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Introduction
The Precambrian basement of southern
Madagascar was reworked at high-grade
metamorphic conditions during the East
African Orogen (EAO of Stern, 1994)
that formed during assembly of Gond-
wana in late Neoproterozoic/early Pa-
leozoic times. At the end of the EAO,
Madagascar is generally thought to be
sandwiched between southern India and
eastern Africa. Constraints on its pa-
leoposition are often inferred from sim-
ilarities in structural features on now
dispersed continental fragments, in par-
ticular high-strain zones. Major zones
with (sub)vertical foliation planes can
be traced over hundreds of kilometres
in southern Madagascar (Fig. 1) and
have been interpreted as major verti-
cal ductile shear zones (e.g. Windley et
al. 1994; Martelat, 1998). The NW–SE
trending Ranotsara Zone (dashed rect-
angle in Fig. 1) is regarded as an intra-
crustal mega strike-slip shear zone with
a sinistral sense of shear that formed at
the end of the Proterozoic (e.g. Nicol-
let, 1990; de Wit et al., 2001). A
large number of studies have used the
Ranotsara Zone to propose Gondwana
reconstructions. The Ranotsara Zone
has been correlated with various duc-
tile shear zones in southern India, e.g.
with the Bhavani Shear Zone or the Mo-
yar Shear Zone (Katz & Premoli, 1979),
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Figure 1: Foliation traces in the Precam-
brian basement of southern Madagascar.
The dashed rectangle outlines the Ranot-
sara Zone that previously has been inter-
preted as a mega strike-slip shear zone and
has been used in Gondwana correlations.

the Palghat-Cauvery Shear Zone (de
Wit et al., 1995), the Karur-Kamban-
Painavum-Trichur Shear Zone (de Wit
et al., 2001; Ghosh et al. 2004) or with
the Achankovil Shear Zone (Windley et
al., 1994; Martelat, 1998).
Within Madagascar, the Ranotsara
Zone has been correlated along strike
with the more N–S trending Bongolava
Zone in central-western Madagascar
(Hottin 1976), and the Bongolava-
Ranotsara Zone has been further traced
into the Surma Shear Zone (Windley et
al. 1994) and its along-strike contin-
uation, the Aswa Shear Zone in east-
ern Africa (Müller 2000). Chetty (2003)
suggested that the Ranotsara Zone is
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Figure 2: Major tectonic units in Madagascar and southern India. The dashed lines,
numbered A and B, indicate possible correlations between ductile shear zones in Mada-
gascar and India. Tectonic units in northern Madagascar are after Collins et al. (2000).
The southwestern Madagascar block probably consists of different tectonic units com-
prising rocks that are predominantly of Proterozoic age. Shear zones in southern India
compiled after Meissner (2001) and Ghosh et al. (2004).

not only a mega shear zone, but also
a terrane boundary separating a region
with Archean crust to the north from
a region with Neoproterozoic crust to
the south. Our remote sensing and field
studies of southern Madagascar indicate
that the Ranotsara Zone is neither a
major terrane boundary nor an intra-
crustal mega strike-slip shear zone and

therefore can not be used as a ‘pierc-
ing point’ in Gondwana reconstructions.
In the immediate vicinity of the Ra-
notsara Zone, the basic regional pat-
tern consists of a high-grade gneissic
foliation produced during one or more
deformation stages (grouped in D1),
which is refolded during a D2 phase of
upright folding with subvertical axial
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planes. The steeply dipping composite
foliation traces generally strike N–S, ex-
cept in the Ranotsara Zone where they
are ‘sinistrally’ deflected into a NW–
SE orientation. Subhorizontal NW–
SE trending lineations in the Ranotsara
Zone have been previously interpreted
as stretching lineations and used as evi-
dence for the presence of a major strike-
slip shear zone. However, detailed field
studies indicate that subhorizontal lin-
eations in the Ranotsara Zone are in fact
intersection lineations and hence do not
represent evidence for a tectonic trans-
port direction. In addition, there is no
evidence for a gradient in shear defor-
mation gradient across the Ranotsara
Zone nor is there a newly developed fo-
liation parallel to it. Lithologies can
be traced across the Ranotsara Zone
and are — as the composite foliation
traces — slightly deflected. In addition,
the Precambrian basement rocks in and
around the Ranotsara Zone are affected
by brittle faulting that is often parallel
to the gneissic foliation. Apatite fission
track data also indicate that brittle re-
activation occurred along the Ranotsara
Zone (Seward et al. 2004).

In satellite images it is often difficult
to distinguish brittle from ductile linea-
ments, and especially along the Ranot-
sara Zone previous workers may have in-
terpreted brittle lineaments as evidence
for an along-strike continuation of the
ductile Ranotsara Zone towards the SE.
Although the Ranotsara Zone can not
be used for correlating Madagascar with
other continental fragments of Gond-
wana, a major ductile shear zone further
N appears to be useful for Gondwana
correlations. This shear zone brings
metasedimentary rocks of the Ikala-
mavony Group and Itremo Group (both
part of what we refer to as the south-

western Madagascar Block) in contact
with the Antananarivo Block (Fig. 2)
and was subsequently affected by the D2

phase of upright folding (Fig. 1). Pre-
liminary mapping and interpretation of
existing geological maps indicate that
this tectonic contact remains N of the
Ranotsara Zone and can not be traced
across it. This suggests that both the
Antananarivo Block and the Antongil
Block further east (the latter has affini-
ties with the Archean Dharwar craton
in India) are restricted to the area N of
the Ranotsara Zone and may have acted
as an indentor during (transpressional?)
Gondwana assembly producing a syn-
tactical bend (flexure) across the Ranot-
sara Zone. On the basis of this tectonic
interpretation we propose that the con-
tact between the Antananarivo Block
and the southwestern Madagascar Block
can possibly be traced into the Karur-
Kamban-Painavum-Trichur Shear Zone
in southern India (Fig. 2).

References

Chetty TRK, Vijay P, Narayana BL & Girid-
har GV (2003) Structure of the Nagavali
Shear Zone, Eastern Ghats Mobile Belt, In-
dia: Correlation in the East Gondwana Re-
construction. Gondwana Research 6, 215–
229

Collins AS, Razakamanana T & Windley BF
(2000) Neoproterozoic crustal-scale exten-
sional detachment in central Madagascar:
implications for extensional collapse of the
East African orogen. Geological Magazine
137, 39–51

de Wit MJ, Vitali E & Ashwal L (1995) Gond-
wana Reconstruction of the East Africa -
Madagascar - India - Sri Lanka - Antarctica
fragments revised. Centennial Geocongress,
extended abstracts, vol. 1, Geological Soci-
ety of South Africa, 218–221

de Wit MJ, Bowring SA, Ashwal LD, Randi-
anasolo LG, Morel VPI & Rambeloson RA
(2001) Age and tectonic evolution of Neo-
proterozoic ductile shear zones in southwest-

3



Schreurs et al. TSK 11 Göttingen 2006

ern Madagascar, with implications for Gond-
wana studies. Tectonics 20, 1–45

Ghosh JG, deWit MJ & Zartman RE (2004)
Age and tectonic evolution of Neoproterozoic
ductile shear zones in the Southern Gran-
ulite Terrain of India, with implications for
Gondwana studies. Tectonics 23, TC3006,
doi:10.1029/2002TC001444

Hottin G (1976) Présentation et essai
d’interprétation du Précambrien de Mada-
gascar. Bull. Bur. Rech. Géol. Mineral.,
Deuxième Série, Sect. IV, 2, 117–153

Katz MB & Premoli C (1979) India and Mada-
gascar in Gondwanaland: a fit based on Pre-
cambrian tectonic lineaments. Nature 1791,
312–315

Martelat JE (1998) Evolution of Thermome-
canique de la croute inferieure du Sud de
Madagascar. Ph.D. Thesis, Université Blaise
Pascal Ű Clermont-Ferrand II; France

Meissner B (2001) Tektonometamorphe En-
twicklung von Scherzonen im praekam-
brischen Basement Suedindiens: Sm-Nd-
, Rb-Sr- und U-Pb-Isotopenuntersuchungen
an den Moyar-, Bhavani-, Palghat- und
Kollegal-Scherzonen. Dissertation, Ludwig-
Maximilians-Universität Muenchen

Mueller BGJ (2000) The evolution and sig-
nificance of the Bongolava-Ranotsara shear
zone, Madagascar. Ph.D. Thesis, Rand
Afrikaans University, Johannesburg, South
Africa

Nicollet C (1990) Crustal evolution of the gran-
ulites of Madagascar. In: Vielzeuf, D, Vidal,
P. (eds). Granulites and Crustal Evolution
Kluwer Academic Publishers, 310–291

Seward D, Grujic D & Schreurs G (2004)
An insight into the breakup of Gondwana:
Identifying events through low-temperature
thermochronology from the basement rocks
of Madagascar. Tectonics 23/3, TC3007
doi:10.1029/2003TC001556

Stern RJ (1994) Arc assembly and continental
collision in the Neoproterozoic East African
Orogen: Implications for the consolidation of
Gondwanaland. Annu. Rev. Earth. Planet.
Sci. 22, 319–351

Windley BF, Razafiniparany A, Razaka-
manana T & Ackermand D (1994) Tectonic
framework of the Precambrian of Madagas-
car and its and its Gondwana connections:
A review and reappraisal. Geol. Rundschau
83, 642–659

4


