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Abstract

The Malvinas Basin, emplaced in southern South America, is an asymmetrical extensional basin formed by NNW-striking,
westerly-dipping normal faults, formed during the Mesozoic breakup of SW Gondwana. Two new U-Pb zircon ages, for the
prerift and synrift units respectively, are presented in this contribution. A volcanic breccia within the prerift section, in the Rio
Chico High area, yielded a Late Triassic crystallization age (215 Ma, U-Pb in zircon), which is the first Triassic age in the basin
and was correlated with the EI Tranquilo Basin in the Deseado Massif. The synrift Serie Tobifera unit had been correlated to the
Middle Jurassic Chon Aike Magmatic Province. The U-Pb zircon age for Serie Tobifera in the Malvinas Basin, here presented
for the first time, confirms this interpretation. A tuff level near the top of the synrift unit yielded a crystallization age of
169.6+2.1 Ma (U-Pb in zircon).

In a more regional perspective, the synextensional emplacement of the retroarc Chon Aike Magmatic Province is associated with
trench-ward migration of the coetaneous volcanic arc. A vertical tear in the Paleo-Pacific subducting slab, between South
America and the Antarctic Peninsula, is proposed to explain the rotational extension observed in the Chon Aike Magmatic
Province structural fabric at continental plate-scale. This slab tear would have initiated in the latest Triassic and continued active
during the Early-Mid Jurassic, the time of opening of the Malvinas, Austral/Magallanes, Cafiadon Asfalto, and other basins in
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the Patagonian retroarc. This tear would have allowed differential slab roll-back of the subducting plate below Patagonia
inducing the rotational extension observed in the Chon Aike Magmatic Province and related volcanism. As observed in other
examples of slab tears (notably the Aegean Sea) a surface response of the tear is usually a strike-slip deformation zone. In the
case of the Patagonian slab tear, this deformation zone would have permitted the lateral displacement of Eastern Antarctica with
respect to southern Africa during the Early-Mid Jurassic opening of the Mozambique channel. The thermal anomaly produced
by an asthenospheric window opened by the slab tear would have triggered plate separation and the opening of an oceanic basin
between Eastern and Western Gondwana in the Late Jurassic: the Weddell Sea.
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Jurassic Rifting in SW Gondwana
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Malvinas basin Regional Framework

v' Triangular-shaped basin, located between the Malvinas

Islands (E) and the Rio Chico High (W).

v' Jurassic retroarc extension (NNW-oriented faults), profuse

v Development of a passive margin open to the south (Weddell

volcanism associated with Chon Aike MP,

Sea) during the Cretaceous,

v' Compression from the south produced a Cenozoic fold-and-
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thrust belt and foreland basin setting (E-W oriented faults).

68°W 67°W 66°W 65°W 64°W 63°W 62°W 61°W
Elevation depth [m]
--1000.00
-2000.00
-3000.00
-4000.00 .
-5000.00 Mal\_/mas
-6000.00 High

-7000.00
-8000.00

N

Gran Maivihal

(West Falkland

Rio Chico
High

. -10000.00
-11000.00

=

Scotia Plate
0 50 100 km

S:lS

S:€5

61w

S:2S

S:¥S

75°W 72°W 69°W 66°W 63°W 60°W
% - Keys
Y
x; NFPM l \ Normal fault
@ « Basin and depocenter
| Early Cretaceous igneous dyke

53°S 51°S 49°S 47°S 45°S 43°S 41°S

55°S

57°W

+. Late Jurassic-Neogene
" Patagonian Batholith (PB)

Late Jurassic ophiolites
Late Jurassic EI Quemado
complex and equivalents

‘, Early to Late Jurassic Bahia
Laura Volcanic Complex

¥ Early Jurassic Marifil Fm

Early-Mid Jurassic
Lonco Trapial Fm

— Early Jurassic ignous dyke

Early Jurassic Patagonian
Subcordilleran Batholith (PSB)
Triassic Batholith of

Central Patagonia (BCP)

. Triassic El Tranquilo Gp
¢ Permian La Golondrina Gp

\\ Malvina:

Malvinas
High .,
s y

RCH Basin
-------- XN N -
S
D AR R ’ﬁ\ EMB
' \\\ : \:%\:Q\(]\‘\\
o S5 N
Pacific N
Ocean BB
e K1 B gy, Scotia Sea
78°W 75°W 72°W 69°W 66°W 63°W 60°W 57°W

S.€9 SolS S.67 Sol¥ S.S¥ S.E¥ Sol¥

S.S5



Malvinas basin: Database
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Malvinas basin: Seismic characterization

Orca x-1

~ 4§\ Malvinas .

- _alvit:l s

P




Malvinas basin: Seismic characterization
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Malvinas Basin: Triassic rifting stage
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Malvinas Basin Rifting History

1'\38 W Rocas Verdes basin Austral / Magallanes basin Malvinas basin

Cretaceous

Rio Chico

145 — -
Springhill Fm. High NS-oriented
dykes
S S. Tobifera M-03 S. Tobifera
g @ WNW-oriented
= dykes \
V\
201 1
Malvinas
Islands

Triassic

v" Diachronous rift initiation from east to west.
v' Triassic rifting in the Malvinas basin and Rio Chico high area (Erizo well)
v’ Early-Middle Jurassic rifting in the Malvinas and Austral basin (synextensional Chon Aike MP emplacement).

v’ Late Jurassic bimodal rifting and oceanic spreading to the west (El Quemado and equivalents, Rocas Verdes marginal basin)



Malvinas Basin Evolution

e. Early Cretaceous

- Progressive flooding of the Rio Chico High from the west (Austral basin) and south.
- Closure of the Rocas Verdes Marginal basin at 120 Ma
- Intrusion of N-S direceted dykes in the Ml during opening of the South Atlantic Ocean.
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Early-Middle Jurassic = j Geodynamic Model
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Early-Middle Jurassic:

v Synextensional emplacement of the retroarc Chon Aike MP.
v Clockwise rotation, trenchward migration of the volcanic arc

v' Strike-slip fracture zone between Antarctic territories and South America to
accommodate the opening of the Mozambique basins
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Late Jurassic:

v Opening of the back-arc Rocas Verdes basin in the Late Jurassic
v Opening of the Weddell Sea between Antarctica and South America

v" Oblique rifting in the Rawson/Valdés-Outeniqua segment



Uso Personal

Conclusions YPF

1. Therifting evolution of the Malvinas basin was characterized from seismic data and
geochronology or well cores.

2. Rifting started at least in the Late Triassic, as indicated by the volcanic breccia of the
synrift unit dated 215 Ma (U-Pb in zircon). This unit should be differentiated from the
Jurassic S. Tobifera.

3. Atuff sample recovered from the top of Serie Tobifera confirmed a Middle Jurassic
crystallization age of 169.6+2 Ma (U-Pb in zircon), coincident with the Chon Aike
Magmatic Province flare-up.

4. A slab tear model :

v' Explains the rotational extension associated with the Chon Aike Magmatic
Province emplacement,

<\

Provides a border condition for the differential slab rollback in Patagonia,

<\

Explains the lateral displacement between Eastern and Western Gondwana,
v" And is an alternative explanation for the origin of the Weddell Sea.
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