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Pedepat. PacciioeHHOCTh MHTpaMarMaruueckoil Jalki OCHOBHOTO COCTaBa Ha 0. bepcenot 00ycioBieHa BHEAPECHUEM
YK€ 4aCTUYHO CONMIU(UIIMPOBAHHON MarMbl 10 TPEIIMHAM B OCTBIBAIOIILYIO HHTPY3HIO aHOPTO3UTOB. Pacrinas naitku
6b11 o6oramer V, Cr, Cu, P u Sc, uro yka3siBaeT Ha ero rnosjaHeMarMaTuieckyro npupoay. MaTpamarmarnaeckue naii-
KU B MHTPY3UsIX rab0ponoB Ha 0. [Iutepman 1 Mbice TyKceH UMEIOT CyIIECTBEHHbIE OTINUUS 10 XUMUUECKOMY COCTa-
BY, 4TO OTIPENIENSETCS, BEPOSTHO, IPYTUM COCTABOM UCXOAHOM MarMbl. B HUX HaOmonaercs pyaHas MuHepanu3anus V,
Co, Cuu Zn. Pe3ynbrarsl reOXMMHUIECKUX UCCIIE0BAHMIT 060TaIlEHHBIX PYTHBIMHU DJIEMEHTaMH OCTATOYHBIX MarMaTH-
YyecknX (ha3 OCTBHIBAIOIIMX UHTPY3HUiT rabOpOMIOB MO3BOJISIOT 60JIee TOYHO TPOrHO3UPOBATh PYAOHOCHOCTh HHTPY3HiA
rabOpoUI0B aHICUIKOTO KOMIUIEKCA.

Poswaposana inTpamarmaTuyHa aaiika B iHTpYy3ii aHopTo3UTIB Ha ocTpoBi bepcesoT (Apxineaar ApreHTHHChb-
Ki ocTpoBH, 3axiagHa AHTapKTHAA).
I. B. Apremenko, B. I. baxmyTtos, U. A. Cambopcbka, JI. H. baxmyToBa.

Pedepar. Po3mapoBaHicTs iHTpaMarMaTuiHOI Jaliki OCHOBHOIO CKIajly Ha 0. bepcenor 00yMoBIeHa BKOPIHEHHSIM BiKE
YaCTKOBO COJIiIn(iKOBaHOT MarMu 10 TPILIMHAX Y 3aCTUTAOYY iHTPY3it0 aHOopTo3UTiB. Po3ruiaB naiiku OyB 30aradeHuii
Ha V, Cr, Cu, P Ta Sc, 110 Bka3ye Ha i10ro nisHpoMarMaruuHy npuposy. [nTpamarmMariysi Jaiiki B iHTpy3isix rabopoinis
Ha 0. [Tirepman i muci TykcoM MarOTh CYTT€EBI BiIMIHHOCTI 32 XiMiYHMM CKJIaJIOM, 1110 BU3HAYAETHCS, MIMOBIPHO, IHIIUM
CKJIaJIOM BUXiqHOT MarMu. B HuX cnocrepiraersest pynHa minepanizauus — V, Co, Cu ta Zn. Pe3ynpratu reoxiMiyHux
JIOCTiIKeHb 30aradyeHuX pyIHUMH eJIeMEHTaMU 3aJMIIKOBUX MarMaTUYHUX (pa3 3aCTUrarouux iHTpy3iit rab0poinis mo-
3BOJISIFOTH OiMBII TOYHO MPOTHO3YBATH PYIOHOCHOCTH iHTPY3iii rab0pOiNnoB aHIiiChKOTO KOMITIEKCY.

Layered intramagmatic dike in the anortosite intrusion on the Berthelot Islands (Argentine Islands archipelago,
West Antarctica).
G. V. Artemenko, V. G. Bakhmutov, I. A. Samborskaya, L. N. Bakhmutova.

Abstract. The observed layering of the intramagmatic dike of basic composition on the Berthelot Island is probably
determined due to the impregnation of partially solidified magma in the fracture into the cooling anorthosite intrusion.
The melt of dikes was enriched on V, Cr, Cu, P and Sc, which indicate their late magmatic nature. The intramagmatic
dike in the gabbro intrusions on Petermann Island and Cape Tuxen have the significant differences in chemical compo-
sition, which is probably determined by the different composition of the original magma. They shown of ore — V, Co,
Cu and Zn mineralization. The results of geochemical studies of ore enriched magmatic phases of solidifying cooling
gabbro intrusions are predict the ore content of gabbroid intrusions of the Andean complex.

Key words: Berthelot Islands, solidified magma, Andean complex, intramagmatic dike.
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BBenenue

Oxono 80 % mopox, ciararoimx 3anaHyr0 AHTApKTHKY ¥ MPIJIErarolyto TEPPUTOPHIO Ieb(ha Mops
bennuHcrayseHa, mNpeacCTaBleHbl [BYMS TIpynmnaMy TOpOA — WHTPY3UBHBIMH 00pa3oBaHMsAMHU OaronuTa
Amrapkrideckoro nomyoctposa (AP batholiths), m3BecTHBIX TakKe Kak MOPOIBI aHAUICKOTO HHTPY3UBHOTO KOMII-
JieKca, 1 ByJakaHoreHHbIMU rioponaMu (AP Volcanic Group) [Thomson & Pankhurst, 1983; Leat et al., 1995]. K
0a3UTOBBIM PA3HOCTSIM, PACCMATPHBAEMbIM B COCTaBE aHIMHCKOTO KOMIUIEKCA, OTHOCATCS pa3HOOOpasHble rad-
Opoupl, clararolye 3Ha4nTesbHbIe 110 MaclTabaM M30JMpOBaHHbIEe MaccKBbl. [1oponpl cpeaHero cocrasa npes-
CTaBJICHbI IMOPUTAMH M KBAPLEBBIMU JUOpUTaMH. Kucible pa3HOBUIHOCTH MOPOJI, OTHOCHMBIX K aHIUHCKOMY
KOMIIIEKCY, TIPeICTaBIIEHb! TOHAJINTAMH, TPAHUTaMHU, TPAHOINOPHTAMH, TPAHUT-NIOP(UPAMK 1 arTUTaMH.

Bce 311 KOMIIIeKChI TTopo 00HaXKAIOTCS KaK BIOJIb TIOOEPEXbs 3araJHON YacTH AHTapKTHIECKOTO
MOJTyOCTPOBA, TaK W Ha TPWJICTAIOIINX C 3amajia OCTPOBHBIX apxwmrenarax [Curtis, 1966]. B Tedenne mo-
CJIEIHMX HECKOJIBbKMX JIeT OblI MOJIydeH HOBBbIN Marepuas Mo MX COCTaBy, BO3PACTY, METPO(U3NUECKUM
cBoiicTBaM U 1p. (cM., Hanpumep, [[aakouy6 u ap., 2012; baxmyTos u ap., 2013]).

HeGounbuine no pasmMepam HHTPY3UH rab0pOMI0B aHANICKOrO MHTPY3UBHOTO KOMIUIEKCA 1OCTATOY-
HO IIMPOKO PACTIPOCTPAHEHBI B palioHe apXurenara ApreHTHHCKHE OCTPOBa, TIIE pacrojioykeHa YKpanHcKas
aHTapKTUUYeCcKas cTaHuuA « Akanemuk BepHanckuity. OHM ClI0KEHbI OJTMBUHOBBIMU Tad0po, radbdpo, Hopu-
TaMH, POroBOOOMaHKOBBIMHU Ta0b0po 1 aHopTo3uTamMu. Cpean HUX ObLTH BBISBIEHBI YYACTKH, CIOKEHHbIE
MOJIOCYATHIMK TA00PO pa3IMuHOrO reHe3nca, KOTopble ObUTH JeTallbHO omnucaHbl B padbotax [Adie, 1955;
Hooper, 1962; Goldring, 1962; , Fraser, 1964, Elliot, 1964; Curties, 1966].

B mocnennue romel monocyateie rab0po ObLTM OMUCAHBI B CEBEPO-3aMagHON 4YacTH OCTPOBa
ITutepman [ApTemeHko u f1p., 2013]. HoBble reoXuMHUYeCKHE UCCIeI0BAHNUS C UCTIOIb30BAaHUEM COBPEMEH-
HbIX MeTooB aHaim3a (ICP-MS) mo3Boimin oxapakTepru30BaTh MUKPO3JIEMEHTHBIN cOCTaB rabOoponI0B
aHIMICKOro KOMITIEeKCa, a TakXke Hanbosee NO3AHNX MarMaTuueckux (a3, Npe/ICTaBIeHHbIX HHTpamMarMa-
TUYECKUMHU JaiikaMu, W JaTh OLEHKY WX pYyAHOIN MuHepanuzauuu [ApremeHko u ap., 2011]. Uzyuenue
MEeTPOJIOTMYECKHUX NpolieccoB AU depeHInanny MarMbl HHTPY3Uii TaO0OpOMIOB M SBOJIOLNYI COCTaBa MX
Marmbl MPeACTaBIISIOT OONbLION MHTEPEC B CBSI3M C TEM, YTO C HUMHU CBSI3aHbl MPOSIBICHUs PyJHOI MUHe-
panu3auny MarHeTUTa, MIbMEHHUTA U CyIb(puIoB.

2. Pesynbrarel n o6cyxaenne

B BocTouHOi#1 yacTu 0. bepcenot B ooHaxxeHunn (S65°19,647°, W64°08,567’), mpencrasistoiieM codoit
CKaJIbHYIO CTEHKY BBICOTOM 0 7 M Cpell MEJIKO3EPHHUCTBIX aHOPTO3UTOB HAOMIONAETCS MOJIoro3ajeraroras
(a3. man. FO3 230°, yron 20°) nHTpamarmaruueckas aaiika (puc. 1). OHa odOHaxaeTcsi Ha npoTspkeHnd 30 M 1
“MeeT MOLIHOCTh OT 2 10 4 M. Teno nailku cloKeHO paccaOeHHON KPYMHO3EPHUCTON OCHOBHOM NMOpoaoit
HOPMAaJIbHOH 1NENOYHOCTH, HATpUeBOi cepuu (Tab. 1). Bapuaunu B conepxanuax Al,O, u MgO orpaxaror
KOJTMYEeCTBEHHbIE COOTHOLICHHS TIariokiiasa u aMm(uoona B CBETIBIX M TEMHBIX CIIOSIX MOpoAbl. BemmaunHa
NOpP0000Pa3YIOILNX MUHEPAIOB B PA3HBIX CJIOSX HE3AKOHOMEPHO BAPbUPYET OT 2 X 2 MM /10 7 X 7 MM.

Puc. 1. PacciioenHas uHTpamarmarudeckas Jiaiika B MHTPY3UM aHOPTO3UTOB Ha 0. bepceror.
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Ceemavie crou (00p-uvt 118/12, 121/12) cnoxeHbl CABONHIKOBAHHBIM ILJIATMOKIIA30M OCHOBHOTO
coctara (60—80 %), ampuOoNUTU3NPOBAHHBIM KIHMHONTUPOKCeHOM (18—38 %) u pynHBIME MUHEpaTaMu
(2 %). IX XMMHUYECKHii coCTaB TpeacTaBlieH B Tadi. 1. KomndecTBEHHBIM CIIEKTpabHBIM METOIOM B IT0-
poze onpesaeneHbl CoAepKaHus CleAYIOIINX IEMEHTOB, ppm (3HaMeHaTelNb — KJIapK pacnpoCTPaHEeHHOCTH
anementa no [A.Il. Bunorpanos, 1962]: V. — 100-150/200; Cr — 300/200; Cu — 30-40/100; Sc —
60-100/24; P — 355/1400.

Temnwie caou (oop-yvr 116/12, 122/12) coctost Ha 98 % u3 am¢pubdona, eTMHAYHBIX BKPATUIEHHH-
KOB IJIarMOKJIa3a KUCJIOro COCTaBa 1 pyIHbIX MUHepasioB (2 %). X XuMuueckuii cocTaB NpUBEIEH B TA0I.
1. Conepxanus V, Cr, Cu, Sc, P, onpeaesieHHbIX KOJMUECTBEHHBIM CMIEKTPaIbHBIM METOAOM, 3/1€Ch 3HAYU-
TenbHO BbIle knapka: V — 500-1000/200; Cr — 1000-2000/200; Cu — 200-50/100; Sc — 400-500/24; P —
3000-5000/1400. ITo pe3ynbratam uccnenopanuii meronom ICP-MS 3neck BeisiBneHa pryts (Hg — 18,57
ppm). Ha mynbrusnemenTHol nuarpamme odp. 122/12 BbiaenaoTCs nojokuTenbHble anomanuu Nb, Sr, P
n Ti, 4TO yKa3bIBalOT Ha KYMYJISILMIO TIJIarMokia3a U TUTaHCOAEP KalX PyJHbIX MUHepaJioB (puc. 2).

Pacripenenenue penkozemMenbHbIX dneMeHToB (P33) Ha rpaduke O1m3ko Kk TpaduKy pacrpeneneHus
P33 B amdubonax (puc. 3).

Tabnuna 1
Pe3yabTaThl XUMHYeCKHX aHAJIU30B rabopouaoB
Okmuciibl, 1/ 2/ 3/ 4/ 5/
% 116/12 118/12 121/12 122/12 122 a/12

Sio, 49,76 44,87 47,50 49,36 44,99
TiO, 0,94 0,84 0,84 0,84 0,84
ALO, 5,59 19,98 21,24 5,13 16,91
Fe O, 1,64 2,02 1,02 1,70 2,98
FeO 6,54 5,63 3,66 6,47 8,12
MnO 0,20 0.16 0,11 0,21 0,23
MgO 12,99 8,81 4,68 14,39 11,98
CaO 19,74 12,49 16,93 20,03 11,46
Na,O 0,54 1,33 1,46 0,46 0,92
K,0 <0,05 <0,05 0,20 <0,05 <0,05
PO, 0,03 0,03 0,06 <0,02 0,03
H,0- 0,22 0,42 0,31 0,21 0,15
B.m.o. 1,47 2,99 1,63 1,37 1,10
Soou 0,02 <0,02 0,03 0,02 <0,02
Cymma 99,73 99,64 99,67 100,26 99,78
K, (%0) 38,64 46,48 50,0 36,21 48,09
Na,O/K,0 10,80 26,60 7,30 9,20 18,40
al' 0,26 1,21 2,27 0,23 0,73

IIpumeuanue. 1 — nopoza MenaHokparoBoro ciost (06p. 116/12); 2 — nopona neiikoxparosoro cios (06p. 118/12); 3 —
rnopoya Jieiikokparosoro ciosi (00p. 121/12); 4 — nopoaa MenanokparoBoro ciost (06p. 122/12); 5 — BMeriaronas nopoja
(anopro3ut, 00p. 122a/12). Xumudeckre aHaau3bl BbInoHeHs! B tadoparopun UI'MP HAH Vkpaunsr.
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ITponomxenue TadbauIIb! 2

Pe3yabTarsl ananu3oB radopouaos cnekrpaiabHbiM U ICP-MS meTonamu

Jr-Th, 116/12 18/12 12112 122112 122a12 | 1CP-MS I]iﬁfl?)'rcp:(-)
Ppm 122/12 oy [4]
1 2 3 4 5 6 7 8
Rb H/o H/o H/o H/o H/o 2,855
Sr H/o H/o H/o H/o H/o 93,52
Ba - - - - - 21,57
\% 1000 100 150 500 300 H/o 200
Cr 2000 300 300 1000 350 H/o 200
Co 30 50 10 20 40 H/o 45
Ni 100 80 50 80 60 H/o 160
Cu 50 30 40 200 40 H/o 100
Zn 60 - - - 50 H/o 130
Y 20 8 30 6 6 7,324 20
Nb 3 2 2 3 2 3,354 20
Ta - - - - - 1,410
Zr 50 40 80 30 80 12,86 100
Hf - - - - - 0,697
U H/o H/o H/o H/o H/o 0,056
Th - - - - - 0,212
La - - - - - 0,881
Ce - - - - - 2,618
Pr H/o H/o H/o H/o H/o 0,464
Nd H/o H/o H/o H/o H/o 2,861
Sm H/o H/o H/o H/o H/o 1,043
Eu H/o H/o H/o H/o H/o 0,433
Gd - - - - - 1,338
Tb H/o H/o H/o H/o H/o 0,221
Dy H/o H/o H/o H/o H/o 1,490
Ho H/o H/o H/o H/o H/o 0,313
Er H/o H/o H/o H/o H/o 0,828
Tm H/o H/o H/o H/o H/o 0,116
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OkoHuYaHue Ta0IuLbI 2.

1 2 3 4 5 6 7 8
Yb 4 2 3 ~1 ~1 0,731 2
Lu H/o H/o H/o H/o H/o 0,110
Sn 5 3 - 3 3 H/o 1,5
Cs H/o H/o H/o H/o H/o 0.628
Pb 6 6 10 8 8 4,130 8
Mn 2000 1000 1000 2500 1500 H/o 2000
Ti 5000 2500 2500 3500 3000 3318 9000
Sc 400 60 100 500 100 134,8 24
P 3000 1000 3000 5000 3000 355,1 1400
Li - 10 - 20 - 15
Hg H/o H/o H/o H/o H/o 18,57 0,09

IIpumeyarnue. BbiieneHsl aHamM3bl C IOBBILICHHBIM COIEPKAHUEM €1€MEHTOB B nopoxe. H/o — He onpezensnocs.
KonmuecrBenHblit crieKTpasibHbli aHa M3 HIeMEHTOB BbIinojHeH B taboparopun MI'MP HAH Vkpaunsl, a ananus MeToaoM

ICP-MS — B ACHUL] UIITM PAH.
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Puc. 2. MynbTrdneMeHTHas AuarpaMmma Juist opoJibl MEIaHOKpaToBoro npocios (00p. 122/12)

BMEIIAOMINX IMOPOM.
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MHTpamarMarudeckoi naiku. Hopmuposanue Ha mpuMuTHBHYI0 ManTuio [Sun & McDonough, 1989].

Teno naiiky HeceT cieapl MIACTUIECKUX Ae(OopMalnii, BBIPaKEHHBIX BHY TPUCIOEBBIMUA MEIKUMM
ckaakaMu. HaOmromaroTes Takxke ciiefbl 0ojiee TO3THUX TEKTOHWISCKUX HapyIICHHI, pa30MBIINX TEJO
naiiku Ha HeOonbre 6oku. [Topoasl paccnonIich M HAYaTl KPUCTAJUTH30BAThCA, HO HE COMUIU(UIIN-
POBaUCh MOJIHOCTBIO U, KAaK CIIENCTBUE, ObLIN CIOCOOHBI UCIBITHIBAThH Ae(opManun. DTU BHYTPUCIIO-
eBble MEJIKHe CKJIalKh 00pa3oBaliiCh B pe3ysbTare JehopManny mpocToro casura (simple shear) mpu
PaCTIONIOKEHNH TIOCKOCTH CIBHTa MPAKTUYECKU MapasuielbHO MOJ0CYaToCTh. Bpems ux oOpazoBaHUA
MPUBA3aHO K MEPUOAY COMMAU(PUKALIH MOPOJI MOCIe UX KPUCTAIITU3ALUK 1 pacciauBaHus (TO €CTh, Me-
pen mosTHOM conmumudukanyei mopom). B Tene naitku HaOIFOMArOTCSI OKPYTIIbIEC M TIOJIOCOBUIHBIC OCTAHIIBI
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Puc. 3. I'paduk pacnpenenenus P3D i opojbl MeTaHOKpaToBOro mpociost (0op. 122/12)
MHTpaMarmaruueckoit naiiku. Hopmuposanue Ha xonapur C1 [Sun & McDonough, 1989].

Bwmeniaronias nopona naiiky npencrasieHa aHoprozutamu (o0p. 122a/12, xumudeckuii coctaB — B
Tabu. 1.). OHU MeJIKO3epHUCThIE C TMaba30BOli CTPYKTYPOH, CIIOKEHBI Marnokiazom (95 %) u opTonupox-
ceHoM (5 %).

DHIOKOHTAKTOBAs 30HA JAiKW, MOIIHOCTBIO 15—25 cM, MMeeT MAacCHUBHOE CTPOECHHME U CIIOKEHA
MOpOIOH ¢ KpyTHBIMH KprcTasuiamu (1o 1,5 X 5,0 cm) am¢pubona u rmiarnokiasa.

3. BoiBOmbBI

PaccioeHHOCTh MHTpaMarMaTHIecKkoil naiiku Ha 0. bepcenoT o0ycioBlieHa, BepOATHO, BHEAPESHUEM
YK€ YaCTHIHO CONMAM(DUIIMPOBAHHOW Marmbpl 10 TPEIIMHAM B OCTHIBAIOIIYIO MHTPY3WIO aHOPTO3WUTOB.
PacrnaB maiiku 6611 o6oramen V, Cr, Cu, P u Sc, uto yka3piBaeT Ha ero Mo3IHeMarMaTHueCKyt0 MPUPOLY.
WuTpamarMatudeckre naiiku B MHTPY3usaX rab0pounnoB Ha o. [Iutepman, Mbice TykceH u 0. bepcenot nme-
0T CYLUECTBEHHbIE OTIIMYMSA N0 XMMUYECKOMY COCTaBY, UTO OMPEENIeTCs, BEPOSTHO, APYTUM COCTABOM
ucxXonHo MarMel. B Hux HabmonaeTcs pyaHas muHepanusauus V, Co, Cu u Zn. Pe3ynbrarhl reoxummde-
CKHUX MCCIIeNOBAHUI 00OTAIEHHBIX PYTHBIMU JIEMEHTAMH OCTATOUHBIX MAarMaTHUECKUX (ha3 OCTHIBAFOIINX
MHTpPY3uii rabOpou 0B MO3BOJIAIOT O0Jee TOUHO MPOrHO3UPOBATh PYNOHOCHOCTh MHTPY3Mii rabOpou 0B
AHIUICKOro KOMILIEKCa.
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