C. 175-179.
EDN: HMJUDG.

16. KoHcTtaHTuHOB K.M., MuwenuH C.I%, TomwwmH M.[., KopHunosa B.I1., Kosanw4yk O.E. lNeTpomMarHnuTHble HeogHo-
POAHOCTN NEPMOTPUACOBLIX TpannoB [JanabiHO-ANaknTCKOro anMa3oHOCHOro parioHa (3anagHas Axkytus) // Nintocdepa.
2014. Ne 2. C. 77-98. EDN: SGPOVZ.

17. Kravchinsky V.A., Konstantiniv K.M., Courtillot V., Savrasov J.l., Valet J-P., Cherniy S.D., et al. Paleomagnetism
of East Siberian traps and kimberlites: two new poles and paleogeographic reconstructions at about 360 and 250 Ma //
Geophysical Journal International. 2002. Vol. 148. Iss. 1. P. 1-33. https://doi.org/10.1046/j.0956-540x.2001.01548 x.

18. KoHcTtaHTuHOB K.M., Muwenun C.I", YouHun C.I, CyHuoBa C.M. PacnpeneneHne BeKTOPOB €CTECTBEHHONM Ha-
MarHM4eHHOCTN NMEepMOTPUAcOBbLIX TpannoB [anabiHO-ANakUTCKOrO anmMasoHOCHOro pawoHa // Neogpusmka. 2004. Ne 1.
C. 49-53. EDN: STWTTH.

216 I WWW.Nnznj.ru


https://doi.org/10.15372/GiG20181002
https://doi.org/10.15372/GiG20181002
https://elibrary.ru/vkgntn
https://doi.org/10.31857/S0869-56524865607-612
https://doi.org/10.31857/S0869-56524865607-612
https://elibrary.ru/oqauem
https://doi.org/10.1016/j.epsl.2014.03.029
https://elibrary.ru/skpgfz
https://elibrary.ru/xpkxtp
https://www.elibrary.ru/dhdayx
https://doi.org/10.24930/1681-9004-2023-23-4-579-588
https://elibrary.ru/vzfufh
https://doi.org/10.21285/2686-9993-2023-46-4-344-363
https://doi.org/10.21285/2686-9993-2023-46-4-344-363
https://elibrary.ru/GNUPHH
https://elibrary.ru/svrtgd
https://doi.org/10.1134/S1028334X09050365
https://www.elibrary.ru/mwweln
https://doi.org/10.5800/GT-2022-13-5-0678
https://www.elibrary.ru/idagia
https://elibrary.ru/iiyynk
https://elibrary.ru/ibckot
https://elibrary.ru/tyopmf
https://elibrary.ru/optxgh
https://elibrary.ru/hmjudg
https://elibrary.ru/sgpovz
https://doi.org/10.1046/j.0956-540x.2001.01548.x
https://elibrary.ru/stwtth

@Konstantinov K.M., Kuzina D.M., Khoroshikh M.S. Petrophysical taxa of diamond deposit... | 2024;47(2):190-219
KonctantuHoB K.M., Kyauna .M., Xopowmnx M.C. MNeTpocmsnyeckme TakCoOHbl MECTOPOXAEHMUS. . | ’ ’

19. KoHcTtaHnTunHOB K.M., HoBonawwuH A.B., EBcTpatoB A.A., KoHcTaHTnHOB U.K. ®dunsmko-reonormyeckoe mogenmpo-
BaHWe rpaBMMAarHUTHbIX NOMen KOPEHHbIX MECTOPOXAEHUI anMasoB B YCIIOBUSAX Pas3BUTUS NEPMOTPMACOBbLIX Tpanmnos //
leodmsuka. 2012. Ne 6. C. 64—72. EDN: RZDIMT.

20. TpasuH A.B., FOgunH O.C., Bnagumupos A.T., Xpombix C.B., Bonkoa H./., MexoHowwuH A.C. [n ap.]. Tepmoxpo-
Honorus YepHopyackon rpaHynmMToBoi 3oHbl (OnbxoHckuin pernoH, 3anagHoe lMpubarkanee) // FTeoxmmuns. 2009. Ne 11.
C. 1181-1199. EDN: KXLBPT.

21. Akimoto S. Magnetic properties of FeO — Fe,O — TiO, system as a basis of rock magnetism // Journal of the
Physical Society of Japan. 1961. Vol. 17. P. 706-710.

22. Konstantinov K., Yakovlev A., Antonova T., Konstantinov |., Ibragimov S., Artemova E. Petro- and paleomagnetic
characteristics of the structural-material complexes of the diamond mining of the nyurbinskaya pipe (Middle Markha
district, West Yakutia) // Geodynamics and Tectonophysics. 2017. Vol. 8. Iss. 1. P. 135-169. https://doi.org/10.5800/
GT-2017-8-1-0235.

23. KoHcTtaHTuHOB K.M., ApTémoBa E.B., KoHcTanTuHOB U.K., AkoBnes A.A., Kupryes A.A. Bo3MOXXHOCTN MeToAa aHu-
30TPOMMN MarHUTHOM BOCMPUMMHYMBOCTUN B PELLEHWUWN reornoro-reounsnyeckmx 3agay nouckoB KOPEHHbIX MECTOPOXAEHNN
anmasos // lreogusmka. 2018. Ne 1. C. 67-77. EDN: YWMSHU.

24. Caspacos [1.1., Kambiwesa Il HanpaBneHne octato4HON HaMmarHM4eHHOCTH B kumbepnutax // MarHetuam rop-
HbIX MOPOA M NaneomarHeTuaM: Mmatepuarnsl V BcecotosH. koHd. no naneomarHeTusmy (r. KpacHosipck, 10—17 utoHst 1962 1.).
KpacHosipck, 1963. T. 1. C. 124-129.

25. Zhitkov A.N., Savrasov D.I. Paleomagnetism and the ages of kimberlites exemplified by the four pipes of Yakutia //
Extended Abstracts: 6" Intern. conf. Novosibirsk: United Institute of Geology, Geophysics and Mineralogy, Siberian Branch
of Russian Academy of Sciences, 1995. Vol. 6. P. 695-697. https://doi.org/10.29173/ikc2018.

26. KoHcTtaHTuHOB K.M. Bo3pacT ecTeCcTBEHHOW OCTAaTOMHOW HaMarHU4eHHOCTU KUMOEepnMTOB SAKyTCKOM anmMa3oHOC-
How npoBuHUuK // Hayka n obpasoBanune. 2010. Ne 1. C. 47-54. EDN: LBECAL.

27. Tarling D.H., Hrouda F. The magnetic anisotropy of rocks. London: Chapman & Hall, 1993. 217 p.

28. Day R., Fuller M., Schmidt V.A. Hysteresis properties of titanomagnetites: grain size and composition
dependence // Physics of the Earth and Planetary Interiors. 1977. Vol. 13. Iss. 4. P. 260—267. https://doi.org/10.1016/0031-
9201(77)90108-X.

29. Dunlop D.J., Ozdemir O. Rock Magnetism. Fundamentals and frontiers. Cambridge: Cambridge University Press,
1997. 573 p. https://doi.org/10.1017/CB0O9780511612794.

30. Zijderveld J.D.A. Demagnetization of rocks, analysis of results // Methods in paleomagnetism / eds D.W. Collinson,
K.M. Creer, S.K. Runcorn. Amsterdam: Elsevier, 1967. P. 254—-286.

31. McFadden P.L., McElhinny M.W. The combined analysis of remagnetization circles and direct observation
in paleomagnetism // Earth and Planetary Science Letters. 1988. Vol. 87. P. 161-172. https://doi.org/10.1016/0012-
821X(88)90072-6.

32. Pug C.O.B. OnekTpOHHO-30HAOBLIN MUKpPOAHanM3 U pacTpoBas 3MEeKTPOHHas MWKPOCKOMUSA B reonoruu / nep.
¢ aHrn. M.: TexHocdepa, 2008. 232 c. EDN: QKHJJN.

33. McDonald G.A., Katsura T. Chemical composition of Hawaiian Lavas // Journal of Petrology. 1964. Vol. 5. Iss. 1.
P. 82—133. https://doi.org/10.1093/petrology/5.1.82.

34. Saggerson E.P., Williams L.A.J. Nguramanite from Southern Kenya and it bearing on the origin of rocks in
the Northern Tanganyika alkaline district // Journal of Petrology. 1964. Vol. 5. Iss. 1. P. 40-81. https://doi.org/10.1093/
petrology/5.1.40.

35. KonctaHtuHoB K.M., 3abenuH A.B., 3aruesckuii ®.K., KonctantnHoB U.K., Kupryes A.A., Xopowux M.C. CTpyk-
Typa 1 yHKUMM neTpomarHnTHom 6a3bl AaHHbIX K RSEARCH» AkyTcKkon kumbepnuToBor NnpoBuHLMK // FeonHdopmaTuka.
2018. Ne 4. C. 30-39. EDN: YPXHRB.

36. Boposukos B.IM. STATISTICA: uckycctBo aHanusa AaHHbIX Ha komnbtoTepe. [na npodeccnonanos. Cr16.: Mu-
Tep, 2001. 658 c.

37. Enkin R.J. A computer program package for analysis and presentation of paleomagnetic data. Sidney: The Pacific
Geoscience Centre, 1994. 16 p.

38. Jelinek V. Measuring anisotropy of magnetic susceptibility on a slowly spinning specimen — basic theory. Brno:
Agico, 1997. 27 p.

39. BuHapckun A.C., XXutkoB A.H., KpaBunHckuin A.A. ABToMaTnsmpoBaHHas cuctema obpaboTkv naneomMarHUTHbIX
naHHbix OMAJL. M.: N3g-8o BUOMC, 1987. 86 c.

40. Konstantinov K.M., Tomshin M.D., Ibragimov Sh.Z., Khuzin M.Z., Konstantinov |.K., Yakovlev A.A., et al. Petro-
and paleomagnetic studies of basalts of the Upper Devonian Appainskaya suite (Western Yakutia) // Geodynamics &
Tectonophysics. 2016. Vol. 7. Iss. 4. P. 593—-623. https://doi.org/10.5800/GT-2016-7-4-0224. EDN: XHEROT.

41. KoHcTtaHTuHoB K.M., M6parumos LL.3., KoHctanTnHoB U.K., Akoenes A.A., Aptémoa E.B., MoHnxopos P.B. lNa-
neomarHeTusM AOKMMOEepnUTOBbLIX Aaek AornepuToB Buntoncko-MapxvHCKOM 30HbI pasnomoB (FAKyTckash anmasoHOoCHast
npoBuHums) // Hayka n obpasosanue. 2016. Ne 1. C. 13—-20. EDN: VWOMZZ.

42. Khoroshikh M.S., Konstantinov K.M., Sharygin |.S., Kuzina D.M., Potapov S.V., Kokodey D.Yu. Petromagnetism
and paleomagnetism of kimberlite pipes of the Verkhnemunskoe deposit (Yakutsk diamondiferous province) // Earth
sciences and subsoil use. 2024. Vol. 47. Iss. 1. P. 100-128. https://doi.org/10.21285/2686-9993-2024-47-1-100-128.
EDN: AVKQNU.

43. Blanko D., Kravchinsky V.A., Konstantinov K.M., Kabin K. Paleomagnetic dating of Phanerozoic kimberlites
in Siberia // Journal of Applied Geophysics. 2013. Vol. 88. P. 139-153. https://doi.org/10.1016/j.jappgeo.2012.11.002.

Www.nznj.ru | 217



www.nznj.ru
https://elibrary.ru/rzdimt
https://elibrary.ru/kxlbpt
https://doi.org/10.5800/GT‐2017‐8‐1‐0235
https://doi.org/10.5800/GT‐2017‐8‐1‐0235
https://elibrary.ru/ywmshu
https://doi.org/10.29173/ikc2018
https://elibrary.ru/lbecal
https://doi.org/10.1016/0031-9201(77)90108-X
https://doi.org/10.1016/0031-9201(77)90108-X
https://doi.org/10.1017/CBO9780511612794
https://doi.org/10.1016/0012-821X(88)90072-6
https://doi.org/10.1016/0012-821X(88)90072-6
https://www.elibrary.ru/qkhjjn
https://doi.org/10.1093/petrology/5.1.82
https://doi.org/10.1093/petrology/5.1.40
https://doi.org/10.1093/petrology/5.1.40
https://elibrary.ru/ypxhrb
https://doi.org/10.5800/GT-2016-7-4-0224
https://www.elibrary.ru/xherot
https://elibrary.ru/vwomzz
https://doi.org/10.21285/2686-9993-2024-47-1-100-128
http://dx.doi.org/10.1016/j.jappgeo.2012.11.002

2024;47(2):190-219 | Earth sciences and subsoil use / ISSN 2686-9993 (print), 2686-7931 (online) £+
’ ’ | Haykun o 3emne u Heapononb3oBaHue / ISSN 2686-9993 (print), 2686-7931 (online)

44. Kupryes A.A., KoHctaHtuHoB K.M., Bacunbesa A.E. MNeTpomarHuTHas nereHga 6asmtos BoCcTo4HOro 6opta TyHryc-
ckovi cuHeknuabl // NpupoaHble pecypcbl ApkTuky n Cybapktukmn. 2019. T. 24. Ne 1. C. 18-32. https://doi.org/10.31242/2618-
9712-2019-24-1-18-32. EDN: XPEQYO.

45. Kupryes A.A., KoHcTaHTuHOB K.M., Ky3nHa .M., Makapos A.A., Bacunsesa A.E. lNeTpomarHntHas knaccuduka-
unsi 6a3nToB BOCTOUHOrO 6opTa TyHrycko cuHeknuabl // Neodmauka. 2020. Ne 3. C. 45-61. EDN: FQKOIB.

46. KoHctaHTMHOB K.M., Kupryes A.A., KonctantnHoB U.K., Akosne A.A. MNManeomarHeTuam kumobepnutoB Tpybku
Komcomonbckas (FAkyTckas anmasoHocHasi npoBuHUMS) // FTeoamHammyeckas aBonoumsa nutocdepsl LieHTpansHo-Asmnar-
CKOrO MOABWXHOTIO nosica (OT okeaHa K KOHTUHEHTY): ¢b. Tp. KoHd. (MpkyTck, 16—19 oktabpsa 2018 r.). UpkyTck, 2018. T. 16.
C. 134-136. EDN: VKPORH.

47. KoHctaHTnHoB K.M. O6o6LieHHass neTpomMarHUTHas Mogenb KOPEHHOro MEeCTOPOXAEHUS anmasoB FKyTCKOM
KuMOGepnuToBon nposBuHUMK // TeognHamuyeckas apontoumst nutocdepbl LleHTpanbHO-A3MaTckoro MnoaBMKHOMO nosica
(OT okeaHa k KOHTUHEHTY): cb. Tp. koHd. (MpKyTck, 19—22 okTabps 2021 r.). pkyTck, 2021. T. 19. C. 111-113. EDN: IQPEMN.

48. KoHctaHTMHOB K.M., Kupryes A.A., Xopowwux M.C. lNeTpomarHWTHble HEOQHOPOAHOCTW CTpecca: MpuknagHoe
cnepcteue Bunnapu-acbdpekta // MpupoaHbie pecypcebl Apktukn n Cybapktuku. 2018. T. 24. Ne 2. C. 29-38. https://doi.
org/10.31242/2618-9712-2018-24-2-29-38. EDN: UZSKPAQ.

49. KoHctaHTMHOB U.K., KoHcTaHTMHOB K.M., Xopowwnx M.C., Kupryes A.A., Opnosa IB. AHnsoTponusa mMarHMTHON
BOCMPUUMYMBOCTY METPOMArHUTHBIX HEOQHOPOAHOCTEN 30H 06XMra 1 cTpecca 0CafouvHbIX Y MarMaTU4eCcKUX ropHbIX Mo-
pop, // Teocusmka. 2023. Ne 4. C. 41-49. https://doi.org/10.34926/ge0.2023.75.92.007. EDN: LCABXV.

50. KupeHckun J1.B. MarHeTtnsm. M.: N3p-Bo Akagemnm Hayk CCCP, 1963. 144 c.

51. Torsvik T.H., Van der Voo R., Preeden U., Niocaill C.M., Steinberger B., Doubrovine P.V., et al. Phanerozoic
polar wander, palaeogeography and dynamics // Earth-Science Reviews. 2012. Vol. 114. Iss. 3—4. P. 325-368. https://doi.
org/10.1016/j.earscirev.2012.06.007.

52. Topes H.W., Konechuk A.1O., Hukonexko E.W., MpoueHko E.B., CapoctuH IN.B., WaxypanHa H.K. UcTtopusa dop-
MUPOBaHWs cpeaHenaneo3onckux kumbepnutos Anakut-MapxuHckoro nons, 3anagHas Axkytus // Pygsl n metannsl. 2020.
Ne 2. C. 58-68. https://doi.org/10.24411/0869-5997-2020-10014. EDN: BFGCUI.

53. MullerR.D.,RoyerJ.-Y., LawverL.A. Revised plate motions relative to the hotspots from combined Atlantic and Indian
Ocean hotspot tracks // Geology. 1993. Vol. 21. Iss. 3. P. 275-278. https://doi.org/10.1130/0091-7613(1993)021<0275:RP
MRTT>2.3.CO;2.

54. Zhitkov A.N. Paleokinematics and pattern of kimberlite fields location on the Siberian platform based on the
hypothesis of hot spots // Extended abstracts: 6™ Intern. kimberlite conf. (Novosibirsk, 1995). Novosibirsk: Siberian Branch
of Russian Academy of Sciences, 1995. Vol. 6. P. 692—694. https://doi.org/10.29173/ikc2017.

55. Kucenes A./., Apmontok B.B., MiBaHoB A.B., Eropos K.H. NMpocTpaHCTBEHHO-BPEMEHHbIE OTHOLLEHUS cpeaHena-
Neo30MckMx 6asMToB 1 arMa3oHOCHbIX KUMOEPNMTOB Ha ceBepo-3anaaHoM nrede Buntownckoro pudpta (Crubupckun kpa-
ToH) // FTeonorus n reocunsnka. 2014. T. 55. Ne 2. C. 185-196. EDN: SMXAEH.

56. TomwwuH M.[1., Konbinosa A.T., KoHcTtaHTuHOB K.M., lNoronesa C.C. basnutbl Buntonckoro naneopudta. lfeoxmmmns n
nocnegoBaTenbHOCTb CTaHoBMNeHus // Teonorus u reocusmka. 2018. T. 59. Ne 10. C. 1503—-1518. https://doi.org/10.15372/
GiG20181002. EDN: VKGNTN.

57. KoHctaHtHoB K.M., TomwuH M.[., KoHctanTuHoB U.K., AkoBnes A.A. lNaneomarHeTnsam cpegHenaneo3oncKknx
0a3nToB Oro-BOCTOMHOrO 6opTa Buntonckoro naneopudTta // Joknagbl akagemum Hayk. 2019. T. 486. Ne 5. C. 607-612.
https://doi.org/10.31857/S0869-56524865607-612. EDN: OQAUEM.

58. mapgkoyy6 O.M., OoHckas T.B., MiBaHoB A.B., OpHcT P, Masykab3os A.M., Mucapesckuii C.A. [u ap.]. ®aHepo3oii-
CKkuii 6a3nToBbIM MarmMaTam txHOro dornaHra Cubrnpckoro KpaToHa 1 ero reognHammnyeckas nHTepnpetaums // Feonorns un
reocpumamka. 2010. T. 51. Ne 9. C. 1222-1239. EDN: MVSOFJ.

59. Konstantinov K.M., Bazhenov M.L., Fetisova A.M., Khutorskoy M.D. Paleomagnetism of trap intrusions, East
Siberia: Implications to flood basalt emplacement and the Permo-Triassic crisis of biosphere // Earth and Planetary Science
Letters. 2014. Vol. 394. P. 242-253. https://doi.org/10.1016/j.epsl.2014.03.029. EDN: SKPGFZ.

60. KoHcTaHTMHOB K.M., LLUnGeko E.A., lWynbra B.B. PervoHanbHas agnHamuyeckas uanko-reonornyeckast Moaesnb
Cunbupckon nnatdopMbl B NO3OHEM [AEBOHE — paHHEM KapOoHe: yCTaHOBMEHUE napacTepuyeckon CBsi3U KumbepnuTo-
n yrnesogopofoobpasosaHus // Ffeocdusmka. 2020. Ne 3. C. 62—71. EDN: XPKXTP.

Information about the authors / UHcpopmaums 06 aBTopax

Konstantin M. Konstantinov,

Dr. Sci. (Geol. & Mineral.),

Head of the Geophysics Department,

Siberian School of Geosciences,

Irkutsk National Research Technical University,
Irkutsk, Russia,

< konstantinovkm@ex.istu.edu
https://orcid.org/0000-0002-1196-8776

218 I WWW.Nnznj.ru


https://doi.org/10.31242/2618-9712-2019-24-1-18-32
https://doi.org/10.31242/2618-9712-2019-24-1-18-32
https://elibrary.ru/xpeqyo
https://www.elibrary.ru/fqkoib
https://www.elibrary.ru/vkporh
https://www.elibrary.ru/iqpemn
https://doi.org/10.31242/2618-9712-2018-24-2-29-38
https://doi.org/10.31242/2618-9712-2018-24-2-29-38
https://elibrary.ru/uzskpq
https://doi.org/10.34926/geo.2023.75.92.007
https://www.elibrary.ru/lcabxv
https://doi.org/10.1016/j.earscirev.2012.06.007
https://doi.org/10.1016/j.earscirev.2012.06.007
https://doi.org/10.24411/0869-5997-2020-10014
https://elibrary.ru/bfgcui
https://doi.org/10.1130/0091-7613(1993)021%3c0275:RPMRTT%3e2.3.CO;2
https://doi.org/10.1130/0091-7613(1993)021%3c0275:RPMRTT%3e2.3.CO;2
https://doi.org/10.29173/ikc2017
https://www.elibrary.ru/smxaeh
https://doi.org/10.15372/GiG20181002
https://doi.org/10.15372/GiG20181002
https://elibrary.ru/vkgntn
https://doi.org/10.31857/S0869-56524865607-612
https://elibrary.ru/oqauem
https://elibrary.ru/mvsofj
https://doi.org/10.1016/j.epsl.2014.03.029
https://elibrary.ru/skpgfz
https://elibrary.ru/xpkxtp
mailto:konstantinovkm@ex.istu.edu
https://orcid.org/0000-0002-1196-8776

@Konstantinov K.M., Kuzina D.M., Khoroshikh M.S. Petrophysical taxa of diamond deposit... | 2024;47(2):190-219
KonctantuHoB K.M., Kyauna .M., Xopowmnx M.C. MNeTpocmsnyeckme TakCoOHbl MECTOPOXAEHMUS. . | ’ ’
KoHcTaHTUHOB KoHcTaHTMH Muxannosuy,

[OKTOP reonoro-MmHepanornyecknx Hayk,

pyKoBoaMTENb AenapTaMmeHTa reounsmnku,

NHCTUTYT «Cnbupckas LIKona reoHayk»,

VpKyTCKunii HaumoHanbHbIN UCCregoBaTeNbCKUN TEXHUYECKU YHUBEPCUTET,

P konstantinovkm@ex.istu.edu

https://orcid.org/0000-0002-1196-8776

Dilyara M. Kuzina,

Cand. Sci. (Geol. & Mineral.),

Senior Researcher,

Institute of Geology and Oil and Gas Technologies,
Kazan (Volga region) Federal University,

Kazan, Russia,

di.kuzina@gmail.com
https://orcid.org/0000-0003-1626-4636

Ky3auna Ounsapa MTeirynnosHa,

KaHaMAaT reonoro-MMHepanormyecknx Hayk,
CTapLUMN Hay4HbIV COTPYAHUK,

WHCTUTYT reonornn 1 HepterasoBbIX TEXHOMOMMMN,
KaszaHckui (MpuBomkckunin) denepanbHbIi YHUBEPCUTET,
r. KasaHb, Poccus,

di.kuzina@gmail.com
https://orcid.org/0000-0003-1626-4636

Maksim S. Khoroshikh,

Senior Mining Engineer,

JSC Gold Mining Company “Lenzoloto”,
Bodaibo, Russia,
xoroshix1991@mail.ru
https://orcid.org/0000-0002-0688-2249
Xopowunx Makcum CepreeBuu,
CTapLUNIA rOPHbIN MHXEHEP,

MAO «JleH3onoToy,

r. Boganbo, Poccus,
xoroshix1991@mail.ru
https://orcid.org/0000-0002-0688-2249

Contribution of the authors / Bknag aBTopoB

Konstantin M. Konstantinov performed sampling, analyzed the materials, made drawings.

Dilyara M. Kuzina performed magneto-mineralogical studies, procesed the materials, made drawings.

Maksim S. Khoroshikh performed sampling, measured magnetic parameters, processed the materials, made drawings.
K.M. KoHcTaHTHOB — 0T60p 06pasLoB, aHann3 matepuarnos, NOArOTOBKA PUCYHKOB, HAaNMcCaHUE TeKCTa CTaTbi.

.M. KyanHa — npoBeieHve MarHMTo-M1UHeparnormyeckmx nccrneaoBaHmnin, obpadbotka Mmatepuarnos, NOArOTOBKa PUCYHKOB.
M.C. XopoLunx — oT6op 06pa3LoB, M3MePEHNS MarHUTHbIX NapaMeTpoB, 06paboTka MaTepuarnos, NOArOTOBKa PUCYHKOB.

Conflict of interests / KoHdnukT uHtepecon

The authors declare no conflicts of interests.
ABTOpbI 3as1BMSIOT 06 OTCYTCTBMU KOH(PNMNKTA UHTEPECOB.

The final manuscript has been read and approved by all the co-authors.
Bce asmopsbi npodumarnu u 000bpuniu 0OKOHYameribHbIU 8apuaHm PyKOnucu.

Information about the article / Uhdpopmaums o ctatbe
The article was submitted 06.05.2024; approved after reviewing 06.06.2024; accepted for publication 18.06.2024.

CraTtbs noctynuna B pegakumio 06.05.2024; ogobpeHa nocne peueHanpoBaHns 06.06.2024; npuHaTa K nybnvkaumm
18.06.2024.

Www.nznj.ru | 219



www.nznj.ru
file:///C:\Users\Users\konstantinovkm\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\Q92GD3HD\di.kuzina@gmail.com
https://orcid.org/0000-0003-1626-4636
file:///C:\Users\Users\shsehukovev\Desktop\геодезический\статьи\мартовский номер\константинов англ\di.kuzina@gmail.com
https://orcid.org/0000-0003-1626-4636
mailto:xoroshix1991@mail.ru
https://orcid.org/0000-0002-0688-2249
mailto:xoroshix1991@mail.ru
https://orcid.org/0000-0002-0688-2249
mailto:konstantinovkm@ex.istu.edu
https://orcid.org/0000-0002-1196-8776

