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Abstract. The latest geological research carried out during seasonal work in 2017 revealed that metamorphosed layered gabbroids,
which partially outcrop along the Antarctic Peninsula Coast on Cape Tuxen and Rasmussen Island, compose sheet-like intrusive
body of total dimensions more than 3 km?. Significant part of the Tuxen-Rasmussen Gabbroid Intrusion (TRGI) is submerged under
Waddington Bay. Main objectives of the study were the identification of geological position of the TRGI and the clarification of
its geological age. In addition to the field methods of the geological research the samples collected during this and the previous
years were studied using optical and electron microscopy techniques in order to identify petrographic and mineralogical features of
the gabbroids. Results of the studies confirmed previous observation that TRGI was embedded in Upper Jurassic Volcanic Group
(UJVGQ) of Antarctic Peninsula and it was responsible for contact metamorphism of the UJVG and suffered contamination by vol-
canic material. Gabbroids and volcanic rocks were later intruded by granites of Late Cretaceous age, which belong to the Andean
Intrusive Suite (AIS) of Graham Land. Authors define geological age of TRGI as Early Cretaceous. Previous U-Pb isotope datings
of the gabbroids are believed to be “rejuvenated”. It was discovered that TRGI strikes in northeastern direction and dips steep in
northwestern direction. It is assumed that intrusive body continues underwater and can outcrop at the northern shore of the Wad-
dington Bay and at Barros Rocks direction to the southwest. Petrographical researches showed that gabbroids underwent metamor-
phic alteration in conditions of epidote-amphibolite facies. They bear, nevertheless, relict structural-textural features and mineral
associations of mafic igneous rocks. Authors drew a conclusion that geological position and petrographical peculiarities of TRGI
correspond to hypabyssal level of crystallization. Primary igneous origin is proved for the microrhythmic layering of the gabbroids.
Relict mineral associations allow to identify the rocks as olivine gabbro-norites. Potential Fe-Ti-V ore specialization is emphasized
according to the revealed patterns of crystal fractionation and accumulation of ilmenite and magnetite.
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Pedepart. Hosithi reonoriuni gociimkenns 2017 poky nmokasai, o MeTaMmop(hizoBaHi mapyBari rabpoiau, siki pparMmeHTapHO
BIJICJIOHIOIOTBCSI B3JIOBXK Y30epexikss AHTapKTHYHOTO IMIBOCTPOBa B paiioHi mMucy TykceH Ta ocTpoBa PacMmyceH, CKiIaiaroTh
[UIACTOIOIOHE IHTPY3HUBHE TIJIO 3arabHOIO IUIOIICKD HE MEHII Hix 3 kM. 3HauHa yacTuHa radbpoinnoi inTpysii Tykcen-Pacmy-
ceH (I'ITP) 3HaxoauThes mix Bogamu 3aTOKH BajiHrToH. [0710BHOIO MeTOW JOCIIIKeHb Oylo 3°sICYyBaHHS YMOB 3aJsITAaHHS Ta
ocobmmBocteit Oynosu ['ITP, a Takox yTouHeHHS ii TeonorivHoro Biky. KpiMm MoiIb0BHX reolOTiYHIX METOAIB TOCIiIKEHB, 3pa3-
KU TIPChKUX TOPiJ, sKi Oymu 3i0paHi y 1eil Ta nmonepeaHi pOKU, BUBYAIKCS 3 BUKOPUCTAHHSIM METO/IB ONTUYHOI Ta €IEKTPOHHOT
MIKpOCKOMIT JUIst 3°ICyBaHHs MiHEepaJoro-nerporpadigHux ocodnmBocteil rabpoinis. Pe3yabTaTn BUKOHAHUX JIOCIIKEHb ITijI-
TBEPIMIIN CTIOCTEPEIKCHHS MOTIEPEAHUKIB, K1 3acBimumny, mo ['ITP BkopiHeHa y oporeHHi yTBOPEHHS! BEPXHBO-FOPCHKOI BYII-
KaHIYHOI IPyNu AHTapPKTHYHOTO MiBOCTPOBA, CIIPUYMHMIA X KOHTAKTOBHH MeTaMop(di3M Ta 3a3Hajia KOHTaMiHallii ByJIKaHOTeH-
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HUM Matepianom. ['abpoinau i BylKaHITH, y CBOIO YEpry, IHTPYAYIOThCS TPAHITOIAAMH Mi3HBO-KPEHUISTHOTO BiKY, IO HAIEXATh JI0
Amupiicekoi iHTpy3uBHOI cepii 3emui ['pesima. [eonoriunuii Bik I'ITP Bu3Ha9aeThCst aBTOpaMH SIK paHHBO-KPEUASHUN, HOIePeaH]
U-Pb i30TonHI JaTyBaHHI IMPKOHIB 3 TaOpOi/iB BBAXKAIOTHCS «OMOJIOKeHUMMY. Busineno, mo TP mae miBHIUHO-cXigHE po-
CTSIaHHsI Ta CTPIMKE MIBHIYHO-3aXi/HE NaAiHHs. BUXOIsuM 3 YMOB 3aJIsTaHHS, IPUITYCKAETHCS IIPOIOBKEHHS IHTPY3UBHOTO TiJla
Ha MiBHIYHOMY y30epexoKi 3aToKr BaliHrTOH, a TakoX y HampsMKy Ha MiBAEHHHH 3axin y Oik octposiB bapoc Poxc. Ilerpo-
rpadivHi 1ociipKeHHs mokasany, mo radpoiau [ITP nignsraiots MeraMopGiuHIYHUM NEPEeTBOPEHHSIM B YMOBAaX emigoT-amMi-
6omitoBoi ¢anii. Tum He MeHIIe, BOHH 30€piraloTh peikToBi 0COOIMBOCTI Oy/10BU Ta MiHEpaJIbHI apareHe3MCH OCHOBHUX Mar-
MaTHYHHUX HOPiJ HOPMAIBHOTO Psi/Ly JIy)KHOCTI. ABTOPH pOOIISITE BUCHOBOK IIPO T€, 110 YMOBH 3aJISiTaHHS Ta CTPYKTYPHO-TEK-
cTypHi ocobnuBocti rabpoinis I'ITP cBizuars npo rinmabdicanbHuil piBeHb iX kpuctamizamnii. [ TOHKOT pUTMIYHOT IApyBaTOCTI
rabpoiniB JOBOJUTHCS EPBUHHO-MAarMaTHYHE MOXO/DKeHHs. PeslikToBI MiHepasibHi apareHe3ucH 103BOJSIIOTh 1JeHTH(DIKYBaTH
cepel HUX OJIIBIHOBI raOpo-HOPHUTH. 3 OISy HA BHSBICHI O3HAKH KPHUCTANI3aIiiHOI tudepeHnianii, o cynpoBomKyBaIacs
KyMYJISII€I0 ITBMEHITY Ta THTAaHOMATrHETHTY, 3BEPTAEThCS yBara Ha nmoteHniiny Fe-Ti-V cnemianizamnito radpoinis ['TTP.

Kurouosi ciioBa: reosnoris AHTapkTuau, AHAIRCBKA IHTPY3UBHA CBiTa, pO3IIApOBaHi iHTpPY3ii, rabpoiau.

TEOJIOTUYECKOE CTPOEHUE U BO3PACT PACCJIOEHHOM T'ABBPOUTHOM
HHTPY3UU TYKCEH-PACMYCCEH (BAITAIJHASA AHTAPKTHUKA)

A. B. Mutpoxus!, B. I. Baxmytor?, A. I. Anekceenxo!, JI. U. T'aspunus!, T. B. Mutpoxuna'

! Kuesckuti Hayuonanvublil yHueepcumem umenu Tapaca [llesuenxo 03022, 2. Kueg; mitrokhin.a.v@ukr.net;
Tocyoapcmeennoe yupescoenue Hayuonanvuoiti anmapkmudeckui nayuniti yeump MOH Yipaunol

2 Unemumym ceopusuru um. C.H.Cy6o6omuna HAH Yipaunvt 03680, 2. Kues, [ocyoapcmeentoe yupesicoenue
Hayuonanenoiii anmapxmuyecxuil Hayynwiii yenmp MOH Vkpaunei, . Kues

Pedepar. [Tocnennue reonornueckue uccienosanus 2017 roxa nokasaiiy, 9To MeTaMop(hH3HPOBaHHEIE pacCIIOCHHBIE rab0pon-
b1, KOTOPBIE ()parMeHTapHO 0OHAXKAIOTCS BIOJIB TOOEPEkKbs AHTAPKTHIECKOTO MOyOCTpOBa B paifone Muca TykceH 1 0CTpoBa
PacMmycceH, ciaratoT miacTornogo0H0e HHTPY3UBHOE TEJI0 OOIIEH IUIOMIAIbI0 He MeHee 3 kKM%, 3HaunTebHas 4acTh rab0pOHIHOIM
nutpy3un Tykcen-Pacmyccen (T TP) naxoauTes mox Bogamu 3anusa Bagaunrron. [T1aBHO meIbI0 MCClieJOBaHUH OBLTO BBISIC-
HEeHHUe yCJIoBUif 3asieranust u ocobennocteit crpoerne [N TP, a Takxke yTo4HCHHE €€ TEOIOTHIECKOro Bo3pacTta. Kpome moneBbrx
Te0JOTHUECKUX MeTO/10B NCCIECA0BAHMS, 00pa31bl TOPHBIX OPOX, COOPAHHBIE B 3TOT U MPEIBIAYIIHNE TOABI, N3YJAIUCh C HCTIONb-
30BaHUEM METOJOB ONTHYECKOH M EKTPOHHOH MHUKPOCKONHUH UL ONPEAENICHUsS MHUHEPAJIOro-neTporpaguueckux ocoOeHHO-
cTeit Tab0pon10B. Pe3yabTaThl BEITOIHEHHBIX MCCIICIOBAHUH TOATBEPIMIN HAOIIOACHHS IPEIICCTBCHHHKOB, COINIACHO KOTO-
peivM TP BHenpena B oporeHHbIe 00pa30BaHUs BEPXHEIOPCKOH BYJIKAHHYIECKOI IPyMITl AHTapKTHYECKOTO IOJIyOCTPOBa, 00y-
CIIOBMJIA X KOHTAKTOBBII MeTaMOpP(hHU3M U MOABEPINIACH KOHTAMUHALINH BYJIKAaHOT€HHBIM MaTepuanaoM. [’ ab0ponasl n ByIKaHH-
ThI, B CBOIO OY€PE/b, HHTPYIUPYIOTCSl TPAHUTONIAMU MO3AHEMENIOBOTO BO3PACTa, OTHOCAIIMMHUCS K AHIUACKON MHTPY3HBHON
cepun 3emin ['pesima. ['eonornueckuii Bopact ['MTP onpenensiercs apropamu Kak paHHeMes1oBoH, npensiaynie U-Pb nzoromn-
HBIE TaTHPOBKH rabOpOH/IOB CUNTAIOTCS «OMOJIOKEHHBIMI». YcTaHOBIeHO, uTo ' U'TP nmeeT ceBepo-BOCTOYHOE IPOCTHPAHNE U
KpyTOe ceBepo-3amaanoe nagenue. Mcxoas u3 ycnosuii 3aneranus, NpernoaaraeTcs NpoaoKeHHe HHTPY3UBHOTO Tella Ha CeBep-
HOM Mo0epexbe 3anuBa BaJIMHITOH, a Tak)Ke B HANMPABJICHUH Ha FOTO-3aMmaj] B CTOPOHY ocTpoBoB bapoc Pokc. [Terporpaduue-
CKHE HCCIeOoBaHMs IMokasany, 4rto rabopounnst TP moaseprimce MeramophuyecknuM npeoOpa3oBaHUsIM B YCIOBHSAX JIH-
not-am¢pubonuToBoi darmu. Tem He MeHee, OHI COXPAHSIOT PEIMKTOBBIE OCOOCHHOCTH CTPOCHHS I MUHEPAIbHBIC MTapareHe3 -
CBbI OCHOBHBIX MarMaTH4ecKUX IMOPOJ, HOPMAIbHOTO Psifa IET0YHOCTH. ABTOPHI JETAI0T BBIBOJ O TOM, UTO YCIOBHS 3aJI€TaHUs
U CTPYKTYpHO-TEKCTypHbIe ocobenHocTH raboponnoB ['MTP cBunerenscTBytoT 00 rumabuccalbHOM yPOBHE MX KPUCTAIIM3a-
1. st TOHKOH pUTMUYECKON pacCIOEHHOCTH rab0pONI0B TOKA3kIBAETCS TIEPBUYHO-MarMaTHIecKoe PONCXoKAeHHe. Perk-
TOBBIC MUHEPAIbHBIC TAPAT€HE3NCH MO3BOMISIOT HACHTH(HIPOBATH CPEH HUX OJMBUHOBEIE Tab0po-HOPUTEL. BBuay BBIIBICH-
HBIX MPU3HAKOB KPUCTAIN3AIMOHHON M hepeHnanny, CONPOBOXKIAEMON KyMysluel nIbMEHHTa U THTAHOMAarHETUTa, 00-
paiaetcs BHUMaHue Ha noTeHIuaibayo Fe-Ti-V crnenmanuzaiuro rabopoumsos 'UTP.

KonroueBsie ci10Ba: reonorust AHTapKTUABL, AHAWMCKast HHTPY3UBHAsI CBUTA, PACCIOCHHBIC HHTPY3HHU, TAOOPOUIBL.

1. Introduction

Mafic intrusive rocks attract lots of attention among the igneous rocks that are widespread in the vicinity of
Ukrainian Antarctic Akademik Vernadsky station (Vernadsky station). Unlike predominant granitoids and volcanic
rocks, gabbroids do not cover large territories. Nonetheless, small separate outcrops of gabbroids are detected at
numerous islands of Wilhelm Archipelago as well as at the adjacent Antarctic Peninsula coast. Due to inaccessibility
of the scarce outcrops, it is natural that morphology of separate gabbroid bodies, their geological position, age and
ore-bearing potential are still insufficiently studied.

Cape Tuxen, which is situated at the western coast of Graham Land to the south of Waddington Bay, was
discovered and recorded in 1898 by Belgian expedition under Adrien de Gerlache command. This expedition named
Cape Rasmussen, which allegedly limited entrance to the Waddington Bay from the North. Data from the subsequent
aerial survey refuted existence of visible land ledge in the area. Hence, according to the United Kingdom Antarctic
Place-Names Committee decision, Rasmussen Island name stuck to one of the small islands near the northern shore
of Waddington Bay since 1959. R. Curtis (1966) carried out brief petrographic study of Cape Tuxen gabbros and
referred them to the Andean Intrusive Suite (AIS) of Graham Land (Curtis,1966). In his opinion the AIS formation
included time span from Late-Cretaceous to Early-Tertiary. Obvious flaw of Cape Tuxen geological map represented
in the paper is absence of rocks bedding features. Isotopic dating results on Cape Tuxen and Rasmussen Island can
be found in following papers (Pankhurst, 1982; Tanggeman et al., 1996; Bakhmutov et al., 2013). Gladkochub et al
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(2011-12) provided geochemical data on Cape Tuxen gabbros, which assume subduction lithospheric source of mag-
ma generation for the rocks studied. Artemenko et al. (2013) came to conclusion that rhythmic layering was formed
due to minerals crystallization in conditions of rapid moving magma. Magnetites of Cape Tuxen demonstrate high V
concentrations (Artemenko et al., 2011).

During seasonal work in 2017 field geological research of Cape Tuxen and Rasmussen Island gabbroids
took place. The research revealed that layered intrusive body, which is further regarded as Tuxen-Rasmussen
Gabbroid Intrusion (TRGI), lies in this region. Further lab research of the samples taken yielded fundamentally
new data on structural-textural features and matter composition of TRGI. Research conducted was supported by
State Institution National Antarctic Scientific Center, Ministry of Education and Science of Ukrainee in terms of
target scientific-technical program of State Special-Purpose Research Program in Antarctica for 2011-2020. The
research aims the identification of geological position, age, petrographical and mineralogical features of TRGI.

2. Methods and materials

Field research in the area of Cape Tuxen and Rasmussen Island, which was conducted by Mytrokhyn O.V.
and Bakhmutov V.G. during seasonal works in 2017, included studying of petrographic diversity of the rocks, their
bedding and contact relations, outcrops examination and sampling. Further laboratory research was implemented in
Taras Shevchenko National University of Kyiv (Institute of Geology). Mytrokhyn O.V. and Mytrokhyna T. V. studied
thin-sections using polarized light microscopes. Quantitative mineralogical analysis was performed using Andin in-
tegration table. Electron microscopy and electron-microprobe investigations of rock-forming and Fe-Ti oxide-ore
minerals were conducted by Mytrokhyn O.V.; Gavryliv L.I. and Aleksieienko A.G. Raster electron microscope
REMMA-202M equipped with energy-dispersion X-ray spectrometer «Link systems» was used.

3. Results and discussion
3.1. Bedding, contact relations and age of TRGI

Cape Tuxen (65°16° S, 64°07° W) is a small rocky cape at the western coast of Antarctic Peninsula. The cape is
situated at 6.9 km distance to the east from UAS at Galindez Island, from which it is separated by Penola Strait (Fig.1).
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Fig.1. Geological position of Tuxen-Rasmussen Gabbroid Intrusion. Legend: 1 — TRGI gabbroids; 2 — AIS granitoids;
3 — UJVG volcanites; 4 — mafic dikes; 5 — strike of the magmatic layering with bedding features respectively.
The map was compiled using (Curtis, 1966) with author’s corrections and additions.

Cape Tuxen is limited by Waddington Bay from the north. Its central part is occupied by Mount Demaria 638
m high. Lumiere Peak 1066 m is situated to the east of it. Collins Bay cuts into the coast to the south of Cape Tuxen.
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Gabbroids compose most northwestern ridge of Cape Tuxen and are traced for more than 1.5 km along its western
coast (Fig.2). East of Mount Demaria steep slopes gabbroids contact with volcanic rocks, which are traditionally
referred to Upper Jurassic Volcanic Group (UJVG). South of Mount Demaria gabbroids and volcanic rocks are in-
truded by granitoids, which are described as a part of Andian Intrusive Suite (AIS) of Graham Land. During 2017
seasonal works gabbroid outcrops were also detected at Rasmussen Island, which is situated in Waddington Bay 2
km north the northernmost point of Cape Tuxen. Similarities in the bedding of Cape Tuxen and Rasmussen Island
gabbroids as well as their petrographic identity suggest that they belong to a large single intrusive body, main part of
which is submerged under Waddigton Bay. The intrusive body might possess flattened form, northeastern strike and
steep northwestern dip. Tuxen-Rusmussen gabbroid intrusion (TRGI) is at least 3-4 km long and 1-1.5 km wide.
More accurate estimation of dimensions requires further outcrops research of the northern Waddington Bay shore
and Barros Rocks Islands.

]

5 Lumiere Peak
Mount Demaria
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Fig.2. Bedding of the Cape Tuxen rocks: a — look from the west from Penola Straight; b — look from the north
from the Waddington Bay. Legend: TRGI — Tuxen-Rasmussen Gabbroid Intrusion; UJVG — Upper Jurassic Volcanic Group;
AIS — granitoids of the Andean Intrusive Suite.

Characteristic feature of TRGI is its original igneous layering (Fig.3). Layered structure is distinguished by
variation of 10-20 cm thick layers, which differ by mafic and sialic minerals ratios and texture. Medium-grained
mesocratic gabbroids with hypidiomorphic cumulate texture are dominant. Layers of leucocratic gabbroids have
larger grain size sometimes show porphyritic texture. Tabular phenocrysts of plagioclase and elongated mafic min-
erals demonstrate weak orientation pattern parallel to layering surface. At the most northwestern point of Cape Tuxen
TRGI outcrop (65°16°3,4” S, 64°06°56,2” W) gabbros layering strikes NES0° and dips NW at angle of 65°. Farther
south at the Mount Demaria slopes layering strike changes to NE55°, NW dip at 55° angle. Layered gabbroids from
southern part of Rasmussen Island (65°15°29,6 S, 64°04°48,3” W) strike NE75-80° and dip subvertical, which
correlates with Cape Tuxen gabbroids.
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Fig.4. Dikes and veins in TRGI gabbroids: a — Cape Tuxen gabbroids are intruded by vertical NE-striking diabase dike;
b — numerous granite veins in gabbroids on Mount Demaria slope; ¢ — NE-striking granite dike intrudes Cape Tuxen gabbroids.

3.2. Petrographic characteristic of TRGI gabbroids

Characteristic feature of TRGI gabbroids is metamorphic alteration these rocks underwent in different limits.
Nevertheless, all of the samples studied preserve relicts of original structural-textural features and mineral associa-
tions, which make it possible to use igneous plutonic rocks classification and nomenclature. Gabbroids from Rasmussen
Island underwent minimum metamorphism. The most “fresh” sample 17-118A-1 was identified as gabbronorite. It is
unevenly striped gray with microrythmic structure that is formed by 0.5-4 cm thick layers, which differ in mafic min-
erals content. Two thin layers represent leucogabbronorite, other — mesocratic. Texture is phanerytic, equigranular,
medium-grained, grain orientation is identified only in thin sections. Tabular plagioclases 1-2 mm in size are more
idiomorphic than mafic minerals. Under binocular loupe dark-gray pyroxene, greenish columnar amphibole and steel-
gray magnetite are easily distinguished among mafic and ore minerals. In thin sections TRGI gabbroids demonstrate
hypidiomorphic granular gabbro-ophitic texture (Fig.5), which is characterized by subhedral plagioclase relatively to
the mafic minerals. Mineral composition: plagioclase (46-89%), amphiboles (20-47%), pyroxenes (0-12%), Fe-Ti
oxides (4-5%), quartz (1-2%). Biotite, chlorite and talk were present in some samples. Accessory minerals are repre-
sented by apatite, sphene, zircon and baddeleyite. The last two were diagnosed using REMMA.

Fig. 5. Microscopic features of Rasmussen Island gabbronorite, sample 17-118A-1 in thin section under polarized microscope.
Main rock-forming minerals are represented by plagioclase and pyroxenes. Plagioclase demonstrates idiomorphism in relation
to pyroxenes. Pyroxenes form small cumulative aggregates up to several grains. Parallel-fibrous actinolite replaces partly
pyroxene grains.
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