








Introductory Notes to the Map Case

Photo 4 - Medium-grade quartzitic schists of the Wilson Terrane in the Mount Levick area. In the
metamorphic rocks of this area the prograde transition from andalusite to sillimanite has been
documented. Kyanite finding in late quartz-rich veins and pods has allowed to reconstruct a counter-
clockwise PT path metamorphic evolution for this inner portion of the WT.

From West to East, the basement consists of three tectonically superposed main
terranes: the Wilson Terrane (WT), the Bowers Terrane (BT), and the Robertson
Bay Terrane (RBT).

The Wilson Terrane (WT)
occurs in the western part of the
mapped area; protoliths mainly
consist of siliciclastic sediments
with subordinate carbonate levels
and rare volcanics. It includes
low- to high-grade metamorphic
rocks, with granulite relics. All
these rocks are intruded by large
bodies of Late Cambrian-Early
Ordovician granitoids ranging in
composition from tonalite (and
minor gabbro) to granite (Granite
Harbour Igneous Complex).

Photo 5 - High grade gneisses
and migmatites permeated by
felsic veinlets and intruded by
a granitic dyke in the lower
Campbell Glacier area where
granulite facies rocks were
discovered. Box: A detail of
the leucosome-melanosome
relationships in migmatitic gneiss
of the Wilson Terrane.
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Photo 6 - Pillow lavas in the metavolcanic rocks of the Millen Schist Unit, Millen Range, Bowers Terrane.
These metavolcanic rocks, known as Glasgow Formation, consist of original tholeiitic and calc-alkaline
basalts to rhyolites, erupted along a magmatic arc probably related to eastward subduction.

The Bowers Terrane (BT) crops out in the central part of NVL and consists of
metasedimentary and metavolcanic rocks; three low-grade metamorphic sequences,
showing primary sedimentary contacts and a regressive trend from marine to
fluvial - deltaic continental environment, are distinguished; the age spans the
period from Middle Cambrian or older to Late Cambrian.

A complex litho-tectonic unit marks the contact between the WT and the
underlying BT. In the Mariner Glacier area it is represented by the Dessent Ridge

Photo 7 - Thick limestones from Reilly Ridge, Bowers Terrane, central part of northern Victoria Land,
yielded mid-Cambrian trilobites.
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Photo 8 - Limestone olistholith (top) interbedded with Robertson Bay turbidites (bottom), Handler
Ridge, Trafalgar Glacier. The limestones yielded early Ordovician (Tremadoc) fossils, among them
conodonts.

Unit (DRU), characterized by medium pressure amphibolite-facies rocks, whereas
in the internal part (i.e. Lanterman Range) it consists of a “tectonic mélange” of
various lithologies, including UHP metamorphic rocks. At present it is referred in
the geologic literature as the “Mariner-Lanterman suture zone”.

Photo 9 - Mount Aorangi-Crosscut Peak thrust that splits the Millen Schist Unit into an upper element
with Bowers Terrane affinity and an underlying element with Robertson Bay Terrane affinity, Millen
Range. The tectonic unconformities, the imbricate structures and the anticline fold ramp in the footwall,
indicate a sense of transport toward east-northeast (left side of the picture). All the structures were
subsequently weakly folded.
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The Robertson Bay Terrane (RBT) crops out in the north-eastern corner of the
area and consists of a very thick monotonous, low-grade metamorphic sequence
of quartzose turbiditic greywacke, alternating with silty mudstone. The age of the
terrane, formerly considered Precambrian, was attributed to Cambrian to Lower
Ordovician (Tremadocian) due to fossil findings by Wright et al. (1984).

A narrow, weakly metamorphic but strongly deformed belt, the Millen Schist
Unit (MSU), intervenes at the boundary between BT and RBT.

All the regional contacts - inter- and intra-terranes - and intervening minor units
dip generally SW with tectonic transport of the structures towards North-East. No
true nappe structure inside the terranes has been observed.

The studies conducted in parallel with the geological mapping of northern
Victoria Land allow to recognize in the Palaeozoic Ross Orogen of Antarctica a
Cordilleran-type orogen with many similarities with the Cenozoic Andes. In this
view, the Wilson Terrane constitutes the inboard granitic arc, hosted in the low
pressure metamorphic belt, whereas the Bowers and Robertson Bay terranes
represent two outboard terranes with mainly oceanic characters, accreted to the
continental margin.

After the Ross Orogeny, the area was uplifted and eroded in the Late Palaeozoic.
The Devonian-Carboniferous Admiralty intrusive and Gallipoli volcanic rocks were
emplaced in the three terranes and contacts in between supplying an upper time
constraint for the docking of the WT, BT and RBT.

After this magmatic event, the area was further uplifted and eroded. On the
resulting peneplained surface (Kukri Peneplain), the deposition of Carboniferous -
Permian glacial deposits of Gondwanian pertinence occurred (Neall Massif Tillite).
Both the crystalline basement and the tillites were unconformably covered by the
Permo-Triassic Takrouna sandstone and Triassic — Lower Jurassic Section Peak
sandstone (Beacon Supergroup). These in turn were covered by volcanoclastic
deposits, followed by large flows of the Jurassic Kirkpatrick Basalt and interlayered
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Photo 10 - Transverse section of Triassic tree trunk (approx. diameter 30-40 cm) embedded in Beacon
sandstone, Skinner Ridge.
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Photo 11 - Ferrar Dolerite sills and dykes intruded in the white Beacon sandstone, Trio Nunataks,
Prince Albert Mountains; in the background the Ricker Hills. The fragmentation of Gondwana, and in
particular the opening of the Atlantic and Indian oceans begins with the emplacement of very large
flood basalts, such as Parana in South America, Karoo in southern Africa and Kirkpatrick Basalts all
along the Antarctic margin.

lacustrine sediments. The coeval
Jurassic Ferrar Dolerite formed
sills chiefly along the basal Beacon
horizon. Allthese rocks were affected
by mainly extensional, post-Jurassic
tectonics related to Gondwana break-
up and to the development of the
more recent Ross Sea Rift System.

The youngest magmatic event in
the area, linked to the opening of
the Ross Sea, was the emplacement
of the Cenozoic McMurdo igneous
rocks, which consist of the older
Meander intrusive suite (25-38 Ma)
and of the younger Melbourne alkali-
volcanic suite (< 25 Ma).

Pliocene moraines (Syrius
Formation), Holocene drift,
marine sand and remnants of
emerged beaches are the youngest
sedimentary deposits.

Photo 12 - Ice-pinnacle formed by hot steam
escaping from the bottom of Mount Melbourne
crater.
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HIGHLIGHTS

The map production in NVL benefitted by the advancement of knowledge
through the intense geological studies conducted by German and Italian scientists
in the previous ten years. However, in this case, the geological mapping of an area
of about 300 000 square kilometers (equivalent to the entire surface of Italy),
constitutes in itself, even at the 1:250 000 scale, a great advancement of knowledge
and offers a synthetic view and geological constraint for the proposal of structural
and evolutionary geodynamic models of a key area of the TAM.

Among the “highlights” of this mapping programme we would like to recall:
¢ therecognition of Ross-age subduction processes at the Antarctic palaeo-Pacific

margin (Kleinschmidt & Tessensohn, 1987);
¢ theregional NE-prolongation of the major tectonic structure at the juxtaposition

between Wilson and Bowers terranes, initially recognized in the Mariner Glacier

area and then followed and mapped as far as the Lanterman Range interpreted

as a suture (Tessensohn & Ricci, 2003);
¢ the discovery of UHP metamorphic evidence in eclogites and associated felsic

rocks on this structure in the Lanterman Range (Palmeri et al., 2011 and

references therein);

e the discovery of granulite relics on the western side of Campbell Glacier,
interpreted as evidence of a pre-Ross high-grade crystalline basement
(Neoproterozoic?) (Lombardo et al., 1989);

o the discovery and dating of rift-related Cenozoic intrusive rocks along the Ross
Sea coast (Carmignani et al., 1989) and peralkaline volcanic rocks on the Malta
Plateau (Schmidt-Thomé et al., 1990);

o the recognition of several large-scale open folds and up-thrusts, affecting the
pre-Jurassic sequences (Roland & Tessensohn, 1987).

Furthermore, itis noteworthy that, as a result of the regional mapping, the entire
network of faults has been redrawn in the cover sequences (Salvini et al., 1997).

CONCLUSIONS

The data and observations acquired during the mapping activities have allowed
to reconstruct a better defined picture of the geological events that occurred
during the Palaeozoic Ross Orogeny and of the distribution and meaning of the
sedimentary and volcanic cycles in the time frame from Carboniferous to Jurassic
times. In a more general sense, this extended mapping project contributed to a
better understanding of the evolution of the Pacific margin of Antarctica, which
has been active from the early Palaeozoic to present with shifting positions of the
active zone along the margin, the initial process of its fragmentation and the origin
of the Transantarctic Mountains.
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