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The Kaoko orogenic belt represents a NNW-SSE trending
branch of the Damara orogenic belt system, which probably
developed as a result of Neoproterozoic (Pan-African) colli-
sion between the Congo and Kalahari cratons of the present
Africa, and the Rio de la Plata craton of the present South Amer-
ica. The most prominent structure of the Kaoko belt is repre-
sented by the ~400 km long Purros shear zone (PSZ), which
can be traced from southern Angola up to the Atlantic coast in
central Namibia.

In the Purros area, the PSZ separates two distinct tectonic
units differing in both structural and metamorphic evolution.
East of the PSZ, the lithology is represented mostly by metase-
dimentary rocks with subordinate orthogneisses and migmatites.
Mineral assemblages of metasediments show typical medium-
-pressure Barrovian succession with decreasing metamorphic
grade towards the east (Gruner, 2000). The structural style is

characterized by westward-dipping metamorphic foliation, later
refolded by km-scale open folds. The orientation of the stretch-
ing lineation is WNW-ESE (Diirr and Dingeldey, 1996). West
of the PSZ, the lithology is represented by ortho- and meta-
sedimentary migmatites, and associated intrusive body of
Amspoort-type porphyritic granite. The determination of proto-
lith ages of orthomigmatites and orthogneisses provided
Mesoproterozoic ages of about 1640, and 1514 +0.7 Ma, re-
spectively (Pb-Pb zircon evaporation method). The intrusion
age of the Amspoort-type intrusion is Pan-African (550 +£1 Ma).

Structural and petrological investigations West of the PSZ
in the Purros area have revealed three phases of deformation.
The D1 phase is associated with the development of the west-
ward-dipping S1 foliation, and the L1 stretching lineation plung-
ing in the same direction. The S1 foliation is later refolded into
km-scale, open to close F2 folds with axes moderately plung-
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ing to the NW and subvertical axial planes. In most of the stud-
ied area, the S1 foliation is completely reworked into NW-SE
trending, subvertical S2 foliation with ubiquitous closed to re-
cumbent F2 folds with subhorizontal axes. The L2 stretching
lineation is mostly subhorizontal, suggesting transpressional
regime of deformation. PT conditions during the D2 are char-
acterized by the Grt=Crd+Bt+Sill+Kf+melt assemblages in
metasediments, and by partial melting in meta-igneous litholo-
gies. Intrusion of the Amspoort-type granite seems to be coeval
with the D2 deformation. Solid-state deformation of the Am-
spoort-type granite indicates that deformation continued dur-
ing decreasing temperature. Its D3 origin is manifested by oc-
casional brittle-ductile D3 structures overprinting D2 ductile
fabric. However, the stress orientation during the D3 is the same
as that during the D2. The difference is only in the temperature
conditions of deformation, and the D2 and D3 structures are
often indistinguishable in the field.

The orientation of the D1 structures West of the PSZ coin-
cides with that of the main metamorphic foliation in medium-
pressure metasediments East of the PSZ. During the D2, the PSZ
has developed on the boundary between a westerly migmatitic
unit, and an easterly unit of medium-pressure metasediments.
The D2 deformation was most intense in the rheologically weak
migmatitic unit where it almost completely reworked the older
D1 fabric. On the other hand, the medium-pressure metase-
diments were only re-folded into large-scale open folds. The D2

deformation was associated with extensive melting, resulting
in widespread migmatitization and intrusion of the Amspoort-
-type granitoid body. Continuous deformation and decreasing
temperature conditions caused brittle-ductile D3 deformation
of migmatitic lithologies. Stress concentration into rheologically
weak, biotite-rich Amspoort-type intrusion and surrounding
metasediments resulted in the appearance of a secondary
transpressional shear-zone parallel to the PSZ.

The observed succession of structures suggests that the ori-
entation of main compression remains the same during the whole
tectonic history of the studied area. Major switch from D1 obli-
que thrusting into D2-D3 transpression is attributed to sub-
stantial weakening of the western unit by its low-pressure melt-
ing. This process allowed the development of a crustal-scale
shear zone at the contact with rheologically more competent
medium-pressure metasediments of the eastern unit.
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