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A collection of 360 oriented samples of igneous rocks from the western part of the Antarctic Peninsula (Argentine Islands Archipelago,
Penola Strait area), has yielded well-defined palacomagnetic directions. Age determinations by various methods showed a Late Creta-
ceous-Paleocene time interval for the rocks studied. The characteristic remanent magnetisation (ChRM) was isolated by a stepwise ther-
mal demagnetisation mostly in the temperature interval 450-580°C. It is evidently a primary magnetisation. The rocks along the coastline
of the western part of the Antarctic Peninsula (AP) were emplaced during the Cretaceous Normal Superchron while the rocks from the is-
lands with reversed polarity are of Paleocene. New Cretaceous (112-85 Ma) and Paleocene (60 Ma) palacomagnetic poles for the passive
continental margin of the Antarctic Peninsula fit well with a synthetic East Antarctica apparent polar wander path and confirms that the
AP did not undergo latitudinal displacement for the last 100 Ma. The palaeomagnetic pole for 60 Ma shows a slight shift from
palaeopoles obtained for the South Shetland Islands which implies that the South Shetland block is characterized by own tectonic evolu-
tion and probable anticlockwise rotation during the Paleocene.
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INTRODUCTION

In contrast to East Antarctica, which consists mainly of Pre-
cambrian rocks, West Antarctica is built out of Phanerozoic
complexes (Grikurov, 1973; Dalziel and Elliot, 1982) compris-
ing a series of mobile belts which include at least four major
crustal blocks (the Antarctic Peninsula, Thurston Island, the
Ellsworth—-Whitmore Mountains and Marie Byrd Land) with
independent Mesozoic and Cenozoic tectonic histories. During
the break-up of Gondwana these blocks moved relative to each
other and to the East Antarctic Craton (Dalziel and Elliot, 1982;
Dalziel and Lawver, 2001).

The tectonic history of the Antarctic Peninsula (AP), the
largest crustal block of West Antarctica, relates to Gondwana
break-up and tectonic processes that occurred along the south-
east Pacific continental margin. Recent geophysical and geo-
logical studies suggest that the AP is a composite magmatic arc
which is considered to be formed of three domains that amal-
gamated during the mid-Cretaceous (Vaughan and Storey,
2000; Vaughan et al., 2002; Ferraccioli et al., 2006). In the
Late Cretaceous the AP was affected by southeastwards

subduction of Phoenix Plate, all of which was subducted at the
Western AP continental margin (Larter et al., 2002). Through
the late Mesozoic and Cenozoic, subduction has stopped pro-
gressively from south-west to north-east as a result of a series of
ridge-trench collisions (Larter and Barker, 1991). Subduction
is only active today in the northern part of the AP adjacent to
the South Shetland Islands located between the Shackleton and
Hero fracture zones.

In a plate tectonic reconstruction where South America is
fixed, the AP underwent a relative southwards latitudinal mo-
tion from the break-up of Gondwana until about 118 Ma
(Ghidella et al., 2002). Since 90 Ma the AP block went through
clockwise rotation to its current position (Cunningham et al.,
1995; Ghidella et al., 2002). The final separation between the
AP and Patagonia occurred around 40 Ma when the Scotia
Plate was formed (Barker, 2001).

Most palaeogeographic reconstructions for the AP and
South America are based on sea-floor magnetic anomalies.
However, palacomagnetic studies have also been carried out to
provide constraints on the relative positions of South America,
the Antarctic Peninsula and East Antarctica. For example, ac-
cording to Grunow (1993), the Antarctic Peninsula underwent
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a clockwise rotation from 175 to 155 Ma (which was related to
the opening of the Weddell Sea), and a counterclockwise rota-
tion between 155 and 130 Ma.

Palaesomagnetic results for the Antarctic Peninsula have al-
ready been reported in a number of studies (Blundell, 1962;
Dalziel et al., 1973; Kellogg and Reynolds, 1978; Valencio et
al., 1979; Kellogg, 1980; Longshaw and Griffiths, 1983; Watts
et al., 1984; Grunow, 1993; Parés and Dinares-Turell, 1999;
Nawrocki et al., 2010; Poblete et al., 2011). Some of these con-
strain the relative motion of the Antarctic Peninsula since the
mid-Cretaceous and allow the quantification of tectonic rota-
tion between the different blocks recognized within the area. In
recent work (Poblete et al., 2011) the authors note
remagnetisation of the Paleozoic and Jurassic rocks in the area
which could reflect an important tectonic event during Creta-
ceous time in the northern Antarctic Peninsula and its associa-
tion with the well-documented mid-Cretaceous Palmer Land
Event (Vaughan et al., 2002).

The previously published Cretaceous and Cenozoic
palaecomagnetic results as well as those published here come
mainly from volcanic and intrusive rocks. The magnetisation of
these rocks is mainly primary and palaeomagnetic data could
be confidently used for the apparent polar wander path
(APWP) determination for the Antarctic Peninsula with subse-
quent palaeotectonic reconstructions. However, only a few
studies (Watts et al., 1984; Grunow, 1993; Nawrocki et al.,
2010; Poblete et al., 2011) provided detailed palacomagnetic
and geological information. These papers presented the
palacomagnetic results of three areas: the South Shetland Is-
lands, the northern part of Graham Land and Gerlache Strait
(the last one includes the Penola Strait area). These are different
parts of the continental margin of the AP which are character-
ized by distinct deep structure and tectonic evolution
(Yegorova et al., 2011). The active margin segment of the
northern AP is characterized by ongoing subduction beneath
the South Shetland Trench and active continental rifting in the
Bransfield Strait. The South Shetland Islands represent the ex-
posed part of a huge crustal diapir, which is composed mostly
of Cretaceous ultramafic rocks. The passive segment, which
was superimposed along a palaeosubduction zone within the
AP margin near Anvers Island, is located to the south and has
the typical crustal structure of a passive continental margin.

In this paper we present new palaeomagnetic data from the
Late Cretaceous and Paleocene rocks collected in the western
part of the AP (Penola Strait area). This region is characterized
by termination of tectonic activity in the Late Miocene—Early
Pliocene and belongs to the passive continental margin. Some
of the mean poles previously published for this area correspond
to a low number of sites. Our new data, which are broadly con-
sistent with previous results from this area (Blundell, 1962;
Grunow, 1993), may be used to better constrain the tectonic
model of this key region of Antarctica.

GEOLOGY AND RADIOMETRIC DATING

About 80% of rocks exposed on the islands of the AP shelf
as well as on the mainland are formed by plutonic rocks of the

AP batholith (Leat et al., 1995) and volcanic rocks of the AP
Volcanic Group (Thompson and Pankhurst, 1983). The plutonic
rocks were emplaced within the period ~240 to 10 Ma with an
Early Cretaceous peak of activity (Leat et al., 1995). The Early
Cretaceous plutonic rocks of gabbro-granite composition (with a
prevalence of diorites) constitute widespread plutons and
batholiths (Leat et al., 1995; Willan and Kelley, 1999). The acid
rocks are younger then the basic ones (Rex, 1976). The volcanic
rocks of the AP Volcanic Group occur as veins, dykes and repre-
sented by andesites, diabases, basalts, rhyolites, dolerites and
dacites (Weaver et al., 1982; Riley et al., 2001).

As mentioned above, the AP is a composite magmatic arc
terrane formed at the Pacific margin of Gondwana. At present
most of the continental margin of the AP is passive, but the im-
prints of former tectonic events are recorded in geophysical
fields (gravity and magnetic anomalies). We investigated the
region located south of Anvers Island, i.e. the passive continen-
tal margin of the northern part of the AP, which is characterized
by a juxtaposition of two crustal blocks of different structure
and, probably, affinities, which collided during the Late Juras-
sic. These domains represent (in the east) the crustal domain of
Pacific margin of Gondwana and a block of accretional tecton-
ics between the latter and the oceanic domain of the
Bellingshausen Sea.

The geological setting of Penola Strait area and locations of
palaeomagnetic sites are shown in Figure 1. The petrology of
this region and of the adjacent offshore islands is described in
Hooper (1962), Elliot (1964) and Curtis (1966). The volcanic
rocks of the AP Volcanic Group comprising andesite lavas and
pyroclastic rocks compose mainly the West Antarctic Penin-
sula coast while the plutonic rocks of an initial gabbro intrusion
phase of the Andean Intrusive Suite are exposed both along the
coast line and on the western islands (Fig. 1).

The radiometric ages used below are based on a compila-
tion of previously published data (Rex, 1976; Fleming and
Thomson, 1979; Pankhurst, 1982, 1983; Leat et al., 1995;
Tangeman et al., 1996) and on recent U-Pb zircon results for
the rocks studied in this work (Gladkochub et al., 2009;
Gladkochub, pers. comm.). A summary of age determinations
as reported in the original references are given in Table 1.

WESTERN COAST OF THE ANTARCTIC PENINSULA

Banded hornblende gabbros crop out on the NW point of
Cape Tuxen (Curtis, 1966). Granodiorite dykes intruding the
gabbros are observed in cliff faces. Zircon U-Pb dating of
quartz-diorite from the prominent point of Cape Tuxen yields
an age of 85.2 +0.7 Ma (Tangeman et al., 1996; Table 1). U-Pb
dating of quartz-diorite from the base of Mount Demaria and
from granodiorite collected approximately 1 km south-east of
Cape Tuxen yielded ages 84.8 £0.5 Ma and 84.5 +0.9 Ma re-
spectively (Tangeman et al., 1996). Recent U-Pb dating of zir-
con crystallisation in the gabbros from Cape Tuxen yielded an
age of 88.1 +1.1 (Gladkochub et al., 2009). An **Ar/*°Ar pla-
teau age provides the age of the closure of the Ar-Ar isotopic
system of plagioclase (150°C) in the gabbro as 70.9 £1.1 Ma.
It this could mean that the cooling of this intrusion to 150°C
took about 17 million years.
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Fig. 1. Location of rock samples in the Argentine Island Archipelago area

A — map of the Antarctic Peninsula, the small rectangle in the centre of the map depicts the location of the region investigated, details of the site
locations are shown in B and C; B — Penola Strait area (Argentine Islands Archipelago) and the western coast of the Antarctic Peninsula;
C — Wiencke Island, near Port Lockroy; geological setting modified from Curtis (1966)

Moot Point forms a series of low islands and a promontory
along Penola Strait and consists of medium-grained, biotite +
hornblende bearing diorite cut by nearly vertical north-south
trending mafic dykes. U-Pb dating of quartz-diorite yields an
age of 105.7 +0.7 Ma (Tangeman et al., 1996). There are no
age determinations from the mafic dykes, but they yield
palaecomagnetic directions indistinguishable from the diorite
(Grunow, 1993) and were not observed cutting the Cape Tuxen
rocks which suggests that the dykes are older than ~85 Ma and
likely comagmatic with the diorite.

The outcrops on the promontory of the headland near Ras-
mussen Hut and on Rasmussen Island, located over hundred
metres from the AP south of Rasmussen Hut, are composed of
different gabbros, diabase, granodiorite and granite, cut by
comagmatic mafic dykes. The coarse-grained pink granite on

Rasmussen Island yielded U-Pb zircon age of 117.0 £0.8 Ma
(Tangeman et al., 1996), which differs markedly from Rb-Sr
data (128 +3 Ma) obtained at this place by Pankhurst (1982).
Four kilometres north of Moot Point opposite the
Petermann and Hovgaard Islands the most spectacular expo-
sures of volcanic rocks of the AP Volcanic Group are located
on the mainland coast of Penola Strait and on the shores border-
ing Lemaire Channel. The volcanic rocks crop out along the
coast of a distance of about 1.5 km and had been folded into an
asymmetrical syncline with its axis trending NW to SE. They
have been intruded by diorite about 0.8 km north of Duseberg
Buttress. The sampling in this region was carried out at three
points: diorites of Duseberg Buttress, basalts at the bottom of
Scott Mount and gabbro in the SW of Girard Bay. No ages are
known for these points, but analysis of the geological structures
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Table 1
Results of the age-dating of AP batholith plutonic rocks which were studied palaeomagnetically
i i - Analyses refer-
Locality Lat., Long. Rock types Radiometric ;\rq;?e;g:j ence number Age [Ma] Reference
method Yy (by Reference)
64°07'W diori b - . |
65°16°S quartz-diorite U-P! zircon AP90-11H 85.2 0.7 Tangeman et al. (1996)
Cape Tuxen and %45°°017611VSV gabbro U-Pb zircon 88.1+1.1 Gladkochub et al. (2009)
Deliverance Point 64°066" W o .
65°171°S quartz-diorite U-Pb zircon AP90-11J 84.8 £0.5 Tangeman et al. (1996)
64°06 W diori U-Pb i AP90-11K 845409 T I. (1996
65°18°S granodiorite - zircon - .5 +0. angeman et al. ( )
. 64°045"W - .
Moot Point 65°123°S quartz-diorite U-Pb zircon AP90-11A 105.7 0.7 Tangeman et al. (1996)
Rasmussen Island BLos W granite U-Pb zircon AP90-11F 117.0 0.8 Tangeman et al. (1996)
pink granite Rb-Sr 128 +3 Pankhurst (1982)
QL0 | dioritefgranite th:)::mk 93 +8 Pankhurst (1982)
Petermann Island 95.9 21
quartz-diorite U-Pb zircon 96.1 407 Gladkochub (pers. comm.)
Berthelot Islands %450"11%\/8\/ diorite K-Ar pyroxene IDB597 73 +6 Rex (1976)
; . diorite/
Argentine Islands 64°15"W g
; o1E” granodiorite/ Rb-Sr 55 +3 Pankhurst (1982)
Archipelago 65°15"S aplite
Forge Islands BLLEW | hornblendite K-Ar | homblende |  IDB801 54 +2 Rex (1976)
64.192°'W Fleming and Thomson
Anagram Islands 65.193'S K-Ar 58 (1979)
IDB574 56 +2
The Barchans, 64°20 W diori K-A bioti IDB701 56 +2 Rex (1976
South Island 65°14°S quartz-diorite -Ar iotite + ex ( )
1DB583 57 +2
gggtﬁa}gﬁggs, ggﬁ%gsvg granodiorite SAr/OAr biotite 60.9 +0.1 Gladkochub et al. (2009)
The Barchans, - Rb-Sr Fleming and Thomson
Western Island granodiorite | L ook 70 (1979)
Goudier Island, 63°31°W _diori i biotite IDB514 5142
Port Lockroy 64°50°S quartz-diorite K-Ar hornblende IDB539 51+ Rex (1976)
s biotite 1DB687 48 +2
Port Lockroy 3 30W | quartz-diorite K-Ar | homblende |  IDB711 5142 Rex (1976)
biotite IDB603 49 £2

indicates similarity between diorites from Duseberg Buttress
and diorites from Moot Point, as well as between gabbros on
Girard Bay and gabbros on Petermann Island and Cape Tuxen.
Based on this similarity we assume that the ages of the rocks of
these sites correspond to the Late Cretaceous.

NEIGHBOURING ISLANDS

Gabbros and quartz-diorites crop out in the NNW part of the
Petermann Island while the central part is formed of
granodiorites. In the NW part of Petermann Island,
hornblende-gabbros have been intruded by granodiorite. Results
of Rb-Sr whole rock radiometric dating reported by Pankhurst
(1982) yielded an age of 93 £8 Ma. U-Pb dating of zircon from
quartz-diorite gave an age of 96 Ma (Gladkochub, pers. comm.).

The gabbros and diorites make up the northern part of the
Berthelot Islands. Visually the gabbros are similar to the rocks

of the outcrop on the Cape Tuxen. The K-Ar data obtained for
diorite from the southern part of the islands yield an age of
73 +6 Ma (Rex, 1976).

A number of islands located across an area of 6~ 6 km have
a common geographic name: the Argentine Islands (Fig. 1).
The two biggest (Galindez and Winter) islands are well-known
as the Ukrainian Antarctic station “Akademik VVernadsky” (the
former British base “Faraday”) and an old British base, respec-
tively, are located there. The archipelago is separated from the
mainland by the deep Penola Strait, which geologically is a
fault between the Antarctic Peninsula and western islands. The
western part of the archipelago the Argentine Islands and other
western archipelagoes are composed of plutonic rocks which
outcrop on the Barchans Islands, Forge Islands, Anagram Is-
lands and in the area further to the west. The eastern part of the
archipelago is composed mainly of AP Volcanic Group rocks
(andesite lavas and associated pyroclastic rocks, which have
been metamorphosed and metasomatized) and separated from
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the western plutonic rocks by a sublongitudinal contact zone
about 1000 m wide. The object of our research on the Argen-
tine Islands Archipelago was only plutonic rocks. Gabbros,
norites and tonalites occur mainly an the Anagram Islands and
granodiorites crop out principally in the Barchans and the
Forge Islands. K-Ar and Rb-Sr data indicate that the age of
these rocks is Paleocene (55-70 Ma; Table 1). Dating of the
quartz-diorite from the south island of the Barchans Islands by
K-Ar mineral radiometric ages (biotite) yielded 56-57 Ma
(Rex, 1976). The K-Ar age of the hornblendite from Forge Is-
lands is 54 +2 Ma (Rex, 1976) and Rb-Sr dating of the North
Barchans Island rocks yielded an age of 70 Ma (Fleming and
Thomson, 1979). The K-Ar mineral radiometric age from the
Anagram Islands is 58 Ma (Fleming and Thomson, 1979), and
the Rb-Sr age is 55 +3 Ma. Recent **Ar/*°Ar dating of biotite
from quartz-diorite of the South Barchans Island yielded an age
of 60.9 0.1 Ma (Gladkochub et al., 2009).

Diorites, quartz-diorites and granodiorites were sampled in
the western part of Wiencke Island located 50 km to the NE of
the Argentine Islands (Fig. 1C). The K-Ar radiometric ages
from quartz-diorite (biotite and hornblende) from Goudier Is-
land, Port Lockroy, fall in the time interval 48-51 Ma (Rex,
1976; Table 1).

PALAEOMAGNETIC METHODOLOGY

A representative collection of rocks was sampled during
several Ukrainian Antarctic season expeditions. About 360 ori-
ented samples were drilled or collected as hand samples both
on the western coast of the AP and on the adjoining islands.
The sampling of each site covered the maximum accessible
(ice-free) area. All samples were collected from blocky, solid
and relatively wunaltered intrusions and partially from
comagmatic dykes thus maximizing the suitability of rocks for
palaeomagnetic experiments.

The natural remanent magnetisation (NRM) of samples is
typically less than 1 A/m, which is too small to affect the orien-
tation with a magnetic compass. A correction to the field mea-

surements has been made to offset the local magnetic
declination of 16°E.

The palaesomagnetic measurements were carried out in the
laboratory of the Institute of Geophysics of the National Acad-
emy of Sciences of Ukraine in Kiev. The samples were cut into
standard cylinders or into cubes 20 mm in length. The speci-
mens were stored in a magnetically shielded room. The vectors
of characteristic remanent magnetisation (ChRM) were iso-
lated by both stepwise thermal and alternating field (AF) de-
magnetisation. Stepwise thermal demagnetisation of up to
600-610°C in 15-20 steps was carried out using a MMTD80
oven. After each heating step the susceptibility at room temper-
ature was measured to monitor possible mineralogical changes.
A JR-6 spinner magnetometer and MFK1 kappabridge were
used for magnetisation and susceptibility measurements, re-
spectively. The hysteresis loop parameters were measured by a
VSM magnetometer of the Institute of Geophysics, Polish
Academy of Sciences. Some duplicate specimens were sub-
jected to AF demagnetisation using a LDA-3A demagnetizer,
and these results were consistent with the thermal demag-
netisation data. During AF demagnetisation about 70-90% of
the initial intensity of NRM was removed in a field of less than
50 mT, which is characteristic of low-medium coercivities of
magnetic carriers, likely magnetite or titanomagnetite.

The magnetic mineralogy experiments and magnetic prop-
erties of samples are described in Shcherbakova et al. (2009).
Thermomagnetic curves Iy(T) exhibit good thermal stability of
those ferrimagnetic minerals with Curie temperatures of
570-590°C (Fig. 2A). These data indicate that the mineral is
magnetite or (and) Ti-poor magnetite. Most of the samples
demonstrate a good similarity between the NRM(T) and
TRM(T) thermomagnetic curves over a wide temperature
range (Fig. 2B) which confirms the thermal stability of the fer-
romagnetic minerals within the samples and strengthens the ar-
gument that the NRMs are TRMs.

In order to assess the magnetic hardness and mineralogy of
the samples, hysteresis loop parameters, such as coercive force
H., remanent coercive force H;, saturation magnetisation I and
remanent saturation magnetisation, s were analysed. The ra-
tios I,¢/Is and Hc,/H, are plotted on a Day plot (Day et al., 1977)
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Fig. 2A — thermomagnetisation curve I(T)/I; (T); B - continuous thermal demagnetisation curves of NRM(T) (solid line), TRM(T) acquired in
H.., = 20 uT (dashed line) for representative sample: the curves are normalized to the corresponding NRM value (Shcherbakova et al., 2009);
C - day plots for samples from the western coast of the AP (solid circles) and neighbouring islands (open circles)
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and fall in either the MD or PSD band: I/ls = 0.015-0.23,
Hq/H, = 2-10, which suggests the presence of both relatively
fine and coarse magnetic grains (Fig. 2C).

The microscopic analysis confirmed the presence of mag-
netite as the main magnetic carrier and revealed the existence
of a large ferromagnetic grain together with relatively small
magnetite grains dispersed in the silicate matrix (Shcherbakova
et al., 2009). Results of energy dispersive X-ray (EDX) analy-
sis carried out for these grains showed the presence of
near-magnetite/near-ilmenite intergrowths together with the
presence of near-magnetite PSD size grains. This is additional
evidence that the NRM of such the grains is primary, is of
thermoremanent origin and that the carriers of NRM are pre-
dominantly SD-PSD grains. The most likely explanation of
both thermomagnetic and electron-microscopic observations
are that the main carriers of TRM belong to the small SD-PSD
fraction whereas the grains responsible for the hysteresis prop-
erties (l,/ls and H./H, ratios) reflect the presence of coarse
grains (Shcherbakova et al., 2009).

Results of magnetic measurements were processed with the
Remasoft 3.0 program (Chadima and Hrouda, 2006). The
ChRM vector of each specimen was determined using the
least-squares method (Kirschvink, 1980). The palaeodirections
of isolated components obtained were considered as meaning-
ful if they have been defined by three or more collinear demag-
netisation steps with a maximum angular deviation of less
then 5°. The high stability linear segments were converging to-
ward the origin.

PALAEOMAGNETIC RESULTS

WESTERN COAST OF ANTARCTIC PENINSULA

Cape Tuxen and Deliverance Point. Early palacomag-
netic studies of these rocks determined the NRM directions as
D =9° | =-77° (mean of 8 samples from Cape Tuxen area;
Blundell, 1962) and as D = 4.7°, | = —75.2° (mean of three sites
of granodiorite and three sites of gabbros; Grunow, 1993).

Along the coastline of the AP we collected gabbros on the
NW prominent point of Cape Tuxen, granodiorites on the south
coast of Waddington Bay (three kilometres to south-east from
Cape Tuxen) and granodiorites of Deliverance Point (three
kilometres to the south along the sea coast). Palacomagnetic
study of these rocks revealed mainly a single N-polarity com-
ponent of NRM both in gabbro and granodiorite samples, and
some samples are characterized by a second component of be-
tween 100-350°C (Fig. 3A). The Cape Tuxen site direction
(D =2.8°1=-79.1°) is in agreement with the data reported by
Blundell (1962) and Grunow (1993). The other two sites have
similar inclinations, but a small deviation of declinations (the
Waddington Bay granodiorite is D = 13.2°, | = -76.4°;
granodiorites from Deliverance Point yield D = 28.5° | =
—77.5° Table 2).

Moot Point. Previous research by (Grunow, 1993) suggest
two distinct components of NRM from the diorites. The mean
direction of the A-component, obtained from five sites, had D =
23.8° and | = —=71.2°. In some diorite samples, a second,

B-component of NRM, was isolated (13 samples, D = 297.2°,
I =-76.3°).

Our sampling was made on the coast area of the promon-
tory of the AP (diorite) and on the western part of the biggest
unnamed island located several hundred metres opposite to the
promontory (granodiorite and subvertical mafic dyke in central
part of island). In our experiments the demagnetisation curves
were similar to the data from Cape Tuxen area and only one
N-polarity component of NRM in diorite and granodiorite sam-
ples (D = 12.6°, 1 =-69.6° and D = 39.0°, | =-63.8°, respec-
tively) has been revealed (Table 2). The mean direction of the
diorite is close to the A-component obtained by Grunow
(1993), but granodiorite samples are characterized by scatter-
ing os = 14.3 and display about a 26° difference in declination
relative to diorites from the mainland. Two samples from the
mafic dyke also show the N-polarity component but they were
not included in the statistics.

Rasmussen Hut and Rasmussen Island. Stepwise ther-
mal demagnetisation performed on these rocks by Grunow
(1993), indicated a single component NRM for both the granite
and mafic dykes from Rasmussen Island with a mean direction
of D = 14.4°, 1 =-72.1° from five sites.

For the purpose of this work granodiorite and diabase dykes
from the headland near Rasmussen Hut (sampling area about
100 x 100 m) and two subparallel mafic dykes on Rasmussen
Island were sampled. Our results from gabbro and two
subvertical mafic dykes of Rasmussen Island confirm the pres-
ence of one normal polarity component both in the gabbro (D =
301.9°, | = -81.4°) and in dykes (D = 339.8°, | = —-82.3°;
Fig. 3B). The results from granodiorites + dykes and pink gran-
ite near Rasmussen Hut area also show a N-polarity component
with mean directions (D =21.9°, 1 =-76.1°and D = 15.6°, | =
—71.2°) which is close to above-mentioned determination by
Grunow (1993). The pink granite samples are characterized by
more scattered directions within the site (cs = 12.7) than the
gabbro.

Scott Mount area. A single N-polarity component of
NRM was detected in Duseberg Buttress diorites (D = 31.5°, |
= —67.2°). The gabbros from Girard Bay also have a single
N-polarity component with direction D = 53.4°, | = —65.1°
which is slightly different than in other sites (see Table 2) and
probably due to local tectonics (overlapping pyroclastic rocks
have tilted layers with dips to NE and NW). The bedding cor-
rection here is unclear as we do not know whether the gabbros
intruded after or before the deformation of the area. The basalt
samples from the bottom of Scott Mount show the scatter direc-
tions, but a stable N-polarity component has been isolated from
7 samples with D =31.5°, 1 =—75.6° which is close to the direc-
tion of Duseberg Buttress diorites.

NEIGHBOURING ISLANDS

Petermann Island. The sampling area stretches about
800 m along the coastline in the NNW part. Two distinct com-
ponents of NRM were determined in gabbro and quartz-diorite
samples. The normal polarity component with D = 6.7°, | =
—67.9° corresponds to the blocking temperature interval of
200-400°C (further intermediate-temperature component
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Fig. 3. Examples of typical thermal demagnetisation curves of specimens from the western coast of the Antarctic Peninsula (A-B)
and adjacent islands (C-H)

The NRM intensity decay curve (left), orthogonal plot (right) and stereographic projections (for two samples) are shown. Open circles (solid circles)
on the orthogonal diagrams are projections on the vertical (horizontal) planes at the indicated levels of thermal cleaning
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Table 2
Site-mean palaeomagnetic directions and statistical parameters
c Com-
; ; NRM om- . . . | VGP | VGP po-
No. Site Samples Lithology [A/m] r?eont nIN | D[] | I[] K otes[°] Lat°s | Long.°E pr:)elgL
ity
Cape Tuxen and Deliverance Point
Cape Tuxen _ _
1 (64.11°W 140-153 gabbro 0847 15/19 | 2.8 | -79.1| 128 3.4 86.1 280.6 N
65.27°S) A23-A27 2.5
Deliverance Point 0.3-0.5
2 (64.08°W 84-94 granodiorite '04' 13/13 | 285 | -77.5 | 161 3.3 78.3 222.5 N
65.31°S) :
Waddington Bay - _
3 (64.05°W 96-101 granodiorite 0.1-0.7 8/8 13.2 | -76.4 | 307 3.2 84.3 201.5 N
65.29°S) 105-106 0.4
Moot Point (64.07°W, 65.2°S)
. 53-60
4 ('r:q";‘r’:l::(;;“ 10/154-10/161 | diorite % 2022 | 126 | -69.6 | 53 | 45 | 766 | 1502 | N
10/223-10/246 )
Moot Point 41-45 L 0.05-0.6
5 (island) 50-52 granodiorite 03 5/8 39.0 | -63.8 30 143 | 61.1 182 N
Rasmussen Hut and Rasmussen Island (64.07°W, 65.25°S)
Rasmussen diabase 0.08-2.8 78.3 322.2
6 Island A28-A37 (dyke) 1.06 10/10 | 339.8 | -82.3 | 151 3.9 N
6 Rasmussen | ;1075 q0i085 | 93°Pr0 | 0.6-3.0 7/13 | 301.9 | -81.4 | 163 | 47 | 69.0 | 3389 | N
Island 1.6
i 0.3-1.0
— granodiorite
7 Rasmussen 021-035 + diabase 06 18/20 | 219 | -76.1 | 283 | 21 | 804 | 2063 | N
Hut 154-157 (dyke) | 2.6-11.2
5.4
s Rasmussen 10/117-10/126 | . .. 10.005-0.1
7 Hut 10/148-10/154 pink granite 005 13/16 | 15.6 | -71.2 12 12.7 76.0 158 N
Scott Mount area
Duseberg Buttress 0.5-0.9
8 (64.1°W 131-137 diorite — 6/7 315 | -67.2 | 336 3.7 67.7 178.2 N
65.16°S) 0.7
Mount Scott 0.006-0.5
9 (64.08°W 10/253-10/266 basalt — 7/17 | 315 | -75.6 | 334 3.2 76.1 210.8 N
o 0.05
65.16°S)
10 Girard Bay 158-165 abbro 0.3-2.0 8/8 | 534 | -65.1 | 496 | 25 | 56.7 | 199.8 N
(64.0°W, 65.13°S) g 11 ! ' ' ' '
Petermann Island (64.15°W, 65.17°S)
gabbro 0.2-6.0
107-120 1.7
11 Petermann Island A38-A45 + HTC | 27/27 | 154.4 | 76.3 156 2.2 79.0 20.5 R
938-942 quartz- 0.02-0.07
diorite 0.03
107-120 753
11’ A38-A45 gabbro ITC | 19/27 6.7 -67.9 | 22.8 7.2 ' 132.8 N
941,942
s 933-937 -
11 10/133-10/147 granodiorite ITC | 7/20 | 350.3 | -73.6 15 16.1 N
Berthelot Islands (64.13°W, 65.33°S)
16-20 0.2-1.0
12 Berthelot Islands ABS_AGA gabbro 05 12/12 | 359.9 | -76.2 | 184.7 | 3.2 88.5 114.3 N
- 0.06-0.3
13 001-015 granodiorite 0.16 13/14 9.2 -78.4 55 5.6 85.7 242.4 N
Argentine Islands Archipelago (64.25°W, 65.25°S)
The Barchans
14 (64.32°W 38-40 granodiorite 0.04-04 HTC | 22/24 | 151.1 | 81.8 102 3.1 76.9 332.1 R
835-856 0.17
65.23S
14’ ITC | 12/24 | 334.7 | -81.4 34 7.6 78.2 332.7 N
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Tab. 2 cont.
c Com-
. . NRM om- . . o | VGP | VGP po-
No. Site Samples Lithology [A/m] r?eont n/N D[] | I[] K 0lgs[°] Lat°s | Long.°E pr:?eig}_
ity
Anagram Islands A51-A57 1.5-12.0
15 (64.32°W 10/186-10/193 gabbro T 22/24 | 176.3 | 78.0 195 2.2 87.6 333.1 R
65.2°S) 10/164-10/171 '
A0105-108, . _
16 | Leopard Black, | \os0g 50, | Porehyritic | O05-L2 | yire | 1615 | 1865 | 794 | 55 | 50 | 851 | 2678 | R
A0545-551 01
16’ ITC | 14/25 8.9 —-66.1 13 11.7 72.5 135.6 N
Roca Islands and Cruls Islands (64.48°W, 65.19°S)
Roca Islands 0.05-0.5
17 (64.48°W 61-72 granodiorite W HTC | 8/10 | 180.0 | 83.7 91.5 5.8 77.6 295.5 R
65.19°S) :
17 ITC 7/10 278 | -72.5 6.2 26.4 75.0 170.8 N
Cruls Islands .
18 (64.53°W A46-A50 Covisy O't L | HTC | 55 | 3581 | 620 | 7 | 306 R
65.18°S) :
18’ ITC 5/5 3242 | -75.7 16 19.6 N
Cruls Islands 0.4-0.9
19 (64.54°W 10/099-10/111 |  gabbro 06 HTC | 12/14 | 167.3 | 77.0 28 83 | 847 18.3 R
65.19°S) :
19’ ITC 4/14 | 334.5 | -80.1 10 31.8 N
Cruls Islands 0.01-0.2
20 (64.54°W 071-083 granodiorite W 5/12 | 187.9 | 82.9 35 13.2 78.9 284.5 R
65.19°S) :
Port Lockroy (63.5°W, 64.83°S) Wiencke Island
21 Port Lockroy 167-180 granodiorite 70'11_;3'0 9/12 | 219.5 | 84.3 338 2.8 72.1 272.6 R

No — number of site in accordance with Figure 4; ITC- intermediate temperature component; HTC — high temperature component; NRM — diapason (under-
lined) and mean natural remanent magnetisation; n/N — number of samples used for site mean calculation/total number of samples; D —declination, I —incli-
nation; olgs — radius of 95% confidence cone around mean direction; K — estimate of precision parameter; VGP Lat., Long. — latitude and longitude of

palaeopoles; polarity: N — normal, R — reversed

ITC), but the high temperature interval 450-580°C shows a re-
verse polarity component (further high temperature component
HTC) with mean direction D = 154.4°, 1 = 76.3 (Fig. 3C). This
high temperature reverse polarity component is clearly distin-
guished in all samples investigated between 450-600°C, going
through the origin in the diagrams (Fig. 3D). Three
quartz-diorite samples showed the same behavior of the de-
magnetisation curve with a HTC and they are included in the
statistics (Table 2).

The granodiorite samples from the central to the eastern
part of the island are characterized by unstable remanence and a
scatter of directions during the heating. Only from a few sam-
ples can we isolate the ITC N-polarity component decaying be-
tween 200-400°C (Fig. 3E), whereas the HTC could not be
distinguished because of a large spread of directions between
neighboring steps of demagnetisation. This HTC R-polarity
component was isolated in the four granodiorite samples from
the western part of Hovgaard Island (one km north from
Petermann Island) with mean direction D = 255.4°, | = 76.1°
and os = 14.5 (it is not included in Table 2).

Berthelot Islands. The sampling area covers 50 x 300 m
on the NE part of the largest island. Single N-polarity compo-
nents were isolated in both gabbros and granodiorites with
mean directions D =359.9°, | =-76.2°and D =9.2°, | =-78.4°,
respectively (Table 2), are close to the mean palaeodirection

(D = 358° | = —72°) obtained from 8 gabbro samples by
Blundell (1962).

Argentine Islands Archipelago. The samples were taken
on the three largest Barchans Islands (granodiorites), on the
two largest islands of the Anagram Islands Archipelago (gab-
bros) and on the three islands (Leopard, Black, Winter) in the
southern part of the archipelago.

Palaeomagnetic data from the Barchans Islands, except for
a viscous component, revealed the two-component NRM with
the shape of demagnetisation curves very similar to those from
Petermann Island. The normal polarity ITC with blocking tem-
peratures of between 200-400-500°C has D = 334.7° and | =
—81.4°. The HTC is reversed with D = 151.1°, | = 81.8°. This
direction is close to values found by Blundell (1962) from 12
quartz-diorite samples from the same area (D = 144°, | = 82°).

The gabbros from the Anagram Islands (Nob Island and an
unnamed middle island) have a single stable component of
NRM (Fig. 3F) of R-polarity with mean direction D = 176.3°
and I =78.0°, which is close to the HTC determined in the Bar-
chans granodiorites. Some samples from Nob Island are char-
acterized by high values of NRM (about 10 Am™) which are
associated with a high content of magnetite (up to 30%) in these
rocks (Bakhmutov et al., 2009).

The islands on the south of archipelago are composed
mainly of porphyritic andesites. We combine the data from
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Fig. 4A - stereographic projections of line-fit palaecomagnetic directions of specimens of HTC-components

The numbers of sites are corresponds to N in Table 2; open (close) symbols denote upward (downward) pointing inclinations;

Leopard, Black and Winter Islands to one site because there are
not enough samples for statistics from each island and we have
no direct age determination from these rocks. Taking into ac-
count the above-mentioned ages of the Argentine Islands the
porphyritic andesites may be referred to the Paleocene. The
palaecomagnetic results indicate the ITC N-polarity and HTC
R-polarity components with directions of D = 8.9°, | = —66.1°
and D = 186.5°, | = 79.4° respectively (Fig. 3G).

Roca and Cruls Islands. A few km to the NW of the Ar-
gentine Islands Archipelago, two groups of islands named
Roca and Cruls were selected for palacomagnetic sampling.

The rocks are represented by gabbros and granodiorites with
comagmatic dykes. There are no direct age determinations
here, but the age considering the geological background of the
region should be Paleocene.

The ITC N-polarity and HTC R-polarity components have
been isolated in granodiorite samples from the Roca Islands and
gabbro and diabase (dyke) samples from Cruls Islands (Table 2).
Only a few samples from the granodiorite of the Cruls Islands are
characterized by stable remanence (Fig. 3H). The samples from a
diabase dyke and a large number of granodiorite samples from
Cruls Islands are characterized by scattered palacomagnetic di-
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from the igneous rocks studied from the Antarctic Peninsula coast; B — HTC- and ITC-components from neighbouring islands

dashed circles are the radius of the 95% confidence cone of mean directions

rections during stepwise demagnetisation that do not allow in-
clusion of this data into the statistics.

Wiencke Island (Port Lockroy). The sampling was per-
formed along the sea coast of the promontory opposite the old
British base Port Lockroy. All samples show only single R-polar-
ity components with a mean direction of D =219.5° | = 84.3°.

DISCUSSION

Site coordinates and site-mean directions, with the associ-
ated statistical parameters for all rocks investigated are shown
in Figure 4A and B and are listed in Table 2.

The results of thermal demagnetisation of gabbroid samples
showed pronounced decay of the remanence between about
540°C and 590°C and a single ChRM component of normal
(Fig. 3B) or reversed (Fig. 3D, F) polarity. Most of the gabbroid
sites display behaviour of demagnetisation curves in a similar
fashion, like those of Figure 3D and F. Some samples have
small or no overprint magnetisations that may have been intro-
duced by recent growth of a viscous remanence (removed by
150-200°C heating; Fig. 3C). Other samples shown nearly
univectorial decay but two phases on the demagnetisation
curves, one set unblocking around 350-500°C and an other un-
blocking in the interval 540-590°C (Fig. 3H).
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The granodiorites usually have relatively low values of
magnetic susceptibility and NRM intensity and are character-
ized by more scattered directions in comparison to the gabbros
(compare ogs in Table 2). The ChRM are characterized by both
normal and reversed polarities. Demagnetisation curves and
orthogonal plots show mainly a single component of
remanence (HTC), but some samples reveal the presence of an
ITC with the same directions as the HTC (Fig. 3A). From some
samples the HTC could not be isolated (Fig. 3E); in some sam-
ples we could not distinguish any directions of remanence be-
cause of a wide scatter between neighbouring steps of demag-
netisation. The granodiorites site means and statistic parame-
ters (Table 2 and Fig. 4) show directions similar to those for the
gabbros, but with a larger scatter of data within the site.

Summarizing this short review of magnetic mineralogy we
underline that the dominant mineral in the rocks studied is the
magnetite and the main carrier of the NRM is the small
SD-PSD fraction with an unblocking temperature of
540-590°C. There is no evidence for remagnetisation of these
rocks. The magnetisation is mainly primary. The same
palacomagnetic directions have been isolated from different
types of rocks (gabbros, diorites, granodiorites, porphyritic
andesites and diabases).

Most of the our palaesomagnetic results correspond to two
main age groups: one yielding ages 84-117 Ma and the other of
about 60 £10 Ma (Table 1). The rocks sampled along the AP
coast (Fig. 5A) belong to the Cretaceous Normal Superchron
(CNS). Here all the samples are characterized by a single com-
ponent of magnetisation clearly observed after removal of a
small soft component which is likely of viscous origin. The

A

270°

mean palaeodirections (Table 2 and Fig. 4A) lie close to the
data reported previously (Blundell, 1962; Grunow, 1993).
Thus, it is likely that the primary NRM of these rocks corre-
sponds to the same time interval between 117-84 Ma.

For the sites collected on the islands, radiometric dating
provided ages of 50—-73 Ma (an exception is Petermann Island),
which are outside of the CNS. Their ChRM vectors are of both
N-polarity (Berthelot Islands, 73 Ma) and R-polarity (other is-
lands) with mean direction of D =176.4°; 1 =80.1° (Fig. 5B).

Combining the ages and polarities we can conclude that
they agree with the geomagnetic polarity time scale (GPTS)
(Gradstein et al., 2004) with the exception of the Petermann Is-
land results. Despite two radiometric ages (93 Ma by Rb-Sr and
96 Ma by U-Pb), the ChRM of the gabbro samples are charac-
terized by a single component HTC of R-polarity (example on
Fig. 3D) while some samples also have an ITC N-polarity com-
ponent (example on Fig. 3E). The directions of these compo-
nents are coincident with the directions of HTC and ITC com-
ponents from other sites. This fact may be explained via differ-
ent hypotheses. We are not excluding: (a) the self-reversal phe-
nomenon of the NRM in these samples; (b) a short event of re-
versed polarity inside the CNS (cf. Gradstein et al., 2004); (c)
complete re-magnetisation of the NRM at some time younger
than the CNS (due to a later granodiorite intrusion); (d) the
U/Pb zircon crystallization ages obtained for magmatic rocks in
the area studied that precedes the ChRM by millions of years.

We do not have any data which confirm scenario (a). With
scenario (b) we suggest that the NRM is indeed the primary
TRM but that the rocks were generated during a short period of
reverse polarity which is missed in the contemporary geomag-

Fig. 5. Site mean directions with o, obtained from gabbros (circles), granitoids (rhombs) and basalts (squares)

A —directions of high temperature components of NRM for sites of Late Cretaceous age; B — the same for the Paleocene sites; C —directions of the low tem-
perature ITC-component; the numbers near the symbols indicate the site identification number as shown in Table 2; granitoids numbers are given in italic,
oL fOr gabbros (granitoids) are given by continuous (dashed) circles; open (solid) symbols correspond to projection onto the upper (lower) hemisphere
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netic polarity time scales. For this reason we will sustain this data
in our future analysis though underline once more that the results
may be subject to doubt. Scenario (c) seems unlikely because
there is no evidence of alteration in gabbros. As regards scenario
(d), the recent results from the Petermann Island granitoids
(Guenthner et al., 2010) indicate than the low-temperature
thermochronology data is at least 50 million years younger then
the 93-96 Ma ages reported above. The zircon (U-Th)/He (zir-
con He) with a closure temperature of about 170-200°C and zir-
con fission track (zircon FT) data with a closure temperature of
about 220-260°C show ages of 42.8 +0.9 and a 35.6 4.2 Mare-
spectively and long-term cooling phase with moderate rates
(~3°C/Ma) from 40 to 10 Ma (Guenthner et al., 2010). Never-
theless, we retain the results in the Table 3 considering that the
age of these rocks is younger than the CNS.

The mean palaecomagnetic direction from sites along the
Antarctic Peninsula coastline (N = 12, D = 22.9°, | = -75.0°,
Table 3, Fig. 5A) have a slightly different declination in com-
parison with those reported by Grunow (1993) for the mean di-
rection of 6 sites (Cape Tuxen and Deliverance Point, D =4.7°,
| =-75.2°) and by Poblete et al. (2011), obtained for igneous
rocks of the same ages from the Gerlache Strait area (D = 3.3°,
1 =-74.9°).

The mean palaeomagnetic pole calculated for these sites
(79.3°S, 197.9°E) has been compared with previous data from
this area (Grunow, 1993; Poblete et al., 2011) and with a syn-
thetic apparent polar wander path (APWP) for East Antarctica
(Fig. 6A; Besse and Courtillot, 2002; Torsvik et al., 2008).
These two updated curves were derived from a global compila-
tion of the palacomagnetic poles from different plates with dif-
ferent sea-floor spreading histories. There are slight differences
between both APWPs for the last 140 Ma, in particular from 90
to 70 Ma — counterclockwise loop (Besse and Courtillot, 2002)
contrasting with direct drift (Torsvik et al., 2008). Unfortu-
nately, there is no palaeomagnetic data available directly for
East Antarctica for the Late Cretaceous-Paleocene and the
shape of this part of curve is not clear.

Our new pole for 117-84 Ma is close to the reference for
the APWP 110 Ma time interval (Besse and Courtillot, 2002;
Torsvik et al., 2008; Fig. 6A), but departs slightly from the
APWP of 112, 100 and 90 Ma reported for the Antarctic Penin-
sula by Poblete et al. (2011; Fig. 6B).

Grunow (1993) save palaesomagnetic results from intrusive
rocks at Cape Tuxen, Moot Point and Rasmussen Island which
were dated respectively at 85, 107 and 117 Ma. Our high-preci-
sion palaeomagnetic data are from the same points. We com-
bined the results from these three points (mean directions from
table 2 in Grunow, 1993) with our new data from the same
points to provide mean poles for 117-107 Ma (assigned age
112 Maon the Fig. 6B) and 85 Ma (Fig. 6B and Table 3). These
well-dated two palaeomagnetic poles (81.5°S, 183.2°E and
85.6°S, 207.4°E respectively) are close to each other (overlap-
ping at ois confidence levels). If we compare these poles with
the APWP for East Antarctica given by Torsvik et al. (2008),
exactly the same pole position of the reference APWP between
110-100 Ma (lag in age between our data and reference APWP
is about 7 Ma) and of 100 Ma (lag is about 15 Ma) can be rec-
ognized. This lag can be attributed to the difference between
the closure temperature of the U-Pb system in zircon (about
900°C) and the blocking temperatures range of the HTC com-
ponent in the interval 540-590°C.

The mean palaeomagnetic directions of the HTC- and
ITC-components from the islands (Fig. 5B, C) and mean posi-
tions of palaeopoles are given in Table 3. Taking into account a
wide spread of geochronological ages of Paleocene sites from
the islands we assigned a mean age of 60 Ma for the ChRM
HTC-component. This palacomagnetic pole (Fig. 6B) fits well
to the APWP given by Torsvik et al. (2008) in the time interval
50-30 Ma, but departs slightly from the Paleocene poles re-
ported by Nawrocki et al. (2010) and from the combined
palacomagnetic pole for 60 Ma reported by Poblete et al.
(2011) for the South Shetland Islands. This departure has a
common direction and magnitude of about 12-16°.

Most of the Cenozoic palacomagnetic poles from West
Antarctica were isolated from the islands surrounding the AP.

Table 3
Mean palaeodirections and palaeopoles
Time interval Location D[l | 1] K | sl | N Pole | ~Pole ledp | poled
[Ma] % Lat°S | Long.°E | PO'€@P | poledm
Results with an attribute to Cretaceous age (this paper)
84-117 A?}%ﬁtgczpe,\lnli[‘fg;a 229 | -75.0 80 4.9 12 793 | 197.9 8.1 8.9
Results with an attribute to Cretaceous age, this paper, combined with data from Grunow (1993).
107-117 (Table 2, N4-7 and
(112) Grunow, 1993) 16.3 -74.4 89 5.5 9 81.5 183.2 9.0 10.0
85 T o, Toaa) 105 | -768 | 665 3.0 5 856 | 2074 | 55 5.7
Results with an attribute to Paleocene age (this paper)
Islands (Table 2, N11-21,
50-75 HTC-component) 176.4 80.1 351 2.6 10 83.4 307.6 4.7 5.0
50-75 'S'a”;’Tsé_TC%brfpgheNn%Z‘l' 3574 | —74.9 9 6.2 7 8.2 | 2633 | 103 113

Overall mean directions of the gabbros and granodioritse collections and palaeopoles with the semi-major and semi-minor axes of the oval of 95% confi-

dence (dm, dp); other explanations as in Table 2
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Fig. 6A — apparent polar wandering paths for East Antarctica from Torsvik et al. (2008; black dots) and Besse and Courtillot (2002; white
squares), and our palaeopoles for 117-84 Ma and 75-50 Ma (gray squares with o, 0vals); B — virtual geomagnetic poles obtained in this
study for 112, 85 Ma (gray rhombs) and 60 Ma (gray squares)

Black cross (with ages) — palaeopoles obtained at 112, 110 and 90 Ma for the Antarctic Peninsula and 60 Ma for South Shetland Islands by Pobleto et al.
(2011); open circles — palaeopoles obtained for Point Thomas Formation and Znosko Glacier Formation for South Shetland Island (about 50 Ma) by
Nawrocki et al. (2010); all data are given with o, ovals; the reference poles at 110, 100, 90, 60 and 50 Ma (the same as on the Fig. 6A) are shown as black

circles

The South Shetland Islands palaesomagnetic data provided the
best quality Paleocene poles in the AP published earlier
(Dalziel et al., 1973; Watts et al., 1984; Grunow, 1993;
Nawrocki et al., 2010; Poblete et al., 2011). This data shows a
similar counterclockwise rotation with respect to the reference
APWP to that suggested by Besse and Courtillot (2002) and
Torsvik et al. (2008). In accordance to Nawrocki et al. (2010),
the observed departure of palaecomagnetic poles reflects dis-
crete anticlockwise tectonic rotations of particular tectonic
blocks of King George Island that took place after the early
Eocene (ca. 50 Ma).

Both of the Late Cretaceous and Paleocene groups of our
palaeomagnetic poles confirm that the AP has been at nearly at
the same high palaeolatitude during the last 100 Ma as were re-
ported earlier (Grunow, 1993; Nawrocki et al., 2010; Poblete et
al., 2011). For the Paleocene poles the difference in declination
between the northern block (King George and neighbour is-
lands) and our sites is apparent. Our Paleocene palaeopol lati-
tude is about 4-8° upper that the coeval latitudes calculated
from the South Shetland Islands (Fig. 6B). Therefore we can-
not exclude the palaesomagnetically detectable rotation of the
South Shetland Islands and in particular of King George Island
as interpreted by Nawrocki et al. (2010).

The palaecomagnetic pole calculated for the ITC-compo-
nent for islands (86.2°S, 263.3°E; Table 3) is close to the
APWP of Torsvik et al. (2008) for 10 Ma to the present day and
could be interpreted as a recent viscous component.

The observed inclination at 112, 85 and 60 Ma are within 2°
of the expected inclination determined from the synthetic
APWP of Torsvik et al. (2008), Besse and Courtillot (2002)

and from our data confirm the lack of latitudinal displacement
of the AP with respect to East Antarctica.

CONCLUSIONS

1. New palaeomagnetic data from the Late Creta-
ceous-Paleocene plutonic rocks of the AP batholith have been
obtained. The magnetisation of these rocks is mainly primary.
The same palaeomagnetic directions have been isolated from
volcanic and intrusive rocks which have different chemical
compositions (gabbros, diorites and quartz-diorites, tonalites,
granites, granodiorites, porphyritic andesites, basalts). Our data
agree with  previous palaeomagnetic ~ determinations
estabilished in this area.

2. The rocks along the coastline of the western part of the
AP coast can be correlated with the Cretaceous Normal
Superchron while all the rocks from the islands with reversed
polarity reflect the Paleocene geomagnetic field.

3. Well-dated palaeomagnetic poles for the time interval
117-84 Ma (subdivided into 112 Ma and 84 Ma) fit well to the
synthetic APWP for East Antarctica (Torsvik et al., 2008) be-
ing located between 110-100 Ma and close to the APWP of
112, 100 and 90 Ma reported for the Antarctic Peninsula by
Poblete et al. (2011). This confirms that the AP did not undergo
latitudinal displacement for the last 100 Ma.

4. A common characteristic direction was obtained from
Paleocene igneous rocks, which suggests a common origin of
their magnetisation. The palaecomagnetic pole obtained for
60 Ma fits well to the APWP of Torsvik et al. (2008), but
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slightly departs from the group of palacomagnetic poles of the
AP, which have been obtained mainly from the South Shetland
Block. This implies that the South Shetland Islands had theire
own tectonic evolution and probably anticlockwise rotation
caused by local tectonics during the Paleocene.

5. The interpretation of age and the magnetic polarity of
rocks from Petermann Island is still open. The simplest expla-
nation — an episode of reverse polarity in CNS — is not suffi-
cient. This phenomenon requires additional palaeomagnetic
and age determinations.
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