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Annotation. This work presents results of a study and
interpretation of trace-element composition of chromium
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pyropes from  kimberlite  pipes  Nyurbinskaya and
Botuobinskaya in order to identify details of the deep structure
of the mantle column and the peculiarities of metasomatic
processes in the lithospheric mantle beneath the Nakyn field.
Using a monomineral Ni-in-Gar thermometer and a Cr-in-Gar
barometer, the Middle Paleozoic paleogeotherm was
reconstructed at the time of the intrusion of the Nyurbinskaya
and Botuobinskaya kimberlites. The calculated paleogeotherm
up to T < 1100°C corresponds to a heat flux of 35 mW/m2 and
is a typical “cold” craton geotherm. At T > 1100°C (~210-215
km), a geotherm has a kink which is associated with the heating
of the lithosphere base by deep melts. Due to the kink of the
geotherm, the maximum depth of the tested mantle column is
~215-220 km. According to the reconstructed paleogeotherm,
the “diamond window” has a large thickness — about 90 km
(120-210 km), comparable in thickness with the high-grade
kimberlites of the Daldyn, Mirny and Alakit-Markha fields. The
large thickness of the “diamond window” and low degree of
superimposed diamond destructive metasomatic processes are
the reasons of high diamond grade of Nakyn kimberlites.

1. BBegenue

B mpenenax HakbIHCKOTO TONS W3BECTHO HYETHIPE BBICOKOATIMA30HOCHBIX
CpeIHENane030MCKUX KUMOEPIUTOBBIX Tela, pa3Mephl KOTOPHIX MO3BOJISIOT
MPOU3BOMUTH T0OBIYY anma3oB: TpyOku HropOuwnckas u boTyoOumHCckas u
CpaBHUTENBFHO HeOodpmme Tema Maiickoe u  Mapxuackoe. [lepsoe
KUMOepnuToBoe Tesno — TpyOka boTyoOuHCckas, OblIa OTKpBITA B (eBpase
1994 roma. K coxaneHuio, TJyOMHHbIE KCEHOJNUTHI B KHMOEpiIMTax
TIOJIBEP)KCHbl MHTCHCHBHBIM BTOPHYHBIM H3MEHEHHSIM M JIaHHBIE IIO
METPOJIOTHH JHUTOChEepHOl MaHTHU 1o HakbIHCKMM TIO0JIEM INPaKTHYECKH
OTCYTCTBYIOT. McciiefoBaHMe MUHEPAIBbHBIX BKIIIOUEHUI B alnMa3ax IMoKa3ano
HaJlMuyie MHHEPAIBHBIX BKJIIOYEHHMH Kak IEepUIOTUTOBOTO, TaK U
SKJIOTUTOBOTO TapareHe3ncoB. B naHHON pabore BHEpBBIE INPEICTABICHBI
pe3yIBTaThl BRICOKOTOYHOTO M3YYEHHUS M HHTEPIIPETAIIMH MUKPOIIIEMEHTHOTO
COCTaBa XPOMHCTBIX IHPONOB U3 KUMOepsuTOBBIX Ten HiopOuHckas u
BoryoOuHckass ¢ 1enbi0 BBIABICHHS JieTaledl TIJyOMHHOTO CTPOCHUS
MaHTUHHOW KOJIOHHBI M OCOOEHHOCTEW MeTacoMaTHYeCKHX TMPOIECCOB B
nmuTocdepHOol MaHTHN HaKbIHCKOTO OIS
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2. Pe3ysbTaThl HeC/Ie10BaAHUT

B manHON paboTe MBI IPUBOINM PE3YJIETATH TCOXUMUIECKUX MCCIIEIOBAHUN
295 3epeH rpanaToB (TpyOku HropOuHckas 1 BoTyoOMHCKAsT) BBIOJHEHHBIX
METOJOM  MHAYKTHBHO-CBS3aHHOH  IUIa3MEHHOH  Macc-CIIEKTPOMETPHHU
(ICPMS Agilent 7900cs) ¢ mazepubM npoGootdoprukom Photon Machines B
Yausepcurere Makkyopu, Cuaneit, ABctpanusa. OOpaboTka TeOXUMHYECKIX
JaHHBIX U TOCTPOEHHE TITyOMHHOTO pa3pe3a ObLIO MPOBEIEHO COBMECTHO IS
rpaHatoB TpyOok HropOmackas u boTyoOmMHCKas B COOTBETCTBHE C
METOJMKaMH, OMTUCAaHHBIMU B paboTe [1].
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Pucynok 1. Tlonoxenue rpanaroB u3 tpybok HropOuHckas u boryoOuHckas
Ha PT nuarpaMme M peKOHCTPYKIMS CpPeIHENANIE030MCKON MaleoreoTepMbl
(a) u Y-Zr nuarpamme (6). D — “anmaszHoe okHO”.

C wucnons3oBanueM mMoHomuHepanbHbix Ni-in-Gar tepmomerpa u Cr-in-Gar
OGapomerpa ObUIa paccuMTaHa CpeIHENaNe030iicKas IajeoreorepMa Ha
MOMEHT BHeJpeHusi KuMoOepiauToB tpyook HropOuHckas u boryobuHckas [2,
3] (Pucymok 1 a). Paccuuranmnas maneoreorepma g0 T <1100 °C
COOTBETCTBYET TEINIOBOMY TOTOKY 35 MW/M? i sBustercss THIMUHOIM
“X0J10/1HOI” KpaTOHHOH reotepmoii. ITpu Temneparypax ~1100 °C (~210-215
KM) OTMEYaeTcsi H3JIOM TI'€OTepMbl CBSI3aHHBI C pPa30rpeBOM OCHOBAHUS
murocepsl IyOMHHBIME paciiaBamMu. C  y4eToM H3JI0Ma T'eOTE€PMBL,
MaKCHMaJlbHasl TIyOMHA ONPOOOBAaHHONW MAaHTHHHOW KOJIOHHBI COCTaBIISIET
~215-220 kM. B cooTBeTcTBUHM C PEKOHCTPYMPOBAHHOW MaleOre0TepMOii,
“alMa3Hoe OKHO” MMeeT OOJIBIIYI0 MOIIHOCTh — okoso 90 kM (120-210 km;
~27 x0ap), CpaBHAMYIO II0 MOIIHOCTH C BBICOKOQJIMa30HOCHBIMHU
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kuMOepnutamu  JlangsiHcKoro, MUpHHHCKOTO W AnakuT-MapXHHCKOTO
moneit [4, 5]. Ha Y-Zr muarpamme (Pucynok 1 6) GONBIIMHCTBO TpaHATOB
rornasaeT B 00JacTh ACIUICTHPOBAHHBIX COCTaBOB M B OOJIACTH COCTaBOB,
METaCOMaTU3UPOBAHHBIX TIJIYOMHHBIMH  CHWJIMKATHBIMH  paciulaBaMH U
(GepTUNBHBIX  JIepHOJMTOB. VIHTEpecHOH  OCOOEHHOCTBIO  OCHOBAaHHSA
IITyOMHHOTO pa3pesa sIBISIETCs ciabasi CTENCHb MPOSBICHHOCTH HAJI0KEHHBIX
METacOMaTH4eCKUX TIPOLECCOB, KOTOpble MPUBOAAT K YHUUYTOXKEHUIO
alMa30B, KaK B OCHOBAHHMHM MAaHTHHHOI KOJIOHHBI, TaK W BBIIIE IO Pa3pesy.
VIMeHHO BcleacTBHE 3ITOTO, BEPOATHO, KuMOepnuThl HakbeiHCKOTO moist
HMEIOT MOBBIIIEHHYIO aIMa30HOCHOCTb.

3. BeIBOABI

B pe3ynbTare HCCIICIOBAHUS TEOXUMHYECKUX XapaKTEPUCTHK
KCEHOKPHUCTAJUIOB XPOMHUCTHIX IMHPOIOB M3 KOHIICHTpATa TSHKEJIOW (pakimuu
CpeIHETane030MCKIX BBICOKOAJIMAa30HOCHBIX KUMOEpIIUTOB TpyOOK
HropOunackas u boTyoOMHCKasi yCTaHOBIIGHO, YTO BBICOKAsh aIMa30HOCHOCTH
KUMOCpJIUTOB CBsi3aHA C JIByMs OCHOBHBIMH (haKTOpaMH: BBICOKOM
MOIMHOCTBIO  “‘aIMa3HOTO OKHA” H MajJoil CTCNECHBIO HAJ0KCHHBIX
JECTPYKTUBHBIX METaCOMaTHYECKMX TIpeoOpa3oBaHH, Kak B o00JacTu
“aJMa3HOTO OKHA”, TaK U B MIIyOMHHOW YacTH pa3pesa.

4. baarogapHocTu
VccrnenoBaHus BBITIOMHEHBI IO TocyAapcTBeHHOMY 3ananuio MI'M CO PAH u
npu nojaepxke PODOU (mpoekt 19-05-00766).
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