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Manifestations of the recent magmatism were discovered in the Wilhelm Archipelago near the Ukrainian research station in
the West Antarctica. There are small subvolcanic dykes that intrude Paleocene granitoids on the Barchans, Forge, Booth and
Dannebrog Islands. The authors studied the occurrence, petrography and geochemistry of the dyke rocks in order to find out
the peculiarities of their formation. The studied dykes are typical post-plutonic fissure intrusions injected in the host granit-
oids after their complete consolidation and cooling. Moreover, the host granitoids were not only cooled before the dyking but
they were also exhumed at the beginning of the Neogene due to of the processes of tectonic uplift and erosion. Field observa-
tion and some other features point out to the Late Neogene or Quaternary age of the dykes. Their intrusion occurred at the
shallow depths. During formation, at least part of the dykes was connected with the earth’s surface. So, they were conduits
for fissured volcanic eruptions. The geochemical features of the most widespread basaltic dykes call into question their ge-
netic connection with quantitatively subordinate dykes of andesitic and dacitic composition. They probably had different
sources of magma generation that were related to different geotectonic processes. Andesitic and dacitic dykes may represent
the final outburst of subduction-related calc-alkaline magmatism. On the other hand, the connection between subduction
processes and Late Cenozoic basaltic dyking is not obvious and requires additional research.
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Introduction

The Wilhelm Archipelago and the Argentine Is-
lands, where the Ukrainian research station "Aka-
demik Vernadsky" operates, are located on the sea
shelf of the peripheral-continental orogenic belt of
the Antarctic Peninsula (AP). Most of the AP con-
sists of calc-alkaline igneous rocks which were
formed by subduction of the oceanic lithosphere
under the Pacific margin of the Gondwana super-
continent (Burton-Jonson and Riley, 2015). It is
believed that the subduction processes and accom-
panying magmatism continued intermittently
from Early Ordovician to the present time gradu-
ally stopping, first in the southern part of the AP
and further north (Jordan et al., 2020). Currently,
subduction occurs only along the northernmost
edge of the AP in the area of the South Shetland
Islands. As for the Wilhelm Archipelago, a signifi-
cant part of the local igneous rocks was formed
more than 54 Ma (Mytrokhyn et al.,, 2021). Al-
though some manifestations of recent magmatism
were still identified on the Archipelago and they
are probably Late Cenozoic. Some of them appear
in the Elliot (1964) under the names of "Post An-
dean" and "Tertiary” dykes of the Argentine Is-
lands. But the vast majority of their outcrops were
discovered by O. Mytrokhyn and V. Bakhmutov
during geological survey in 2017, 2019 and 2020.
All appearances of the recent magmatism are small
subvolcanic dykes. They intruded into Paleocene
granitoids after their complete consolidation and
subsequent tectonic exhumation to the current
erosion level. The geological position and petrog-
raphy of the Late Cenozoic dykes of the Argentine
islands were described in two previous publica-
tions by the authors (Mytrokhyn et al., 2022 a,b).
This article aims to characterize the mode of occur-
rence, petrography, major element geochemistry and
probable formation conditions of all known mani-
festations of recent magmatism on the Wilhelm Ar-
chipelago.

1. Geological setting

The Wilhelm Archipelago includes numerous in-
dividual islands and their groups that are scattered
along the Graham Coast of the AP from the Bis-
marck Strait in the north to the Southwind Passage
in the south. The Booth and the Hovgaard are the
largest islands of the Archipelago. Its most promi-
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nent island groups are the Wauwermans, Dann-
ebrog, Vedel, Roca, Cruls, Anagram and Argentine
Islands. The AP mainland closest to the Archipela-
go is called Graham Coast. The latter forms a re-
markable protrusion of land in this area which was
recently named the Kyiv Peninsula.

The geological setting of the Wilhelm Archipel-
ago and adjacent coast of the Kyiv Peninsula is
shown in Fig. 1. Jurassic, Cretaceous and Paleo-
gene igneous rocks are well exposed on numerous
islands and neighbouring mainland coast of the
Kyiv Peninsula. Most of them are products of sub-
duction-related calc-alkaline magmatism. Due to
the different depth of the erosion levels the volca-
nic, hypabyssal and plutonic rocks are exposed in
different parts of the Archipelago. The oldest mag-
matic formations are considered to be the volcano-
genic strata that exposed on the Argentine Islands
and on the Kyiv Peninsula. Elliots (1964) and Cur-
tis (1966) attributed them to the Upper Jurassic
Volcanic Group. But Mytrolhyn and Bakhmutov
(2019) correlate the volcanites with the Antarctic
Peninsula Volcanic Group (APVG). The Jurassic-
Cretaceous age of the Argentine Islands Forma-
tion (AIF) volcanites is determined by indirect
data. Its lower age limit coincides with that adopt-
ed by Tomson and Pankhurst (1983) for APVG.
The upper age limit is determined by Ar-Ar iso-
tope dating of the Paleocene granitoids intruding
AJF volcanites on the Barchans islands (My-
trokhyn and Bakhmutov, 2019). AIF is represented
by unsorted lapilli tuffs, tuff breccias, pyroclastic
breccias and andesite lava. Stratified ash tuffs,
tuffites, sandstones, siltstones and cherts are sub-
ordinate. All volcanites and sedimentary rocks
have undergone tectonic deformations, contact-
thermal metamorphism and metasomatosis. The
most intense metamorphic appearances were re-
corded beneath the contact zone of AIF with the
Paleocene granodiorites on the Barchans and
Forge Islands. In many places AIF is cross-cutted
by mafic and intermediate dykes. The most ancient
dykes of the Mesozoic age were subjected to meta-
morphism together with the-host volcanites. Fewer
Cenozoic dykes are almost unmetamorphosed.
Some of them cross-cut not only AIF but also old-
er Mesozoic dykes.

The plutonic rocks of the Wilhelm Archipela-
go occupy much larger areas than volcanites.
Earlier they were described as Andean Intrusive
Suite (Elliot, 1964; Curtis, 1966). Now, according
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Fig. 1. Geological map of the Wilhelm Archipelago and adjacent coast of the Kyiv Peninsula according to (Mytrokhyn et al., 2022).
Legend: I - volcanites of Kyiv Peninsula formation (J) and Argentine Islands formation (J-K); 2 - gabbroid intrusions of Early-
Cretaceous (VK ) and unknown (v?) ages; 3 - diorite intrusions of Early-Cretaceous (8K,) and unknown (8?) ages; 4 - granitoid
intrusions of Early-Cretaceous (yK1), Late Cretaceous (Y0K,) and Palacogene (yOP) ages; 5 — unidentified rock outcrops; 6 — mafic
dykes of Cenozoic and Mesozoic age; 7 — regional faults in the Lemaire Channel (L), Penola Strait (P) and French Passage (F)
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to Leat et al. (1995), numerous multiple-aged
plutons of gabbroids, diorites and granitoids are
considered to be parts of the Antarctic Penin-
sula batholith (APB).

Small gabbroid plutons are partly exposed on
the Hovgaard, Petermann, Vedel, Anagram, Roca,
Cruls and Berthelot islands as well as on the neigh-
bouring mainland coastline in Girard Bay, Wad-
dington Bay and Cape Tuxen. In many places gab-
broids show fine primary-magmatic layering and
cumulate textures. The present-day steep to verti-
cal occurrence of the layering testify to tectonic
deformations that occurred after the consolidation
of layered gabbroids. Intrusive contacts of the gab-
broids with Jurassic volcanites are exposed on
Cape Tuxen and Hovgaard islands. On the Peter-
mann Island the gabbroids themselves are intrud-
ed by Late Cretaceous tonalites with U-Pb isotope
dating of zircons of 95,9+1 Ma (Bakhmutov et al.,
2013). At least two age generations of post-pluton-
ic mafic dykes intrude the gabbroids on the Peter-
mann Islands.

Diorites and quartz diorites are the most wide-
spread igneous rocks on the Wilhelm Archipelago.
Their extensive outcrops are recorded on the Booth,
Hovgaard, Dannebrog, Vedel and Roca Islands.
Diorites were also found on the Duseberg Buttress,
Moot Point and Waddington Bay of the Kyiv Pen-
insula. U-Pb isotope dating of zircons indicates the
Early Cretaceous age of the diorites on the Moot
Point (Tangeman et al., 1996). Paleocene age was
recently obtained by U-Pb method for zircons from
quartz diorite on the Booth Island (Zheng et al.,
2018). However, these quartz diorites are intruded
by granodiorites for which almost exactly the same
Paleocene dating was obtained. The evidences of
magmatic mingling were found by authors in many
diorite outcrops. It indicates that their formation
was accompanied by the simultaneous intrusions
of the mafic and intermediate magma into the sin-
gle chamber (Mytrokhyn et al., 2021). Post-pluton-
ic mafic dykes intrude into the diorites on the Hov-
gaard and Roca islands.

Granitoids of the Wilhelm Archipelago are
more widespread than gabbroids, but inferior to
diorites and quartz diorites in this respect. They
are located on the Booth, Dannebrog, Hovgaard,
Vedel, Petermann, Anagram, Cruls, The Barchans,
Forge and Berthelot islands. In addition numerous
outcrops of granitoids were found on the Kyiv
Peninsula in the area of Mount Demaria,
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Mount Mill, Guys Cliff and Rusty Rocks. U-Pb iso-
tope dating of zircons provided the oldest age for
the Early Cretaceous granites of the Rasmussen
Island in the Waddington Bay of the Kyiv Penin-
sula (Tangeman et al., 1996). Late Cretaceous age
was obtained for granodiorite on the Mount De-
maria. Zircons from the granodiorite on the Booth
Island yielded Paleocene value of U-Pb isotope age
(Zheng et al., 2018). Rb-Sr, K-Ar and Ar-Ar iso-
tope dating of the granodiorites on the Barchans
and Forge Islands are also Paleocene (Rex 1976;
Pankhurst, 1982; Bakhmutov et al., 2013). On the
same islands granodiorites intrude Jurassic-Creta-
ceous strata of AIF. And on the Booth, Vedel and
Roca Islands intrusive contacts of granitoids with
older diorites were found. In many places gra-
nitoids also intrude in gabbroids. Numerous post-
plutonic mafic and intermediate dykes cross-cut
the granitoids on the Barchans, Forge, Cruls, Pe-
termann, Vedel, Hovgaard, Dannebrog and Booth
islands.

2. Mode of occurrence and
petrography of the Late Cenozoic
dykes

2.1. Subvolcanic dykes in the Paleocene
granitoids on the Barchans islands

Locality 9A (65°14.500S, 64°18.098°W) is on the
northern coast of the Barchans-I island. The
granodiorites are outcropped along the coastline
in many places. They have a Paleocene age of
60,9+0,8 Ma according to Ar-Ar isotopic dating
(Bakhmutov et al., 2013). Their K-Ar and Rb-Sr
isotopic dating are also Paleocene but slightly
younger, 56+2 Ma and 5513 Ma, respectively (Rex,
1976; Pankhurst, 1982). 20 cm thick basaltic dyke
intrudes the granodiorites (Fig. 2, a). It strikes to
the north-west along azimuth of 335° and dips to
the north-east at an angle 65°. The dyke is traced
from the coast into the island at a distance of 15 m
to the permanent snow and ice cowers. At one
place the dyke is interrupted, but reappearing with
a slight offset at a distance of 1 m. The contacts
with the host granodiorites are sharp and straight.
Near the borders of the dyke the endocontact
chilled zones of black aphanitic rock are observed.
Small angular xenoliths of granodiorite occur near
the hanging contact. Dark gray porphyritic basalt
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Fig. 2. Subvolcanic dykes in the
Paleocene granitoids on the Barch-
ans Islands: a - basaltic dyke of the
Barchans-I Island, locality No. 9A;
b - basaltic dyke of the Barchans-I
Island, locality No. 10A; ¢ - basaltic
dyke of the Barchans-II Island,
locality No. 38A; d — basaltic dyke
of the Barchans-III Island, locality
No. 123A; e - andesite dyke of the
Barchans-III Island, locality
No. 124A; f - dacite dyke of the
Barchans-I11 Island, locality
No. 265A

forms the inner part of the dyke. Plagioclase phe-
nocrysts of 1-10 mm are concentrated near the
axial zone. In thin section basalt shows fine-crys-
talline intergranular texture. A relic intersertal tex-
ture is identified in some areas. The primary volca-
nic glass is completely replaced by a microcrystal-
line aggregate of Fe-Mg mica and actinolite. The
quantitatively subordinate clinopyroxene and
magnetite microphenocrysts are also present with
plagioclase phenocrysts. The studied basalt speci-
men also contains fritted xenocrysts of quartz. The
groundmass consists of lath-shaped microliths of
plagioclase, intergranular grains of clinopyroxene
and magnetite as well as secondary Fe-Mg micas.
Locality 10A (65°14.490’S, 64°18.170'W) is on
the northern coast of the Barchans-I island about
80 m north-west of the previous locality. Here the
small basaltic dyke with a thickness of 25-45 cm
intrudes the Paleocene granodiorite (Fig. 2, b).
The dyke strikes to the north-west along azimuth
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of 325° with a dip of 55° to the north-east. The con-
tacts with the host granitoids are sharp and
straight, but signs of endocontact chilling are visu-
ally not as noticeable as in the previous dyke. Small
granodiorite xenoliths are observed near the con-
tact zone. The dyke is presented by dark gray por-
phyritic basalt. Few plagioclase phenocrysts of
1-4 mm are scattered in the aphanitic ground-
mass. In thin section the basalt demonstrates mi-
crocrystalline texture. As in the previous dyke, the
volcanic glass is replaced by the aggregate of Fe-
Mg micas and actinolite. But their content is no-
ticeably higher, so the relic texture is defined as
hyalopelite. This basalt is more altered compared
to the previous dyke. Plagioclase phenocrysts and
microliths as well as magnetite microliths have
been preserved as primary minerals. Quartz xeno-
crysts also occur. Mafic minerals are completely
replaced by actinolite and chlorite. Sphene is pres-
ent in accessory quantities.
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Fig. 3. Subvolcanic dykes in the Pale-
ocene granitoids on the Forge Islands:
a - basaltic dyke, locality No. 51A; b -
basaltic dyke, locality No. 114A; ¢ -
basaltic dyke, locality No. 151A

Locality 38A (65°14.161°S, 64°18.442°S) is on the
northern coast of the Barchans-II island. Paleo-
cene granodiorites are intruded by a small basaltic
dyke (Fig. 2, ¢), which is characterized by rather
broken configuration. Its longer segments with a
thickness of up to 50 cm strike along azimuth of
310° with a southwest dip at an angle 45°. They are
connected by thinner segments with a north-west-
ern strike and north-eastern dip of 55°. The dyke is
traced at a distance of about 35 m. Its boundaries
with the host granodiorites are sharp with distinct
aphanitic chilled zones. The dyke rock is dark gray
porphyritic basalt with numerous plagioclase phe-
nocrysts 1-3 mm in size. In thin section it can be
seen that this basalt is less subject to post-magmat-
ic replacements compared to the previous ones.
It has fluidal texture due to the orientation of phe-
nocrysts and microliths. Its texture is microcrys-
talline. The relic one is defined as hyalopelite.
A significant part of the rock consists of an aggre-
gate of Fe-Mg mica and actinolite which complete-
ly replaced the primary volcanic glass. Phenocrysts
are represented by plagioclase, clinopyroxene and
magnetite. The same minerals are identified among
the microliths.

Locality 40A (65°14.191°S, 64°18.076’'W), the
northern coast of the Barchans-II island. Andesitic
dyke with a thickness of 1.9-2.3 m intrudes into
Paleocene granodiorites. The dyke strikes on the
north-west along azimuth of 325-345° with the dip
from vertical to north-east 65-85°. Contacts with
the host granitoids are sharp and straight. The dyke
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discordantly cross-cuts thin quartz veins and zones
of near-fracture hydrothermal alteration in the
host granitoids. Endocontact chilled zones are rep-
resented by dark gray aphanitic rocks with small
angular xenoliths of host rocks in some places.
Moreower, the sporadic inclusions of leucocratic
gabbroids of 1-10 cm are occured. In contrast to
granitoid xenoliths, such inclusions are character-
ized by rounded or more elliptical shape. These in-
clusions are distributed throughout the body of
dyke and partially are oriented parallel to general
strike of the dyke. The dyke rock is fine mottled
porphyritic andesite. Compared to the described
above basaltic dykes the andesite is better crystal-
lized due to the presence of numerous light gray
plagioclase phenocrysts of 2-7 mm evenly dis-
persed in the greenish-gray aphanitic groundmass.
A small number of mafic phenocrysts are poorly
distinguishable against the dark general back-
ground. In thin section andesite shows a series-
porphyry texture. Plagioclase phenocrysts vary
considerably in size. In addition, the quantitatively
subordinate phenocrysts of clinopyroxene and
magnetite are observed. The groundmass is micro-
crystalline and has rather leucocratic composition.
It consists of microliths of plagioclase and pyrox-
ene as well as intergranular grains of magnetite.
Any products of devitrification were not detected.
The andesite is quite fresh but a small amount of
secondary prehnite, chlorite, actinolite, epidote
and sphene is associated with gabbroid microxeno-
liths.
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Fig. 4. Subvolcanic dykes in the
Paleocene granitoids on the
Booth and Dannebrog Islands:
a - basaltic dyke of the Booth Is-
land, locality No.129A; b - basal-
tic dykes of the Dannebrog Is-
lands, locality No. 231A

Locality 123A (65°14.054°S, 64°19.700°'W) is
on the western part of the Barchans-III island.
55 cm thick basaltic dyke intrudes the Paleocene
granodiorite (Fig. 2, d). The dyke was traced
fragmentarily along its strike from the southern
to the north-western coast of the island with
broken configuration in some places. The gen-
eral strike of the dyke is north-west 345° and dip
55° to the north-east. In one of the broken sec-
tions its longer and thicker north-western seg-
ments are connected with thinner and shorter
segments with north-eastern strike and south-
eastern dip of 75° There are several smaller
mafic dykes, probably apophysis, that are ori-
ented parallel to the main dyke body. Both con-
tacts of the dyke are sharp and chilled with aph-
anitic endocontact zones. The dyke rock is rep-
resented by greenish-gray basalt with fine
grained groundmass containing single plagio-
clase phenocrysts 1-3 mm. In thin section the
basalt shows a fine-crystalline texture. The
groundmass consists of plagioclase laths in sub-
ophytic intergrowths with clinopyroxene and
Fe-Ti oxides. There is some secondary mineral-
ization. The clinopyroxene somewhere is par-
tially replaced by actinolite. The appearance of
secondary sphene is associated with Fe-Ti ox-
ides. Primary volcanic glass is not recognized,
but the products of its devitrification such as in-
terstitial aggregates of chlorite are observed and
impart to basalt a relic intersertal texture. In ad-
dition to single plagioclase phenocrysts, micro-
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xenoliths of altered gabbroids and pyroxenites
with assosiation of secondary prehnite, actino-
lite, chlorite and epidote are detected.

Locality 124A (65°14.023°S, 64°19.576’W) is
on the western part of the Barchans-III island.
1.7 m thick andesitic dyke is traced fragmentari-
ly from the southern to the northern coast of the
island at a distance of about 180 m in the Paleo-
cene granodiorites (Fig. 2, e). The dyke strikes
to the north-east along azimuth of 30° with dip
70° to the south-east. In one place its straight
configuration is broken by a knee-like bend.
The two main north-eastern segments of the
dyke are joined by a smaller one that strikes to
north-west with north-east dip at an angle 55°.
Nearby the other andesitic dyke of 0,65 m thick
is characterized by north-east strikes of 20° and
dip of 65°to the south-east have the same com-
position. The contacts of the both dykes with
the host rock are sharp with aphanitic chilled
zones. The dykes are composed of greenish-gray
porphyritic andesite with the similar lithology
for the dyke described in locality 40A. In thin
section the andesites show series porphytic tex-
ture with numerous plagioclase phenocrysts as
well as quantitatively subordinate phenocrysts
of clinopyroxene and magnetite. Their ground-
mass is microcrystalline and consisting of mi-
croliths of plagioclase and pyroxene as well as
intergranular magnetite grains. Post-magmatic
alteration is slightly developed. In some places
the secondary actinolite replaces clinopyroxene.
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Microxenoliths of gabbroids in andesite are also
replaced by secondary prehnite, actinolite, chlo-
rite, epidote and sphene.

Locality 265A (65°14.111°S 64°19.154'W) is the
eastern part of the Barchans-III island. Paleocene
granodiorites are intruded by dacitic dyke
(Fig. 2, /). It differs from all mentioned above dykes
in rather unstable thickness from 20-25 cm in
swell to 2-5 cm in incompression parts. The dyke
is appeared from the snow cover in the southwest,
traced at a distance of 50 m and interrupted in the
north-east on the island coast line. The dyke strikes
to the north-west along azimuth 345° and dips to
the north-east at an angle 55°. Its contacts with the
host granitoids are sharp and predominantly recti-
linear with local wavy configuration and apophysis
in some segments. The internal structure of the
dyke is zoned with a slightly lighter inner part and
darker aphanitic endocontact chilled zones of vari-
able thickness. The dark gray colour of this dacite
is unusual for felsic rock. Lighter plagioclase phe-
nocrysts in a dark aphanitic groundmass provide
the porphyritic texture to the dacite. Visually the
dacite can be mistaken for andesite or basaltic an-
desite. Plagioclase phenocrysts of 2-4 mm are un-
evenly distributed with content increases to 25-
30 %, in some area and decreases to 10-15 % in
other. In addition to plagioclase phenocrysts the
dacite contains small rock inclusions of microdio-
rite. In thin section the dacite shows series-por-
phyry texture with felsitic groundmass. The sizes
of plagioclase phenocrysts vary significantly. Pri-
mary mafic phenocrysts are absent, but there are
peculiar aggregates of chlorite with inclusions of
epidote and sphene which may be pseudomorpho-
ses from Fe-Mg mica or hornblende. Apart from
them, there are single idiomorphic or subidiomor-
phic grains of sphene. The fluidal structure of the
dacite is determined both by the orientation of the
phenocrysts and by striation in the felsitic ground-
mass with alternation of winding streaks-streams
which differ in the content of dust-like inclusions
of mafic minerals and, accordingly, in the color
tone by plane polarized light. The relic texture of
the dacite is defined as vitrophyric. The felsitic ma-
terial that makes up its groundmass is a devitrifica-
tion product of acidic volcanic glass. It consists of
a microcrystalline aggregate of quartz and feld-
spars with heterogeneously scattered microscopic
flakes of Fe-Mg mica and chlorite.
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2.2, Subvolcanic dykes in the Paleocene
granitoids on the Forge Islands

Locality 51A (65°14.147°S, 64°16.809°W) is the
northern coast of the largest among the Forge Is-
lands. Granodiorites of Paleocene age are exposed
in this and many other places. Their K-Ar isotopic
dating gave an age of 54+2 Ma (Rex, 1976). The
granodiorites are intruded by two parallel basaltic
dykes. The wider from them is 45 cm thick dyke.
It intermittently traced from east to west at a dis-
tance of 15 m (Fig. 3, a). The dyke strikes along
azimuth 260° and dips to the north at an angle 70°.
Dyke body is slightly displaced in one place and on
another it is completely torn across in other. In the
latter case, both disconnected segments end in
narrow wedge-shaped apophysis cutting into the
host granitoids. Dyke contacts are sharp with
chilled aphanitic endocontact zones. There are
several granodiorite xenoliths less than 1 cm in
size near the hanging endocontact. Another thin-
ner dyke with the same strike and dip is located at
a distance of 3 m from larger one. It was possible to
trace it at a distance of 50 m. The thickness of this
dyke gradually decreases and it is completely
wedged out in the eastern direction. The basalt of
wider dyke is greenish-gray aphanitic rock. In thin
section it is subjected to intense post-magmatic al-
teration with the development of secondary pot-
ash feldspar, calcite, chlorite and prehnite. How-
ever, the dyke rock preserves its microporphyritic
and amygdaloidal textures. Phenocrysts are repre-
sented by plagioclase and clinopyroxene. Plagio-
clase phenocrysts are partially replaced by potash
feldspar. Phenocrysts of some mafic mineral, pos-
sibly olivine, are completely replaced by calcite.
Microscopic amygdules which consist of calcite
and chlorite are especially numerous in the endo-
contact zones of the dyke. The groundmass of the
basalts shows microcrystalline texture. It consists
of plagioclase microliths as well as intergranular
grains of clinopyroxene and Fe-Ti oxides. Second-
ary chlorite fills some interstices and probably
completely replaces the volcanic glass. Relic tex-
ture of the basalt is identified as intersertal one.
Secondary prehnite develops on some plagio-
clases. Prehnite also crystallizes in microscopic
cracks that cross the studied basalt.

Locality 114A (65°14.093’S, 64°16.972°W) is the
northern coast of the largest among the Forge Is-
lands. Paleocene granodiorites are cross-cut by
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aplite vein and an even later basaltic dyke (Fig. 3, b).
The rectilinear aplite vein of 4 cm thick with sharp
parallel contacts does not show the noticeable
near-contact changes. The vein strikes to the
north-east along azimuth of 70° with dip of 85° to
the southeast. 1-m basaltic dyke intrudes both the
host granodiorite and the aplite vein. The dyke
traced intermittently from west to east at a dis-
tance of 160 m. Its strike is 275° with vertical dip.
The basalt is a greenish-gray porphyritic rock
which better crystallized compared to the basalt
dykes in locality 51A. Numerous phenocrysts of
light gray feldspar are scattered in the aphanitic
groundmass. A fluidal texture is well observed in
thin section due to parallel orientation of the phe-
nocrysts. The phenocrysts are represented by pla-
gioclase and quantitatively subordinate clinopy-
roxene. Secondary potash feldspar partially re-
places plagioclase phenocrysts. Amygdaloidal
texture is also detected in thin section. Microscop-
ic amygdules are filled by chlorite. The ground-
mass is microcrystalline and consists of lath-
shaped microliths of feldspar between which inter-
granular grains of clinopyroxene and Fe-Ti oxides
were crystallized. Secondary chlorite fills the inter-
stices. It completely replaced the volcanic glass
showing the relic intersertal texture. In addition to
chlorite the development of secondary potash
feldspar, prehnite, calcite and epidote are notable
in the groundmass of the basalt.

Locality 151A (65°14.142’S, 64°17.340'W) is on
the north-western coast of the largest among the
Forge Islands. Paleocene granodiorites are intrud-
ed by three parallel basaltic dykes striking in sub-
latitudinal direction of 275° with the thicknesses of
27, 56 and 90 cm. The dykes also cross-cut thin
quartz veins with molybdenite mineralization that
develop in the granitoids in this area. The thinnest
of the dykes dips in the northern direction at an
angle 75° and looks more altered due to typical
greenish color. The thickest dyke dips vertically
(Fig. 3¢). Its rectilinear configuration is broken by
stepped bend and a thin apophysis in one place.
The apophysis of 10 cm is gradually wedges out in
the eastern direction. The basalt in the apothysis
also looks more altered compared to the main
dyke body. The contacts of the thickest dyke are
sharp with black aphanitic chilled zones up to
2 cm thick. In general, the dyke rock is dark gray
and at first glance appears to be fine-grained. But
with magnifying glass you can see that it has a fine
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porphyritic texture. Numerous of 1-mm feldspar
phenocrysts are embedded in the aphanitic
groundmass with more concentration in the axial
part of the dyke. Examination in thin section
showed that the phenocrysts are plagioclase partly
replaced by potash feldspar. The quantitatively
subordinate clinopyroxene phenocrysts are pres-
ent as well. The fine-crystalline groundmass con-
sists of feldspar microliths, intergranular clinopy-
roxene and Fe-Ti oxides. The relic intersertal tex-
ture is determined by the presence of interstitial
chlorite aggregates which are probably the second-
ary product of volcanic glass replacement. Second-
ary calcite and prehnite are less developed com-
pared to similar basalt dykes in two previous lo-
calities on the Forge Islands.

2.3. Subvolcanic dykes in the Paleocene
granitoids on the Booth and Dannebrog
Islands

Locality 129A (65°3.896°S, 64°2.119°W) is at the
extremity of a long cape on the west coast of the
Booth Island. Paleocene granodiorites make up a
remarkable hill with a commemorative sigh in
honour of the Charcot expedition. U-Pb isotopic
age of zircons from these granodiorites is
61,6+0,5 Ma (Zheng et al., 2018). Granodiotite is
intruded by 25 cm thick basaltic dyke located
about 20 m to the north-east from the commemo-
rative sign (Fig. 4, a). The dyke strikes along azi-
muth 90° and its dip is vertical. It is appeared on
the distance of 20 m. There is another small dyke
in close vicinity, but it is much worse exposed. The
main dyke is composed by dark greenish-gray
aphanitic basalt which is remarkably expressed by
dark colour and in relief against the background of
the host light-gray granodiorites. Unfortunatly the
contacts and body of dyke were not outcropped
well which does not allow to study in detail. In thin
section the basalt shows microporphyriric texture.
Sparce phenocrysts are represented by plagioclase
and clinopyroxene. The chlorite pseudomorphs on
phenocrysts of an unidentified mafic mineral,
probably olivine, are more common Groundmass
is microcrystalline. Plagioclase lath-shaped micro-
liths somewhere show fluidal orientation. Inter-
granular grains of clinopyroxene and Fe-Ti oxides
are located in the spaces between the plagioclase
laths. Besides the chlorite a small amount of sec-
ondary calcite is presented in the groundmass.
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Table 1. XRF analyses of the slightly- to moderately altered dyke rocks of the Argentine Islands

Sample 84A-2 93A-3 | 123A-1 | 10A-1 9A-2 38A-1 | 124A-3 | 124A-2 | 40A-1 12-1 12-2
Location Galindez The Barchans
Rock Basalt | Basalt | Basalt | Basalt | Basalt | Basalt | Andesite | Andesite | Andesite| Dacite | Dacite
Weight percents. %
SiO, 46.42 47.46 50.45 50.89 51.50 51.70 54.45 56.76 57.08 65.26 67.87
TiO, 0.98 0.95 0.84 0.72 0.69 0.67 0.81 0.86 0.84 0.55 0.55
ALO, 18.83 17.52 17.21 16.01 16.20 16.03 15.60 16.81 16.23 13.93 14.01
Fe,O, 9.68 9.15 8.96 9.60 8.54 8.05 8.01 8.37 7.85 4.85 3.77
MnO 0.16 0.18 0.28 0.41 0.21 0.25 0.16 0.17 0.13 0.08 0.07
MgO 8.00 8.65 6.72 7.57 7.33 7.66 3.79 3.46 391 2.09 1.96
CaO 10.15 9.24 10.04 8.02 8.95 8.90 5.93 6.93 6.79 3.55 3.84
Na,O 2.04 2.54 2.06 1.99 2.09 2.08 3.45 3.59 3.48 2.98 3.87
K,0 0.69 0.38 0.66 2.04 1.87 2.26 1.15 1.12 0.89 2.56 1.03
PO, 0.18 0.22 0.12 0.13 0.12 0.12 0.15 0.19 0.14 0.14 0.14
LOI 2.50 3.40 2.40 2.30 2.20 1.90 2.40 1.50 1.24 1.78 1.25
Sum 99.63 99.69 99.74 99.68 99.70 99.62 95.90 99.76 98.58 97.77 98.36
CIPW norm calculation
Quartz - - 2.66 - 0.45 - 10.32 10.18 12.14 27.8 31.1
Plagioclase 65.14 65.2 60.19 51.64 52.9 50.74 60.9 62.17 61.24 45.13 53.68
Orthoclase 4.93 2.74 4.65 14.42 13.12 15.79 8.2 7.6 6.08 17.03 6.71
Diopside 6.76 6.94 9.97 7.68 10.67 11.59 3.62 4.85 4.9 - 0.26
Hypersthene 9.46 13.02 20.47 23.55 21.05 18.61 14.6 12.77 13.37 8.22 6.75
Olivine 11.26 9.62 - 0.72 1.52 - - - - -
IImenite 1.21 1.19 1.03 0.89 0.84 0.81 1 1.01 1 0.64 0.62
Magnetite 0.84 0.79 0.77 0.82 0.72 0.68 1.03 1.03 0.97 0.78 0.6
Apatite 0.41 0.49 0.26 0.28 0.26 0.26 0.33 0.39 0.29 0.3 0.28

Locality 231A (65°5.203’S, 64°6.350°W) is on the
northern coast of an unnamed island from the
Dannebrog group. It is separated from the above-
described cape on the Booth Island by 3.5 km wide
sea strait. Numerous outcrops of granodiorites are
recorded on this island as well as on the neigh-
bouring Elizabeth Island. According to the results
of field observation we assume that a single grano-
diorite pluton of Paleocene age is fragmentally ex-
posed on the Booth and Dannebrog islands. In the
studied locality granodiorites are intruded by a
dense swarm of mafic dykes (Fig. 4, b). The dyke
swarm is oriented in the north-eastern direction
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parallel to the main system of cracks in the host
granitoids. The largest of the dyke is 60 cm thick.
It strikes along azimuth of 50° with subvertical dip.
The dyke consists of greenish-gray basalt with mi-
croscopic inclusions of plutonic ultramafic rocks.
In thin section these inclusions are composed of
altered pyroxenite. The basalt itself reveals a mi-
crocrystalline texture. The phenocrysts are only
mafic mineral among which clinopyroxene pre-
vails. Deformed phenocrysts of brown hornblende
are less common. There are complete pseudomor-
phoses on another mafic mineral consisting of car-
bonate and epidote. The groundmass is micro-
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Table 2. XRF analyses of the intensively altered dyke rocks of the Argentine Islands

Sample 51A-2 114A-2 51A-1 6-1 6-3 6-4 6-5
Location Forge Islands The Barchans
Rock Basalt Basalt Basalt Basalt Basalt Basalt Basalt
Weight percents, %
Sio, 42.74 44.24 44.52 42.41 42.74 44.58 4491
TiO, 0.88 0.87 0.86 0.84 0.85 0.87 0.86
ALO, 17.12 17.19 16.70 15.07 14.58 15.48 15.42
Fe,O, 10.17 9.87 9.81 9.5 9.27 9.54 9.32
MnO 0.17 0.16 0.15 0.2 0.24 0.19 0.20
MgO 7.38 7.25 7.49 7.5 8.05 7.70 7.64
CaO 7.93 8.70 7.24 7.21 6.68 7.84 7.57
Na,0 3.51 3.17 2.95 2.45 2.60 247 2.40
K,0 0.88 1.20 2.05 2.72 1.97 1.90 2.08
PO, 0.13 0.11 0.12 0.18 0.18 0.23 0.24
LOI 5.02 3.65 4.22 6.63 6.99 5.26 5.26
Sum 95.92 96.41 96.1 94.71 94.15 96.06 95.90
CIPW norm calculation
Plagioclase 57.07 56.14 52.78 41.71 52.23 55.25 55.15
Orthoclase 6.61 8.85 15.21 21.17 15.5 14.35 15.73
Nepheline 7.67 5.88 4.74 6.62 2.2 0.65 -
Diopside 8.16 10.45 7 10.32 8.02 9.41 8.71
Hypersthene - - - - - - 0.61
Olivine 18.11 16.44 18.01 17.71 19.58 17.77 17.27
Ilmenite 1.16 1.12 1.11 1.13 1.15 1.14 1.13
Magnetite 0.93 0.88 0.88 0.89 0.88 0.87 0.85
Apatite 0.3 0.26 0.28 0.45 0.45 0.55 0.55

Note: Samples 6-1, 6-3, 6-4, 6-5 were provided to the authors by P. Burtniy, who collected them in 2004 from a basaltic dyke intruding granodiorites
on the island Barchans-1V, 65°14.28’S, 64°19.84’W. These basalts are petrographically similar to the author’s samples of intensely altered dyke rocks
from the Forge Islands. High values of LOI in them are caused by significant development of secondary calcite and chlorite. The increased potassium

alkalinity is explained by the development of secondary potash feldspar.

crystalline with vague signs of fluidal texture em-
phasized by orientation of microliths of plagioclase
and hornblende. Tiny grains of clinopyroxene and
Fe-Ti oxides as well as secondary calcite and chlo-
rite fill the intergranular space.

Locality 232A (65°5.057°S, 64°6.805'W) is on the
central part of the same unnamed islands from the
Dannebrog group. Granodiorites are exposed on
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the top and slopes of the remarkable hill which al-
titude is of 34 m above sea level. The granodiorites
are intruded by an andesitic dyke of 3.8 m thick.
The dyke strikes to the north-east along azimuth of
35° with vertical dip. It looks intensely altered with
a numerous cracks and pieces of crushed andesites
on the surface. In relief the dyke appears as a long
slit-like depression traced at a distance of 20 m.
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The andesite is a greenish-gray porphyritic rock
with a numerous phenocrysts of altered plagio-
clase immersed into the aphanitic groundmass.
The plagioclase phenocrysts are differently re-
placed by calcite and prehnite.

2.4. Subvolcanic dykes in the volcanites on

the Galindez Island

Some of the dykes in the Argentine Island volca-
nites are petrographically similar to the basaltic
dykes intruding Paleocene granitoids on the Barch-
ans. These dykes also intrude sill-like microdiorite
of Cretaceous age as well as they cross-cut some
other dyke bodies on the Galindez Island. There-
fore, we consider them to be among the youngest
intrusive formations on the Argentine Islands.

Locality 84A (65°14.967°S, 64°15.235°W) is on
the western coast of the Galindez Island. The low
sloping hill consists of microdiorites which form a
large sill-like intrusion in the volcanites of AIE
A subhorisontal intrusive contact of microdiorites
with overlying lapilli tuffs is exposed to the east of
the locality and to the north on the other side of a
small inlet. Near the north-western and southern
foothills, the lapilli tuffs underlie the microdiorite
intrusion. Vertical thickness of the intrusion ex-
ceeds 5 m, the lower contact is under snow and de-
bris of weathering rocks. The microdiorites become
finer-grained and acquire the porphyritic texture in
approaching to likely location of the contact. The
microdiorites themselves are intruded by later ba-
saltic dyke of 0.45 cm thick with strike 10°and ver-
tical dip. The dyke rock is dark gray aphanitic basalt
with small amount of plagioclase phenocrysts of
2-3 cm in size. Beside of visible plagioclase pheno-
crysts the microscopic phenocrysts are observed in
thin section. Mafic phenocrysts are not observed,
but their pseudomorphoses by actinolite and talc.
Beside them the microscopic fragments of altered
gabbroids are stand out somewhere. The ground-
mass of basalt is fine crystalline and fluidal. It con-
sists of oriented microliths of plagioclase, inter-
granular grains of clinopyroxene and Fe-Ti oxides.
The original volcanic glass is completely replaced
by secondary chlorite which fills the interstices be-
tween plagioclase microliths revealing the relic in-
tersertal texture.

Locality 93A (65°14.853°S, 64°14.616'W) is on
the northern coast of the Galindez Island. There is
the sill-like microdiorite intrusion which petro-
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graphically is similar to described above. The lower
contact of intrusion is under water and to estimate
its vertical thickness is impossible. The inclined in-
trusive contact with the overlying volcanites of AIF
is exposed fragmentarily in several areas. Toward
the contact with lapilli tuft the grain sizes of micro-
diorite noticeably decreases, but fracturing increas-
es with acquisition of thin-tiled jointing. The apha-
nitic chilled zone in the vicinity to endocontact is
well detected. As in locality 84A the geological age
of microdiorite belong to Cretaceous. The micro-
diorite intrusion is crossed by two dykes of differ-
ent ages. The youngest dyke crosses not only the
microdiorite and local lapilli tuffs, but also another
older dyke. The youngest basaltic dyke is 40 cm
thick. It lies vertically and strikes in the north-east
direction along azimuth of 37°. Contacts with the
host rocks are sharp and slightly winding with
some aphanitic chilled zones of 1-2 cm. The dyke is
characterized by zonal structure with 5-10 cm
strips of different colour tones oriented toward to
general strike of the dyke. The dyke rock is green-
ish-gray porphyritic basalt. The plagioclase pheno-
crysts of 1-3 mm are poorly distinguishable against
of the aphanitic groundmass. In thin section the
basalt looks less crystallized than in 84A locality. Its
texture is microcrystalline with isolated plagioclase
phenocrysts. The phenocrysts of mafic minerals
are completely replaced by actinolite and epidote.
The groundmass consists of plagioclase microliths,
intergranular grains of clinopyroxene and Fe-Ti
oxides. Products of devitrification of volcanic glass
were not detected.

3. Geochemistry of Late Cenozoic
dykes

The content of major oxides in representative sam-
ples of studied dyke rocks is illustrated by Tables 1-2
and Figures 5-9. First of all we pay attention to sig-
nificant variations in loss on ignition (LOI) indicat-
ing an extremely heterogeneous degree of low-tem-
perature post-magmatic alteration. LOI usually not
exceed 2 % in weakly altered sample of the dyke
rocks. In moderately altered ones LOI are 2-3.5 %,
and in strongly altered samples the LOI ranges from
3.7 to 7 % (see Table 2). According to recommenda-
tions of the Le Maitr et al,, 2002, all XRF analyses
were converted to "dry" residue before being present-
ed on classification diagrams. Despite this, almost all
strongly altered samples on the TAS diagram are
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Fig. 5. Late Cenozoic dykes of the Argentine Islands on the TAS diagram. Classification fields are drawn according to recommendation
of TUGS (Le Maitr et al., 2002). The dotted line represents the boundary between the alkaline and subalkaline series, according to Rick-
wood, 1989. Primary analytical data are given in Tables 1 and 2. All XRF analyses were converted to an anhydrous basis before plotting

on the diagram

separated from less altered ones, falling onto the clas-
sification field of alkaline volcanites (Fig. 5). In par-
ticular, all strongly altered basaltic dykes of the Forge
Islands and several basaltic dykes of The Barchans
islands fell into the alkaline field. Recalculation by the
CIPW method showed that the normative nepheline
content in these rocks is a moderate 0.7-7.7 %.
The foids are not found in their modal composition,
but alkaline feldspars probably by post-magmatic
origin are present. On the SiO -K,O diagram the "al-
kaline" dykes do not form a single grouping (Fig. 6).
Most are within the trachybasalts classification field
of shoshonite series. But two dykes from Forge Is-
lands belong to basalts of calc-alkaline series.
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In general, development of secondary albite and po-
tassic feldspar can explain the increased alkalinity of
some dyke rocks, but no way to explain the silica
undersaturation that appears in the CIPW calcula-
tion. If beside of alkali feldspars the secondary min-
eralization includes calcite and chlorite, then the
CIPW calculation can give normative foids. Note
that alkaline mafic minerals are not detected in the
modal composition of "alkaline” dykes. Low con-
centrations of Nb as well as the moderate contents of
TiO, and P,O, are also not consistent with the high
content of alkalis in the most altered samples. Tak-
ing into account these notes the increased alkalinity
of these samples is due to post-magmatic alterations.

57



O.V. Mytrokhyn, L.I. Gavryliv, V.G. Bakhmutov

K,O

6
A - Barchans Shoshonite
37 ¢ -Forge
4. @ - Galindez High-K
calc-alkaline
3 A
74 Calc-alkaline
1 .
i Tholeiite

O 1 1 1 1 1 1 1

40 45 50 55 60 65 70 75

SiO,

Fig. 6. Late Cenozoic dykes of the Argentine Islands on SiO, - K,O diagram. Classification fields are drawn according to Rickwood,
1989. Primary analytical data are given in Tables 1 and 2. All XRF analyses were converted to an anhydrous basis before plotting on the
diagram
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Fig. 7. Late Cenozoic dykes of the Argentine Islands on SiO, - FeO*/MgO diagram. Classification fields are drawn according to Rick-
wood, 1989. Primary analytical data are given in Tables 1. XRF analyses were converted to an anhydrous basis before plotting on the
diagram

In order to avoid the impact of these alrerations The rest of the samples on the TAS diagram
on the geochemical characteristics the data on | were divided into four discrete groups differed by
the most altered samples were not used in subse- | SiO, content. These are basalts, basaltic andesites,
quent analyses. andesites and dacites.
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Two basaltic dykes on the Galindez Island show
the lowest SiO, content. The presence of 10-11 %
of olivine in CIPW norms indicates silica under-
saturation of their parent magma. We consider
these dykes to the most primitive differentiates of
Late Cenozoic magmatism in this area taking into
account the highest values of the mg coefficient
(MgO/MgO+FeO*) and the highest concentra-
tions of Cr and Ni. This is confirmed by the lowest
content of K and other LIL elements. Simultane-
ously the concentrations of most HFS elements are
close to those typical for MORB, or even lower.
Nevertheless, the concentrations of Th and Ce are
significantly higher than in MORB, and the con-
centrations of Nb and Ta are significantly lower.
So, the normalization to the composition of MORB
revealed deep negative anomalies of Nb and Ta.
The total content of REE is 20-22 times higher
than that of chondrites, with a noticeable predom-
inance of light lanthanides over heavy ones.

Most basaltic dykes on the Barchans islands are
characterized by a significantly higher SiO, con-
tent than the Galindez ones. Recalculation to an-
hydrous basis belong their values in classification
field of the intermediate rocks (basaltic andesite).
CIPW norm calculations show small amount of
normative quartz in the most of these samples. So,
they are slightly oversaturated with silica. Some
olivine-normative samples contain a noticeable
amount of hypersthene in CIPW norm indicating
only a minor undersaturation with silica. The mg
coefficient and Cr content in the Barchans basaltic
dykes are only slightly lower than in the most mag-
nesian dyke of the Galindez Island. But Ni concen-
trations are significantly lower. Compared to
Galindez basaltic dikes, they are characterized by
significantly greater enrichment of LIL elements,
notably K and Rb, as well as deeper negative anom-
alies of Nb and Ta. The total content of REE is the
same or slightly lower, the level of enrichment with
light lanthanides is slightly lower. Two of the four
Barchans basaltic dykes revealed a weak negative
europium anomaly.

Andesitic dykes from the Barchans islands are
significantly separated from basaltic ones by
higher SiO, content. They naturally fell into the
classification field of intermediate volcanic rocks.
Their supersaturation with silica is evidence from
more than 10 % of the normative quartz in the
CIPW calculation. It is confirmed by small values
of the mg coefficient as well as low concentrations
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Fig. 8. Late Cenozoic dykes of the Argentine Islands on AL O, -
MgO - FeO* diagram. Classification fields are drawn according
to Pearce, 1977. Primary analytical data are given in Table 1
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Fig. 9. Late Cenozoic dykes of the Argentine Islands on Y - Zr -
Ti diagram. Classification fields are drawn according to Pearce,
1996

of Cr and Ni. It is somewhat unusual that the K
and Rb contents in the andesitic dykes are lower
than in the more basic dykes from the Barchans,
while the concentrations of Ba, Sr, and HFS ele-
ments, on the contrary, are higher. The total con-
tent of REE is the highest among the all studied
samples. Andesitic dykes are similar to some ba-
saltic dykes of the Barchans islands by their
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moderate level of enrichment in light lanthanides
compared to heavy lanthanides, as well as a weak
negative europium anomaly.

Dacitic dyke samples from the Barchans have
the highest SiO, content and belong to classifica-
tion field of acidic rocks on the TAS diagram.
Maximum supersaturation with silica is confirmed
by 28-31 % of normative quartz in CIPW calcula-
tions. Accordingly, the content of Fe,O,, MgO and
CaO is minimal, although the mg coeflicient does
not fundamentally differ from that of andesites. Ni
and Cr are near the limit of detection by XRF anal-
ysis. Concentrations of LIL elements are interme-
diate between those found in basalts and andesites.
But individual HFS elements are characterized by
maximum concentration values.

The classification diagrams for attribution of
volcanites to some petrochemical series and their
geotectonic position does not have the unambigu-
ous result for the studied dyke rocks (Fig. 6-9).

4., Discussion

Small subvolcanic dykes that intrude Paleocene
granitoids of the Wilhelm Archipelago represent
the youngest manifestation of magmatism in the
area of the Ukrainian Antarctic station and de-
serve the more attention of geologists. New map-
ping of dykes on the Booth and Dannebrog Islands
significantly expands their distribution area on the
much larger territories. Our field investigations
and data analyses suggest that the subvolcanic
dykes swarms of NE and WE trend in granitoids
and diorites on the Vedel, Hovgaard, Petermann,
Roca and Cruls Islands belong to recent magmatic
formations. Besides of common strike they have
the same petrographic features.

What is known about the intrusive age of the
investigated dykes? Their isotopic dating has not
yet been performed and this gap in geochrono-
logical data should be solved in the near future.
Here it should keep in mind the contamination of
the dykes with the Paleocene granitoid rocks, as
well as partially post-magmatic alterations de-
tected above. Based on indirect data we can re-
strict the geological age of the studied dykes tak-
ing into account all available information. All
dykes belong to typical post-plutonic fractured
intrusions crossing Paleocene granitoids after
their complete solidification. In addition to gran-
itoid plutons, the dykes intrude all latest manifes-
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tations of granitoid magmatism namely aplite
and quartz veins, zones of near-fracture metaso-
matites. So, it was a significant time gap between
the formation of granitoid plutons and dykes.
Taking into account the Paleocene isotopic age of
the host granitoids we have the lowest age limit of
dyke magmatism which should have occurred
much later than 54 Ma.

Additional information is provided by the pe-
trographic features of the studied dyke rocks. Ac-
cording to their texture, they all belong to subvol-
canic intrusions. It is confirmed by relict hypo-
crystalline textures with varying amounts of
replacement products of volcanic glass. Such tex-
tures could be formed only by rapid cooling of the
dykes. This is additionally confirmed by chilled
endocontact zones in the all dyke bodies and by
the presence of unmelted xenoliths of the host
granitoids in them. During the formation of the
dykes the host rocks were not only cooled but also
exhumed as a result of tectonic uplift and erosion.
Amygdaloidal textures indicate the presence of
gas bubbles in the magma and, accordingly, low
pressure and degassing processes during its so-
lidification. Magma degassing can occur either at
the surface or at shallow depths. In the latter case
magma loses dissolved fluids due to pressure re-
duction. It can be assumed that some part of the
studied subvolcanic dykes not only intruded to
shallow depths, but also connected with the earth’s
surface and were conduits for fissure volcanic
eruptions.

When could the tectonic exhumation of the host
granitoides take place? The age of exhumation could
be evaluated by low-temperature thermochrono-
metric studies of granitoids of the Antarctic Penin-
sula and the adjacent islands (Guenthner et al.,
2010). The dating of apatites from the Late Creta-
ceous granitoids of the Petermann Island showing
the closure of U-Th/He isotopic system occurred in
the Miocene of 11.1+0.9 Ma at temperatures of 50—
70 °C. This data could be interpreted as the age of
erosion exposure of the granitoid plutons in the
Wilhelm Archipelago. Thus, the studied sublcanic
dykes should have been intruded later, at the end of
Neogene or even in Quaternary. Their upper age is
limited by overlying Quaternary glacial deposits.

The chemical composition of the least altered
Late Cenozoic dykes varies from basic to interme-
diate and even acidic rocks of normal alkalinity
probably connected with variations in the
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chemistry of the parent magma. However, the dis-
creteness of the distribution on the TAS diagram
does not allow revealing the evolutionary geo-
chemical trends in the row of basalt - basaltic an-
desite — andesite — dacite. The reasons could be
either a statistically incomplete sampling of the
entire dyke set, or natural differences between
their parent magmas that were not connected by a
common process of evolution. The latter is sup-
ported by geochemical differences between differ-
ent groups of dyke rocks and their belonging to
fundamentally different petrochemical series
(Fig. 6-7). In particular, on the SiO,-K,O dia-
gram, all weakly altered dykes are defined as calc-
alkaline ones. At the same time, on the SiO,-FeO*/
MgO diagram, the most primitive basalt dykes of
the Galindez Island tend towards the classifica-
tion field of the tholeiitic series.

The identification of the geotectonic regime
during dyke formation based on the geochemical
characteristics is also ambiguous, see Fig. 8-9. For
example, on the A1,O,-MgO-FeO diagram, the an-
desite dykes of the Barchans Islands are expected
to be in the classification field of orogenic volca-
nites. At the same time, most of the basaltic dykes
of the Barchans, as well as two basalt dykes from
Galindez Island, fell into the field of oceanic volca-
nites. This is contrary to their geological position
because these dykes intrude granitoid plutons of
peripheral-continental orogenic belt. However, on
the Ti-Y-Zr classification diagram, the Galindez
Island dykes are drawn towards the field of intra-
plate basalts, while all others have the characteris-
tics of island-arc volcanites.

Conclusions

1. The youngest manifestations of magmatism in
the area of the Ukrainian research station are
small subvolcanic dykes that intrude Paleocene
granitoids on the Barchans, Forge, Bus, and
Dannebrog Islands. They all belong to typical
post-plutonic  fractured intrusions cutting
through the host granitoids after their complete
solidification and cooling.

2. At the time of dyking the host granitoids were
not only cooled, but also exhumed as a result of
the tectonic uplift and erosion. The granitoids
were exhumed in the Miocene, so the dykes are
of Late Neogene or Quaternary age.

3. The dykes were intruded at shallow depths.
At least some of them during the formation
were connected to the earth’s surface and were
conduits for fissured volcanic eruptions.

4. The genetic relationships of most widespread ba-
saltic dykes with subordinate andesite and dacite
ones are not obvious. They probably have differ-
ent sources of magma generation and are associ-
ated with different geotectonic processes. Andes-
ite and dacite dykes represent the final manifesta-
tion of subduction calc-alkaline magmatism. The
connection between subduction processes and
Late Cenozoic basaltic dykes has not been prov-
en. The clarification of the geotectonic regime of
basaltic dyking requires additional research.

5. Further research should be focused on deter-
mining the isotopic age of studied Late Ceno-
zoic dykes of the Wilhelm Archipelago, as well
as on clarifying their geochemical features.
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3 MeTOI0 3’ICyBaHHA 0OCOONMMBOCTell iX (opMyBaHH:A. BMsABIEHO, IO JOCIIMKYBaHI JallKy € TUIIOBMMU IIOCT-
NIy TOHIYHVMMM TPIIIMHHMMY iHTPY3isAMY, 0 BKOPIiHIOBA/IMCA Y BMiCHI TpaHiTOIAM MiC/IA X MOBHOI KOHCOMiJanil Ta
3acTuraHHsA. Ha MOMeHT falikoyTBOPeHHs BMICHI rpaHiTOIAN 6Y/IM He uille OXOMOMKEHI, a I eKCTYMOBaHi B pesy/ib-
TaTi IPOLeCiB TEKTOHIYHOTO 3iMIMaHHA Ta epo3ii. [Jaiiku >k, BOYEBNU/b, MAIOTh MTI3HbOHEOTEHOBMIT a00 1 YeTBepTH-
Huit Bik. [x BKOpiHeHHs BibyBanocs Ha HesHayHMX IMOMHaX. I[[oHaliMeHIe YacTUHA JIAfiOK HA MOMEHT iXHBOTO
¢dbopMyBaHH CIIONy4anacs 3 3eMHOIO II0BEpPXHeI0, TOOTO ABJIsAIa COO0I0 MiBOAAYI KaHAIN IS TPILMHHNX BY/IKaHI4-
HIX BUBep>KeHb. [e0XiMiuHi 0COOMMBOCTI HAOIMBII PO3IOBCIOMKEHNX 6a3a/IbTOBMX HAIOK CTAB/LITH IIij] CYMHIB iX
FeHeTUIHUIT 3B’ 130K 3 KIIbKICHO MiAIOPSAKOBAHNM AIKaMI AH/Ie3M TOBOTO Ta AALITOBOTrO CKIay. IMOBipHO, BOHI
MAaloTh pi3Hi [pKepesia MarMareHeparii Ta OB sI3aHi 3 piSHUMM T€OTEKTOHIYHMMIU MpoLjecaMy. AHIE3UTOBI Ta TaIu-
TOBI JalfKIt MOXKYTb SIBJISITY COOO0 3aK/TIOUHIIT CrIaax CyORYKIiITHOTO BallHAHO-TY>KHOTO MarMatusmy. HaroMicts,
3B’A30K MDXK CYORyKUIIHMMM IIPOLjecaMM Ta Mi3HbOKaIHO30ICbKMM 0a3a/IbTOIIHIM JAIKOYBTOPEHHAM He € O4eB/[-
HVM i HOoTpebye JONaTKOBUX JOCTIIKEHb.

Kntouoei cnosa: 3axiona Anmapxmuxa; eeonozis; maemamu4i nopoou; magiumi oatixu.
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