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SUMMARY           

The Argentine Islands (AI) of the West Antarctica, where the Ukrainian Antarctic Station 

(UAS) is located, are the area of Mesozoic-Cenozoic orogenic magmatism. The youngest 

igneous representatives of the AI are the so-called "tertiary" dikes and volcanic rocks. Unlike 

the surrounding igneous rocks, they are less altered by post-magmatic processes, which proves 

their relative young age. However, precise geological or geochronological data on their age 

were absent to this day so these rocks remained virtually unstudied. The authors carried out 

complex studies of the "tertiary" rocks of the UAS region in order to unravel their bedding, 

relative age and petrographic features. The obtained results allow to conclude that magmatic 

activity in the UAS area did not ceased at least until the end of the Miocene, when the 

Cretaceous-Paleogene granitoid massifs  were exhumed, which preceded the intrusion of dike 

swarms. The youngest magmatic rocks of the studied area are represented by subvolcanic 

dikes of basalts, diorite porphyrites and dacites, which intrude the Paleogene granitoids of the 

Barchan Islands. Mineralogical and petrographic features of the studied dikes can serve as 

indicators in identification of Neogene-Quaternary magmatism manifestations in the AI, as 

well as beyond. 

НЕОГЕН-ЧЕТВЕРТИННИЙ МАГМАТИЗМ В РАЙОНІ 

УКРАЇНСЬКОЇ АНТАРКТИЧНОЇ СТАНЦІЇ  

"АКАДЕМІК ВЕРНАДСЬКИЙ" 

О. Митрохин, Л. Гаврилів, (ННІ "Інститут геології", Київський національний університет імені 

Тараса Шевченка), В. Бахмутов (Інститут геофізики Національної Академії наук України) 

РЕЗЮМЕ           

Аргентинські острови (АО), на яких розташована Українська антарктична станція 

(УАС), являють собою область мезозой-кайнозойського орогенного магматизму. 

Наймолодшими представниками магматитів АО є так звані "третинні" дайки та 

вулканічні породи. На відміну від оточуючих магматичних порід, вони менш змінені 

постмагматичними процесами, чим звичайно й доводять їх відносно молодий вік. Більш 

точні геологічні та геохронологічні дані до останнього часу були відсутніми і ці породи 

лишалися майже не вивченими. Автори провели комплексне дослідження "третинних" 

порід району УАС з метою з'ясування умов їх залягання, відносного віку та 

петрографічних особливостей. Отримані результати дозволили зробити висновок про те, 

що магматична активність в районі УАС не припинялася, щонайменше, до кінця 

міоцену, коли були ексгумовані крейдяно-палеогенові гранітоїдні масиви, після чого 

відбулося вкорінення дайкових роїв. Наймолодші магматичні породи досліджуваної 

території представлені субвулканічними дайками базальтів, діоритових порфіритів та 

дацитів, які інтрудують палеогенові гранітоїди островів Барчанс. Мінералогічні та 

петрографічні особливості цих дайок можуть застосовуватись для ідентифікації інших 

проявів неоген-четвертинного магматизму на АО, а також у інших місцях. 
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Introduction 

 

The Argentine Islands of the West Antarctica, where the Ukrainian Antarctic Station "Akademik 

Vernadsky" (UAS) is located, are the area of Mesozoic-Cenozoic orogenic magmatism. The youngest 

igneous representatives of the Argentine Islands are the so-called "tertiary" dikes and volcanic rocks 

(Elliot, 1964). Unlike the other igneous rocks of this area, they are less altered by post-magmatic 

processes, which proves their relative young age. However, precise geological or geochronological 

data on their age are still absent. Moreover, these rocks remain virtually unstudied. Therefore, the 

authors carried out complex studies of the "tertiary" intrusive and volcanic rocks of the UAS region in 

order to unravel their bedding, relative age and petrographic features. The research was supported by 

National Antarctic Center of Ukraine in the framework of target scientific-technical program of 

Antarctic research in 2011-2020 years. 

 

Methods 

 

During the seasonal work of the 22nd Ukrainian Antarctic Expedition in 2017, Mytrokhyn O.V. and 

Bakhmutov V.G. carried out field geological researches of the previously described outcrops of the 

"tertiary" magmatic rocks of the Argentine Islands and identified several new outcrops. The main 

attention was paid to the dikes intruding the youngest granitoids among other isotope-dated granite 

intrusions of the UAS region – Paleogene granitoids of the Barchan Islands (Fig.1).  

 

 
 

Figure 1 Occurrences of Neogene-Quaternary magmatic activities on Barchans Islands: 9A, 10A, 

38A – basalt dykes; 40A, 48A, 124A – diorite porphyrite (andesite) dykes.  

 

Additionally, the “andesites” of Irizar Island were studied, which are still assumed to be of tertiary 

age. The petrographic samples were studied in the laboratory of the Institute of Geology of Taras 
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Shevchenko National University of Kyiv using optical and electron microscopy, electron microprobe 

and X-ray fluorescence analyses. 

 

Results 

 

The research allowed to limit the age range of "tertiary" magmatism in the UAS area more accurately, 

to determine the depth of its manifestation, and to clarify the systematics and nomenclature of the 

corresponding rocks. The data obtained unambiguously confirmed that the youngest magmatic rocks 

of the Argentine Islands are the dikes intruding the Barchan Islands granitoids (Gavriliv et al., 2018). 

Radiometric dating of the Barchan granitoids (Rex, 1976; Pankhurst, 1982; Bakhmutov et al., 2013) 

performed by K-Ar, Rb-Sr and Ar-Ar methods indicates early Paleogene 55-60 Ma. The latter is 

assumed to be the age of the granitoid magma crystalisation at the abyssal level. At least some of the 

dikes intruding these granitoids exhibit petrographic characteristics of subvolcanic rocks. Taking into 

account the common depth of crystallization of subvolcanic rocks, which is less than 0.2 km, and the 

abyssal level of the emplacement 5-7 km for granitoids, it is concluded that the intrusion of dikes was 

preceded by a considerable period of uplift and erosion, which led to the complete exhumation of 

granitoid massifs. Since the final exhumation of granitoid massifs in the study area occurred during 8-

11 Ma (Guenthner et al., 2010), it is claimed that subvolcanic dike swarms were intruded into the 

granitoids not earlier this time, that is, in the Neogene or even in the Quaternary period. The results of 

petrographic studies have demonstrated that the youngest magmatism in the study area was 

represented by magmas of basic, intermediate and acidic composition. In addition to the "tertiary" 

dykes of porphyry microdiorites (diorite porphyrites), the authors identified the dikes of subvolcanic 

basalts and dacites among the other subvolcanic dikes of Barchans. 

 

 
 

Figure 2 Neogene-Quaternary subvolcanic dikes intruding in granitoids on Barchans Islands: a – 

basaltic dyke (9A); b – diorite porphyrite dyke (40A); c – sample of dacite dyke with country 

granodiorite (12-1). 
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The dykes of diorite porphyrites were described by the previous researchers as "tertiary porphyritic 

augite-microdiorites”. The authors identified and studied three dikes among four ones mentioned in 

(Elliot, 1964). One of these dikes is 2 m thick, strikes northwest and intrudes the granitoids of the 

northern Barchan – observation point 40A. The other two dikes, with a thickness of 1.7 and 0.6 m 

strike northeast, intrude the granitoids of the western Barchan – observation points 124A and 48A. 

Diorite porphyrites at the observation points 40A and 124A are quite similar to the microdiorites, 

described by D.Elliot. They are gray, heterogeneously-altered rocks with a porphyritic texture. 

Numerous phenocrysts of plagioclase constitute 30-40% and they are set in a fine-grained 

groundmass. Under the microscope the texture is defined as a serial-porphyry with a crystalline 

groundmass, which allows to use the nomenclature of hypabyssal phaneritic rocks. The phenocrysts 

are predominantly intermediate to calcium plagioclase, as well as subordinate clinopyroxene and Ti-

magnetite. In addition to these, the aggregates of epidote and chlorite are observed, completely 

replacing the phenocrysts of some mafic mineral. The groundmass consists of plagioclase microlites 

and mafic minerals, and it has a fairly leucocratic composition. A sample from the observation point 

48A is characterized by a large development of post-magmatic alterations, and a lesser degree of 

crystallinity of the groundmass. The latter visually looks aphanitic, and reveals a relict microlithic 

texture under a microscope. Obviously, the rock was initially hypocrystalline, which allows to use the 

term "andesite" for it. 

 

Basaltic dikes of Cenozoic age in the area of the Argentine Islands are discovered for the first time. 

Three basaltic dikes with a thickness of 15-20 to 25-45 cm strike northwest and intrude the Paleogene 

granitoids of the southern and northern Barchan – observation points 9A, 10A and 38A. The basalts 

have a completely cenotypal appearance in hand specimen. They are black fine-porphyritic rocks with 

aphanitic groundmass. The phenocrysts are represented by the calcium plagioclase. In addition, a 

notable number of clinopyroxene microphenocrysts is identified in the thin sections. The groundmass 

reveals a microcrystalline texture that preserves the characteristic features of the primary intersertal 

texture. Interstitials between plagioclase microlite laths are occupied by isometric grains of 

clinopyroxene and Fe-Ti oxides, as well as micaceous products of devitrification of the volcanic glass. 

The relict hypocrystalline texture of these dike rocks indicates a shallow subvolcanic level of magma 

crystallization. 

 

Dacite dike of Cenozoic age is found only at one place at the moment. The dacites of subvolcanic 

facies were identified by the examination of samples of dike rocks, kindly provided by Burtny P.O. 

Three samples of dacites – 12-1, 12-2 and 12-3 were sampled in 2004 from a dike intruding the 

granitoids in the eastern part of the western Barchan. These rocks outwardly resemble the basalts – 

they have a dark gray almost black color, a fine-porphyritic texture with an aphanitic groundmass. 

However, when studying thin sections, the dacites reveal the most leucocratic composition among all 

the dike rocks studied. The phenocrysts are almost entirely represented by intermediate to calcium 

plagioclase. Primary mafic phenocrysts are absent. The epidote-chlorite aggregates, which are the 

pseudomorphs after amphiboles or pyroxenes are present in an insignificant amount. In addition to 

them, euhedral to subhedral microphenocrysts of sphene are also present. The groundmass of the 

dacite is composed of microcrystalline quartz-albite material (felsite), which is a product of the 

devitrification of acid glass. The primary texture of dacite was obviously vitrophiric, which, as in the 

case of the basalts, indicates the subvolcanic level of magma solidification. Fluidal structure of the 

groundmass also emphasizes the similarity with acidic volcanic rocks. An alternation of meandering 

strip-jets is observed in plane-polarized light, differing from each other in color, due to the variety in 

the content of dust-like inclusions of Fe-Mg mica. 

 

Geological survey of the southern Irizar Island revealed that the porphyrites, described by the 

previous researchers as "tertiary andesite lavas”, occupy much larger areas than those shown on the 

map (Elliot, 1964). Their attribution to effusive rocks is doubtful. Based on the bedding and the 

texture of the porphyrites, they can rather be attributed to hypabyssal rocks. The tertiary age of these 
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rocks is also groundless. In contrast to D.Elliot's reports about their "freshness", it is established that 

post-magmatic alteration at different sites can significantly vary. In addition, authors found mafic 

dikes, intruding the porphyrites in several places. Consequently, the porphyrites of the southern Irizar 

are not the youngest magmatic rocks of the Argentine Islands. 

 

Conclusion 

 

The obtained results allow to conclude that magmatic activity in the UAS area did not ceased at least 

until the end of the Miocene, when the granitoid massifs of the Cretaceous-Paleogene age were 

exhumed, which preceded the intrusion of dike swarms. The youngest magmatic rocks of the studied 

area are represented by subvolcanic dikes of basalts, diorite porphyrites and dacites, which intrude the 

granitoids of the Barchan Islands. Mineralogical and petrographic features of the studied dikes can 

serve as indicators in identification of Neogene-Quaternary magmatism manifestations in the 

Argentine Islands, as well as beyond. 
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