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FeoxuurdqecKne ornr4rrr4e nepnAorr,rroBbtx
n nnpoKceHnToBbrx KoMaTHlrToB
geneHoKaMeHHbrx noeeoB flpnasoBcKoro
ra CpegHenpugHenpoBcKoro mera6noKoB yl{
Apmenemeo T.8., Catwig;pcrcan,VI.A.
I[ucmumgrn eeoftuiwuu,'lmut+ey)at oeuu u py1oo6pasoeawlra,
u*t H.II. Ce,neuewrco' :II AH Vrcpauuut, Ituee

Ha llpnroncrou uera6rorce pacnpocrpaseubr Al-genueruponagirrre, fi-oboraqennbte KoMarrlr,rrbr
(6ap6eproncrufr. runl,.a na Cpegnuttp"4*etrpo"croM - Al-ue4enuernpoBarrnbre n fi-genreupoBarrxbre
KoMarr[nrsl (fiuurapncnrafi run), qrd yraabrBaeT Ea pacurrfi cocraB MaHT]rr{ npu SoprvrupoBanun
rueaoapxeficrcr[x geJrenonaMenEbrx noflcoB. feoxlrtuuqecrne 4aunbre yrcaobrBarcT Ea cynlecrBosanne boJree

Morqnoro nareoapxeficnoro $ynganrerrra rra llpuaconcrou mera6rorce. Ilepngorr,rroBbre rcouarnurbr uB

KyuyJrf,T![Bsrrx sacrefi noronoB xaparcTeptra5rx]rcn salr6o.ree BbrcorcuMll KonqeHTpaqtrflMtr py,qubrx

oJreMeEToB - Cr, Ni, Co u gucrcnM coAepncanneM peAnrrx n peAnoseueJrbrrbrx gJreMeHToB.

flepr4orurorbre u wrponceHr{ToBbre KoMarnmrbr cJry?ftar xapanrepHofi cocrasnorZ qacrrto

ocaAoqno-ByJrr{anorenubrx roJrrrl Meaoapxeftcwrx aefleuonaMeuublx noffcoe Cpegnenp}IAneflpoBcnoto
u flpnaeoncioro uera6tonoa [2, 4, 5, 7-10]. OHu srmraBfifl,Itzrcb ilprl oHarrrrrerbHoM rrJln rroJrHoM

qacrr{tr$oM mraBJreHr{il uanrrftnom cy6crpara na rny6rue He Menee 100'200 KM fi rx cocraB, TaK}IM

o6paaom, orpail{aer cocraB apxeftcnoft MaHTI4Ia [11, 12]. XuMn.rec*r{fi coctas KoMarl4uroB KoHTpo-

Jrrdpyercs cocraBoM r{crorrHrrca },r pecrrrra; AaBJIeHreM, TeM[epar)poft u crenel.Ibn r{acrl4r{Horo

nJraBJrerrr4fl rrtanrufiRoro cydcrpara; TurroM nJraBJreHr4fl (paffrorecnuu, $parqnoHrrbrM, AvtHaMu-
uecrcru); crenenbrl $panqnoxltoft rpNcrar Jflnsa\wn v f unu anrcyuynnquefi .

B 4anxoft pa6ore paccMorpexbr reoxrrut4qecnile xapaxreprrcrrrrcr4 merauop$naoBaHHbrx

KouarrlyroB Kocusqeacnoft t Hoaoroposcnofi aefienoraMeHHbrx crpynryp (3C) flpuaeoacrcoro
uera6nora; Cypclroli u Brrconononrcrofi 3C CpegnenprAnerrpoBcnoro uera.6rofta. Hogoropoacnaa 3C
paccMarprlBaercfl Her(oropbrMn r4ccJreAoBareJlffMr4 IraK rbrtonuqecnufi frparuent Cpegne-
rrprrAuenpoBcnoro uera6tona [], 3]. Pegrclle rr peArcoBeMeJIbHbIe eJIeMeHTbr B l4pflaeMbIx o6paaqax

onpe,qeJreubr c roMoulblo MeroAa ICP-MS so BCEIE I (r' Canrm-Iletep6ypr)'
Senesonauenrrbre nosca CpegnenpuAnenpoBcnoro u flpuaeoaclcoro Mera6nonos cyulecrBexHo

orfir4qarorcfl tro crpynTypuoMy rroJromenuro, cocraBy tI MoIr{HocrI4 cJlaranulr{x I4x nopoA [], 3]. B to
l$e BpeMs reororrqecrre, AaHHbre ynaauiarot Ha vtx o6qufi ctpynrypnlrfi nJIaH [1], a

reoxpoHoJrorilqecnue - Ha rrx-oAuoBoapacrHocrb'(3,2*3,0 rvrtp4 ner) [10]. Cortacro reo$renilecnl.IM

.qaHH6rM; CrpoeHr{e aeMfiofi iopu flprasorcroro r,r cpegnetrpn4nenpoBcnoro uer.a6norog cyulecr-
BeHHo paofirrqaercs [6]. il-og llpraeoacrcuu.6norcou rpayqa M naxogrrca na uy6rlre 46-34 rcrrl r,r

xapaKTepr43yercfi ufiarooopa3Horz QopMof, ocJlolftHeHHolti JIoKarsHbIMI4 noAHflTnsMu u ouycKaHI4sMI4

[?, 32]. SeleuonaueuHbre nofica s,,'flpr{agogcrcou 6rone [peAcraBJIeHbI MHorourcJIeHHbIMn

HaJrofirerilrbrur (pn$rorennuur) crpyrrypaM4: Honoropoocroft, Kocnaqencnoft, Coponrncrcoft u gp.

Ipanur-benegonaMeHnbrMlr accorlr4aqr,rsMrr cJro]IceHa npeo6xa,4arou{atr IIJIoIqagu lytxftnoJlbcroro
6noxa. Maurus rIoA grt4M 6norou rrMeer Aynl4T-rrldpoftceHntosbtfi cocraB, B orJltlqile ot ornorntosoll
Manrwr noA oKpyffiaroulrrurr ero rpaHyJu,trqB$MI,I 6rorauvr, Ha flpuaeoncrou uera6tore
aeJregogaMeHnbre uosca ys$ue (1,0-1,5 rcu). IlpegnoJlaraercs, uro oHtI r.ny6otco opoAllpouaHrr. ?Ix

Mou{Hocrb cocraBJrser 1,5-r;0 nu. Onu speAcraBJlslot p.o6oft MoHoKJII4HaJIbHbIe llttl cunnnuribtrtrue
cTpyIcTypbI'pacnoJIoiltelIHbIe,B[pe,4eJIaxKpynHbIxper[oIIaJIbHLIx"pa3JIoMoB,

Cpe4nenprprenponcrcnft uera6ton - suflrqHhrfi rpaxurraereHonaMeunuft nparon apxeftcroro

Bospacra. Iny6una rtrauiin noA 'seJrenoltauetrxiilral,t crpyrcryparrlu Cpg4nenplt,qnenpoHt:<oro

uera6nona noue$nercs or -28 xo -56 xm. IIo4 s6aeHonaMennrtur crpyKrypaMr na6RpAarcris ee
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FeoxnunqecKre oTnnqlts nepn[orrroBbrx n nupoxceHuroBbrx KoMar[]rroB

Bblcrynbl .qo 28-35 IcM, a MelI{Ay HilMn ona onycnaercs ,qo oryero6 45-55 KM r{ r,tMeer xd.urvrucryro
Itnl't cy6nrpllsoliraJlbHylo noBepxnoctr [6]. B roero'{Hoft 'racrlt Cpeguenpu4ueflpoBcroro uera6roxa
$rnccupyrorc'fl rpyrrflhl HaIcnoHHhIx rpax]'rq, Koropbre oro?i(AecrBJrflrorcff c aonoft ero perrdoHaflbHoro
noAABura uog flpraaoacxufi. uera6;1orc. .ftra Cpeanenpu.qneflpoBcnoro uera6rora,,,xaparrepHbr
6paxuanrnue (go 30 x 15 nu), aue6oaltgnrre unu liiiiiue rc nlurerinrrM aeJreHona*"r*ii'u cl,rn6opmrr.
Moqnocrl oca.qotrxo-BylnaHoreunbrx ronul b- 1 0 nrra,-' [ 1, 3].

Hoaoroporcnaa 3C. Ilepu\ornurnaearil, rconamuurn (cnn. 300 C, o6p. gl-24g) xapanrepn3yerefl
nerMarotlAHoii, "rlffTHllcroft" crpyrrypofi. Inanxbre nopoAoo6paayrorqre Mr{HepaJrbr - rr3oMerprtr{Hbre
sepHa qacr,ttlHo cepleHTl4Htlsr{poBaxnoro (4nunoft 4o 1 cu) onNavrna, ypu*ennbre raflnuswu w
rceuouopQnble SepHa nl4porcena, BaMeuIeHHoro rpeMoJrr4ToM. Ko.nltqecrBo, oJrrrBIHa r{ rrlaporceHa
nptlMepHo o,ql{HaKoBoe N npeo6nagaer Ha,q MeJlKoaepHucrorZ ocsoesoft uaccofi (ueaorcyuy.rrar).
Ilpucyrcrnyrcr KcegoMop*xrre pyAHhIe Mr4gepaJrbr (l-2 7ol. .{rn nopoAbr xaparrepno Bbrcoroe
coAepffiaHue MgO - 39,68 /s (mg = 0,8), nuaxaR ulerorrHocrb (Na,o*K,O = 0,42 /o); cogeprcanre Cr
- 825 ppm, Ni - 807 ppm (ra6n. 1, 2). Couacno [11, 12] aro Al-negennerr4poBaHnas nopo.qa:
Al,o,lrio, = 27,43; cao/Al,o. = 0,82; (Gd/Yb)MN = 1,18. Konqenrpaqus p3o - orcoJro l,0.tpM.
Pacupege.nexxe PBD lnSSepenrlr4poBarHoe - (La/Srn)N = 2,12; (Gd/]Ib)N = l,l8 (puc. l). Ha
MyJlbrtlsJleMenrnoft AI4arpaMue Ha rpa$unax pacnpeAeJreHr4s EJreMeHroB Bbr,qeJrfllorcfl
orpl{IlareJlbHa.fi aHoMaJII{ff Nb u noJlofittrreJrbHbre auoMaJuor Sr n Eu (pl,tc. 2). floc.ne.qsue
o6yc.norlenbl HaJIolrceHHbIMu flpoqeccaMr!. Pacnnar, rra Itoroporo o6pasoranrcb nepr{AorrlToBbre
KoMarl{nrbr, KoHraMrrHrrpoBaH rcopoBbrM BerrlecrBou - [Nb/Th]MN = 0,81 [11, 12] (ra6n. 2).

Ta6nnqa I
Perylrrarur xtrur{tlecnoto allaJrttsa metaruopfruooBagubrx nepnAorrrroBbrx n n[porcceg[ToBbrx

KoMarnnroB cpepnenpu4nenpoBcrcofo u llpuasoecroro uera6torcoo vII{

Onmcnu % 1f
89-230

2!
8S-262

3/
str -24S

4t
91-?41

51

s0-231
6/

21 8?
7I

21 83
$io2 45,36 46,97 46,04 50,9s 44,1f; 40,97 38,63

TiC2 0,36 0,f 0,08 0,3s 0,36 Cn. Gn.

Al203 4,14 s,74 2,21 4,S5 5,7 4,77 0,95
FeOfof 12,82 13,2e 9,02 t 1,62 15,23 10,14 12,04
MnO 4,26 0,27 0,29 0,31 0,45 s,18 0,19
MsO 30,95 22,49 39,68 20,99 27,51 44,93 40,07
CaO 5,12 9,01 1,82 9,S1 5,42 2,26 7,AV
Na2O 4,22 0,58 4,42 0,5 0,64 Cn. Cn.

Kzo 0,0€ 0,06 Cn. 0,1 7 0,05 Cn. Cn.

Pzoo 0,06 0,09 0,03 0,05 0,09 0,21 c,1g

cyuua 100 ,l00 100 100 100 100 100
eaO/AlzOr 1,23 1,34 0,82 2,O7 c,95 2,95 7,47

Al2o3/Ti02 11,61 13,62 27,43 1 1,84 15,58

KS {%} 43,53 62,39 23,79 57,14 56,73 24,27 32,25
Ms/Fe 2,Q2 1,39 3,68 1,51 1,51 3,7 2,79

MgO/FeOfof 2,41 1,67 4,1 1,81 1,91 4,42 3,32

Ilptt'ne'wme. 7 - nema.taqFuaosatuuttli, nepu.0omntnoew.il, xo,namuunt, Itoatntp,eacax 3C, cre. 8JZ, uum. 244,$-
245,0 n (89-230); 2 - ncm,olnp$uaoaanuaft nupovr:euumoeani ronanltur4 m&&L ace, crca.7g4, uum. 127,?-127,g u 1'gg-
262); 3 - a,emanopSueoaanuttil, nepu,,aomumoeu,il, nonomuum, Hoaoeo'pea<na BC, oa. 800 c, an. 82J,6 n (gl-z4g)i 4 -
uwnanop$usoeauuatil nupolcceuuruoeani xo.uamuunr,, nvttr rce, crc. 300 C, ut. 302 n (91-241); S - ucmanap$usoaa;uui
rnlporoerturnalar,il, tanatnuum, Batcorormbcxaa 3C, ace. 27133, et. 209 n (90-231); 6 - .nnmamopSusoaanmni
"'tepttdomumoetni romotnuu,m, Cypcroa 3C, Ilaarcaclr,ni A'wtc'atatc, cxe. 14?3/15, uurn. 45-46 n (2182); 7 J ,no tce, rnarl
?,ce, cui, 1473/17, w'm' 47-48 n (2183). O6paat4tt 2182,2183 us raruevryn Cy<a,+a 8.14. Pbtgauntarnb. rllJrLu.aecqt)r
aroJL\t;,oa nepeeturnoqb, ua ccyxui ocnLamo$D, eile .ucenuo npe^cmouteno xar Feotot [FeOtot = (FerO, 0,g) + FeO].
Xunuq.ecrui onAJruit ab.noln&n e ,ffMP uu. H.II. Ceue&ew<a H/.}I Vxpauual.
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ApreuenKo l',8.', Garr6opcKag H.A.

Pery.nrrarbr ICP anaJrr,raa MeramopSusoBaflHbrx ne pld[oT]rroBbrx. }I m{ po K ce HI'rr oBblx KoMar I,t Id roB

Komnoxsr 1l
8S230

a
8g-282

3f
s'l-249

4/,, ,
g1-241

5t
g$231

6t
2182

7t
21 83

8J

8t228
Rb . 0.s7 1,15 <?"00 <2."0c <2,00 {2.m <2.00 <2,0c
Gg, 9,46 0,07 0,1 <0.'lC <0,1 40,1 0 {0,1 0
Sr 30,1 7A,7 37 ti 8'{ 25,r, 20,5 5S,8 67,7
Ba 6.14 8.08 28.1 4.91 11 9.86 15,9 4.17
Nb 1,17 1,8? 0,34 1,6$ 1,33 (0,5c 40,5c 0,65
Y ! 8.59 1,43 7,1 7,42 0,2f CI,31 2,71
Zr 12.1 26,S 7.4f, 22.5 20,s 1 .7S 1"73 7.88
Zn 84,7 82,2 30.1 72 103 54 56

Gn 6,42 8,85 1,51 5,82 6,03 0,8s 1,05

Ge '1,85 2,1 1,53 2,09 1,3C 0,s 1,&l
Pb 4,'N8 1,94 0,6€ {1,0c <1,m <1,00
Th 0,17 0,37 0,13 0,8 0,4 o,21
U <0,1 0 CI,1 <0,05 2,29 0,1 0,w 0,02 0,16

Mo 9,56 0,84 0,6 <1,00 <1 ,0c <1,00 <1,0c

v 145 21C 23,7 91,6 105 16,4 1S,8 ffi,,2
Cr 2571) 230C 825 1 53C 1 85C 34tr 3590 1 850
Co 137 1X, 8f 84.5 116 162 18i 113
Ni 841 542 80? 384 363 1 08C 1off 1 520
Cu 57,7 69,5 4,7[ 6t 14 2,9 4,9

$n 0.44 0.5s He onn
sb 0,x <0,1 c <0,1c

Hf 0,34 0,88 0,'N 0,fi 0,s2 0,03 0,03
Ta 0,09 0.1? 0,0i 0,1 <0.10 <0.1 c <0,1 c {0,1 s

w 0,41 0,17 0,6[ <0,5c <0,50 3,07 1,5$

TI 0,03 0.12 0,02

La 0,88 2,08 0,7; 2,S 2,23 0,08 0,07 0,97
Ge 1,S7 4,31 1,3$ 5,52 4,59 0,03 0,13 1,96
Pr s.2? 0,f; 0,'l 0,75 0,02 0.CI? 0,25
Nd 1,51 2,81 0,6[ 3,1 ?,34 0,09 0,08 1,12

Sm 0,4i 0,8c 4,22 0,gt 0,67 0,02 0,03 s,32
Eu 0,14 0,25 0,077 4,2 0,14 0,01 0,01 0,11
Gd 0,58 1,18 9,2 1 .'l 0,1 0,02 0,03 0,38
Tb 0,11 0.21 CI,0 0.21 0.1{ <0,01 s.01 0.0?
Dy 0,69 1,24 0,1 1.1 1 ,0€ 0,04 0,03 0,45
Ho CI,17 0,3 0,054 0,28 0,2s 0,01 0,01 0,11

Er 0.43 0.82 0.1 0.81 0,76 0,02 0,02 .0.
Tm 0,07 0,1 0,0i 0,1 0,11 0,01 0,01 0,04
Yb 0,45 0,74 0,14 0,68 4,72 0,01 0,02 0,?g

Lu 0.08 0.11 0,0 0,09 0,12 <0,01 0.01 0,05

ICefYbJss 1,n 1 ,62 2,7t 2,28 1,V7 17,5 1,81 1,88

ILalSmJy6l 1,35 1,55 2,12 1,77 2,17 2,59 1,51 1,SE

lThf$m}srv 2,11 2,24 3,0! 4,4 3,12 3,42

lNbffhlMN 0,82 0,8 0,31 0,25 0,4 0,37

lGdIYblMN 1,0-7 1,3 1.1 {40I tVU 0,gi 1,65 1,24 1,03

IY}-t'r 1.1 1,8$ 0,31 1,57 1 ,03 0,06 0,07 0,8

[Yblr-rr,l 0,91 1,5 0,2f 1,39 1 ,48 0,02 0,94 0,59

[TifY]ur-r 3S 328 294 32C 259

Ilpu,amanw. Hopr+tupoaantn Ha cocfiwB ranipuma u nryrnunugnglo ,ilfi+'ntuto ebuwrtnqlo rw [13]. Il'ptaaam, npo6
e rnafui, 1, O6p, 8 - rwyu,ilornurnoeal{r Koaarwntm, Ifoanu,eeaeoa 3C, ctts.746,/38, unm. 276,3-277,0 n (8/228_).

Iluponceuurnoeuni rconamuum (cn2.300 C, rur. 302 u, o6p. 9l-241) cJlo'fieu auSu6o.nuenpoBaH-

HbrMr4 nupo*cenogbrMu BepHaMr4, pacnoJrotfteuxblMl xaorllqHo, n r,r4uouopSHblMl4 py,4HbIMt{ MI4He-

paJraMr (5-10 Yo). Xapanrepno,Bbrconoe coAeptrcanre CaO (9,61 /o} Cogept4tanne MgQ",- 20,98 %
(mg = 0,40), Cr - 1530 ppm, Ni - 384 ppm (ra6n. l, 2). Ilopo4a Al-4ennerupoBanrlan, Ti-o6orauleu-

Ilourycoea ra exonoriqHa reoxiuitri :-. 2OOg, - Nel (9). 27



f eoxnnrilqecxrre orn]tqu s nepngoT]troBbrx ]r n ta poKceH nroabx KoM arr ]troB

xaa: Al,O,/TiO, = 11,84; CaO/Al,O, = 2,07; (Gd/Yb)MN = 1,39 [12]. Konqenrpaqug P33 * oxorro

5,0*PM. Pacnpegenesue P3g gn$$epenqr{poBalrHoe: (La/Sm)N = 1,77; (Gd/Yb)N = 1,39 (pr,rc. 1).

Ha MyJrbrrtoJreMeursoft Ar4arpaMMe Ha rpaSuxax pacnpeAeJreIII4s aJIeMeHToB BbI,qeJr"an'rcn

orprrrlareJrbubre auoMaJrur Nb, Sr, Eu (puc. 2). Pacuaaa, ua rorciporo o6paaonanueg nr{porceHnroBbre

noMarnlrrbr, ronrauiannpoBaH KopoBbrM BeulecrBolrr - [Nb/Th]MN = 0,2S [12] (ta6x. 2),

I€ocunqercras 3C. Ilepdilomu:fi,hoaaLri lcoilamuum (cxz. 832, o6p;::89-230) nrvreer crpynrypy
cnrnu$exc. B uun$e na6ruoAarcrcs cy6napaJrJreJrbrrbre (nnacrr,rn.raraff crpynTypa), a MecraMu t{

6eanopagouno-oprreHTnpoBaHnbre (;ry'rncraa ctpyrrypa) c*eternue tIroJIbqarbIe KpI4craJIJIbI
qacTr4trHo cepneHTrrHr4sr4pOBaHHOrO OJrnBr,rHa (g.nunoft go I cu). Mennosepxl4craff Marprl{a cocrotrr I43

flrrpo6ceHa u onrnBufla. flopo4a rdMeer BbrcoKoe co,qeprfiaHtle MgO * 30,95 70, noa$$uqrenr
MarHe3r4raJrbHocrr{ nopo,qbl (mg) panex 0,60; cogepxanue Cr - 2510 ppm, Ni - 841 ppm (ta6.rr. l, 2),

OHa ssnserca Al-4ennertlpoBaHnofi r Ti-o6oraulexnofi: Al,O,/TiO, = 11,6; CaO/Al,O, = 1,23;

(Gd/Yb)MN = 1,0? [12]. Konqe]rrparlr4s P3g - oxoJro 3,0*PM. Pacnpe4eresrae JIPSO gil$$epeHllu-
poBanHoe: (La/Sm)N = l,Ai (Gd/Yb)N = 0,97 (prc. l). Ha cnairgep-AtrarpaMMe BblAerlffIorcs

[oJro*cureJrbubre anoMaJruu Ti N Sr (puc. 2). Ilosregxsa o6ycnooJlena, Beposrno, HaJIoil(eHHbIMI,I

[poqeccaMn. Pacnnan, I,rB rcoroporo o6paaonancn nepl4gorlrroaufi nouarr,rrr, KoHTaMI{HIdpoBaH

KopoBbrM BeurecrBoM - [Nb/Th]MN = 0,82 [12] (ra6n. 2).

Ilepuilomumoeutil, rconamuum (cns.746, o6p. B-228) ,tueer nererbqarylo crpyrrypy. I.nannu-
Mr{ rropo,qoo6paayloqurvrrr MunepaJraMu cJly*car tlooMerptlvHble aepHa cep[eHTtIHI4srIpoBaHHoro

(g;ruiroft 4o 1 cu) ontvtBuna (go 90 7o), yryru:neutrrre ra6ffr.{Kl4 rpeMoJll{ta (10 /e) r,t' pygnaff rbIJIb.

Ilopoga orfirrqaercs ornocr4reJrbHo BbrcoKI4M coAeplrcanileru Ni - 1520 ppm, Cr - 1650 ppm.

Konqenrpaqus P39 - onorro 1,0*PM. Pacnpegerexne JIPBE 4nQ$epeuqupoBaHHoe - (La/Sm)N =
1,96; (Gd/Yb)N = 1,03 (pnc. 1). Ha cnafi4ep-ArrarpaMMe Bbl,4eJlffIorcfl orpl{IlareJlbHble anoualur Nb,

Ba u notoxcrdreJrbHas - Sr (puc. 2). Pacuraa, rdo Koroporo o6pasoaaJlcs nepl,tAotnrogulft KoMarlltr'Ir,

KoHraMrdH!{poBaH KopoBbIM Beu{ecrBou - [Nb/Th]MN = 0,37 [12] (ra6n. 2).

TN

0,Ul

puc. l. Myttmuetenenmnaa lu,azpantn laa nenattopSuaosoltttblt Kottclrnuumas Cpefluenpudnenpacnoeo u

Ilpunsoeeroeo *eza6*roet He, BeJwnLb@, gnoallru - fwpol{.r;evurnoebe Ko.eatnulnntt u nepu'Aornurnogble Koiutm,uurnu co

ciuntfuexc cnpy*mgpoti, s&hurnit,le - fiuwJlemlkuu,e o'pasoewua c neznbmnu'tnui unpyrrnypoti

rl

It

\
.!;

.tir
;l
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AprennenKo'f.8., CarvrSopcKas yl.A.

1[

H,$1

Puc. 2, Pacnpe1enexue P39 a uema.nop$uao6utl+blrc Narto:rnlnlrlafr Cpe}uenpuiuenpoecnozo u ll'puaaoacxozo
mezadtwKne. VcnoeuaLe o6oeuarcnua ua puc. 7

Iluponceuumoeuni Kolwarnuurn (3enenoscxnri yqacrox, cnB. ?91, obp. 89-262) r{Meer

cJraHqeBaryro rercrypy. On cocrorr ua arvr$u6oJr,'rar{poBauHoro KJrvrHonupoxceHa (9A Vd r4 pyAnbrx
MrHepaJroB (ao 10 /e). Co4ep*canue MgO - 22,09 Vo (mg = 0,40), Cr - 2300 ppm, Ni - 542 ppm
(ra6t. l, 2). Cornacno [11, 12] nrporccenilrosrrfi KoMarrulr JrBJrflercs Al-,qenrerupoBa]rHbrM r{

Ti-o6oraqenHuu: Al,O,/TiO, = L3,62; CaQ/Al,O, = 1,34; (Gd/Yb)MN = 1,30 (ra6.rr. 2). Korqenr-
paqrs PBE - oxoro 2,0*PM. PacnpeAeJrenue P39 rua$SepeHllrrpoBaxuoe: (La/Sm)N = 1,55;

(Gd/Yb)N = 1,30 (puc. 1). Ha cuafi4ep-ArarpaMMe Bbr,qeJlfiercfi orplrllareJlbuarl aHoMaJIua Nb, Eu n
rroJrofi{nreJrbnas Sr (ra6l. 2). Anouanur Eu u Sr o6yc.nonnenbl HaJIo}fieHHbIMt4 BropI4ttIHbIMr,I npoqec-

calor. PacruaB AJIfi wlpoficenrrroBblx IcoMarur4ToB 6sIn rconramI4HtlpoBaH KopoBbIM BeulecrBoM -
lNb/ThlMN = 0,60 (ta6n 2).

Cypcrcar SC,IlepulornunlolbLeKoil,utnuunlol: (Ilanroacnuft yvacror, cRB. L473/I5, unt.45-46
u, o6p. 2lB2; rau xce, cKB. 1437 /17, n:ar. 47-48 tvt, o6p. 2183) annnlorcs ItyMyrIffrI4BHbIMI{

o6paaoaanusur. Onn rrMern uop$rponogo6nyro crpynrypy Ba crler axpan.nenuft reMno-geJleHoro
qeera (cepnenr'rHnsr4poBannoro o.nrnrna). B nux na6nrcgaetc.ff Bblconoe coAep?rcanlte MgO (38,63-
40,8'l /o), mg = 0,?-0,8. Co,4ep.cranue Cr Bapbl4pyer or 3490 to 3590 ppm, Ni - or 1080 ao 1090

ppm (ra6a. 1, 2). Onn hsrfiIotcs Al-ue4en.retrponannoft nopogort: CaO/Al,O, = 2,95-?,4t;
(Gd/Yb)MN = 1,24-1,65 [11, 12]. Kouqenrpaqus P39 Hrrarcan * onoJro 0,1-0,3*PM. Pacnpege.nenue

P3O grs$epexquponarmoe: (La/Sm)N = 1,51-2,59; (Gd/Yb)N = 1,24-1,65 (prc. 1)'

Brrcorcouo,tbcrcaf, SC, Iluponceuumoeuli tcoinarnuurn (cnn. 21133, o6p, 90-231). Memtoaepnuc-

Taff, ctrJrblro t4aMexeHuaff [opoAa, cJro]rcennaff larofibqarblMll Kp]tcraJIJIaMId alcrllnomata. flo coAep]Ica-

ru,rro MgO - 27,5I 7o (MEQ > 24-25 Vo) sly ropoAy Molrcno ornecrrl K neptl,qorllroBblM KoMarilI4raM,

Ho oga xapanTepr{oyercs 6onee BhlcoftrrM co,qep}r{auI,IeM aJIIoMrIHI4ff r KaJIbIIufi, lIeM I,tccJIeAyeMbIe

o6paoqir nepr4AorrrroBbrx ftoMarrrr4ros. B nopoAe ooAeplfiantle Cr - 1850 ppm, Ni - 363 ppm (ra6n.

1, 2). fllaporcceunroshrfi Kouarrrr{r Al-negeu;retnpoaannufi: Al,O,lTiO, = 15,59; CaO/Al,O, = 0,95;

(Gd/Yb)MN = 0,92 [12] (ra6n. 1, 2). KonqeHrpardr,rn P39 - oKoJIo 4*PM. Pacupe4e.nesue JIPSO
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gr$Sepeuqr4poBagnoe: (La/Sm)N = 2,L7 (Gd/yb)N = 0,g2 (prc. 1). Ha cnarz4ep-ArlarpaMMe
BbIAeJIfilorc.E orprqareJlbuble anoMa,nzu Nb, Sr u Eu (puc. 2). Pacnras AJrfl nilpogceHr4ToBbrx
$oMarr.I'rroB 6rr"rr rcoHraur4HlrpoBaH KopoBbrM BeulecrBoM - tNb/ThlMN = 0,40 (ra6;r. 2);

Brrnognr. B peay.mtare BbI[orHeHHbrx reoxnMrlllecnr4x ]rccJleAoBauufr ycranoaJreHo, r{To Ha
flpraaorcnom uera6none pacnpocrpaHeHbr rJraBrrbrM o6paaorvr Al-4enrerupoBaHHbre, Ti-o6orauien-
HbIe nepI4.qoTI4ToBbIe X nupoxceuI{roBble KoMaTUIITLI (6ap6eproncrcufi run), a Ha CpegHe-
npI'{AHe[poBcKoM - A1-He4en"nert{poBauHbre u Ti-4en.nenrpoeaHHbre KoMaurr{Tbr (ftunrapncnufi rr,rn)
(puc. 3). flepr4orurogble tr nupoficerr{roBbre KoMarnr{rbr aeJreHonaMeHnbrx noffcoB flpraaoncnoro
uera6loxa I4MeIor HI4aKoe ornorseHne Al,O,/TiO, (11,6-13,6) r{ Bbrcorcoe - (Gd/IIb)N (l,l-1,0), uro
npeAnoJlaraet ux o6pasorantle npu qacrtlquoM nJraBJrenur4 rpaHaroBoro flepr4Aorrdra B r4crorrHr{Ke ,{
y,4aJleHI4I,I o6oraulennoro rpaHaroM pecrr4Ta [12]. Al-negen.nerr4poBaHHbre nepxAoryrroBbre
KoMarl4,rrbl Cpeguenpu4nenpoBcKoro uera6norca co cpeAHrrM no BeJrr{qilHe orHorrreHr4erra AlrO,/TiO,
(15,6) u (Gd/Yb)N = 0,9 nrtnfiaBJlffJlt4cb na lvrenrrueft rnybrne vrqlr rrpu 6ofiee ssrconofi crenesu
qacTttrlHoro nJIaBJIetrI4tfl rpaHaToBoro nepr{AoTl4Ta B ,IcrotIHI4Ke il yAaJreHur 6earpauaToBoro pecTr4Ta.
flepugornroBble Id nilponcenllToBble KoMarrurrt flpuaaogcnoro uera6nona orJrr4trarorcff agar{rrreJrbuo
6oree srtconldM orHoIueHI{eM CaO/AlrOr, lreM anaJror[qubre fiopoAbr Cpe4uenpugHenpoBcKoro
uera6;lona. 9to coourouenue ctIJIbHo 3aBrlcJ{T or ,qaBJreHrrfl B oqare reHepaqrrtt KoMar}rrroBblx
pacIIJIaBoB I4 )rra3blBaer Ha BbInJIaBJreHr{e KoMarr{rrroBbrx pacnJraBoB Ha flpnaeoncmou uera6.nore
npn 6oree BbrcoxoM AaBJreHrr{, qeM Ha CpegnenprnguefipoBcnoM.

Taruu o6paaonr, rIoJIfIeHHbIe teoxrur4trecnrle .qaHuhre yraabrsaror Ha cyqecrBoBanre 6oree
uoquofi na.neoapxeftcnofi cuatvt.recrcort $opbr Ha flpuaeoocrcom uera6.noxe, Ha Koropoft aar.na4u-
BaJII4cb ueaoapxeftcnl{e geJIeHoKaMeHHbre [osca. PacffiasH nepl,rAoruronbrx 14 nr4poxceHl4ToBbrx
noMarl4ldroB 6unx nontaMuHxpoBanbl KopoBbrM BerrlecrBoM [Nb/Th]MN < 1. B nau6olrrueft creneHrr
KOHTaMr4Hr,rpoBaHbr KoMarr4r4Tbr Hororoponcnoft 3C. : ,

flepN4oturorue KoMartII4rbI c rerMaro mguoir, nopQrapono4o6norZ crpyrrypofr us
KyMyJInrtIBHux qacreft [oroltoB xapaKrepnayrorcff sHalrr4TeJrbno 6olee ur{gn}rM co,qep)rcaurrena pBD,
qeM ftoMarilI,trbl co cnuuu$enc crpyxTypaMu. B ro fi(e BpeMff AJr.ff Hr'tx xaparrepua uan6onee
Bblcolcaff KoHIIeHTpaqI{ff pyAHbD( oJIeMeHToB. B ftyMyJrflTnBHbrx nepu.qor}rroBbrx KoMarr{r4Tax
Kocrsqencnofi 3C (crcn. 746/38, o6p. B/228) na6nro,qaercs nau6o.ree Bbrcorafl noHrleHrpaqraa Ni (1b20
ppm), Cr (1650 ppm), Co (113 ppm) tt B nepu.qourroBrxK KoMarr{urax,flaaroscKoro fracrxa Cypcmofi
3C - Ni (1090 ppm), Cr (3590 ppm), Co (187 pprn): , 
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Ha llpuconcrrcouy rnera6noqi poenoncro4*ceui Al-,q,enrerosaxi, Ti-s6araqeHi rcomarnlru
(6ap6eproucrnufi run), a na Cepe4uronpngninpoBcbltoMy - Al-neAen.neronani nouatutru i Ti-4en.netonaui
romarrtru (fii.nrapucrnrafi rnn), ulo Bnasy€ ua pienrfi crnag mauril npra $opruyraxni ueeoapxeficrrrax
Be.lenoKau'flnrx noscip. Ieoxinri'rni ,4ani nnacyrorr na icuyransa 6inrur uorytcnoro naleoapxeficrrcoro

Syu4aruenry na llpuaaoncbnouy ruera6rord. Ilepugorrarosi roD{atnlrlr B lcyuyJtsr[BsIrx qacrttu nororis
xaparTepltsyrorrcr uafi6iublunMu rconqeurparliflMn pyAE rx e.neMentie - Cr, Ni, Co ta nltarrnm sMictom
pigricuux i pi4ricnoseMeJlbrrl{x eremenris.

Al-depleted, Ti-enriched komatiites (barberton tape) are spreaded on the Priazovian megablock, Al-
undepleted komatiites and fi-depleted komatiites (yilgarn type)-on Middle-Dnipre megablock, that indicate
on different composition of mantle by forming mezoarchaean greenstone belts The Gdochemistry data indi-
cate on existence more thick paleoarchaean basis on Priazovian megablock The peridotite komatiite from
cumulative parts of flows are characterized by highest concentration of ore elements - Cr, Ni, Co and low
content of rare and rare-earth elrment.
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