
Introduction

The Damara Belt represents the NE-trending, 400 

km wide, intracontinental branch of the Pan-African 

Damara Orogen in Namibia. Sediments of the Damaran 

syncline consist of low- to high-grade metamorphic, 

upper-Proterozoic sedimentary and volcanic rocks 

correlated with the Damara Sequence (SACS, 1980). 

Several structural zones can be recognised within the 

intracontinental branch on the basis of stratigraphic, 

structural, metamorphic and geochronological data 

(Martin & Porada, 1977; Miller, 1983). According to 

this subdivision, the study area is situated in the South-

ern Margin Zone, which is defined as a 25 to 55 km 
wide belt of low-angle thrust sheets and southeast ver-

gent fold nappes that consist essentially of multiply 

deformed Damaran cover rocks and intensely refoli-

ated pre-Damaran basement rocks (Hoffmann, 1983). 

Owing to the lack of geochronological data within the 

southwestern part of the Southern Margin Zone, rocks 

have been mapped as pre-Damaran basement and corre-

lated with the >1500 Ma old Rehoboth Sequence (Hill, 
1975; Geological map of the Damara Orogen, 1980).

On the basis of geological and structural mapping in 

the area of the Rostock massifs (Pfurr et al., 1987; Pfurr 

& Wissmann, 1988), geochronological studies were 

carried out on rocks formerly classified as equivalent 
to the Rehoboth Sequence. The results of these studies 
require a revision of the lithostratigraphy in the South-

ern Margin of the Damara Belt. This is supported by 

the results of structural and lithostratigraphic investiga-

tions in the neighboring Nukurus area by Böhme (pers. 

comm., 1990).

Geological setting and characteristics of the red 

granitic gneisses and associated metavolcanics

The Rostock massifs form a number of inselbergs 
of up to 5 km in diameter which rise 750 m above the 
desert plain of the Namib, 160 km southwest of the city 

of Windhoek in central Namibia. They are build up in 

the core of a dome structure by several thrust sheets of 

orthogneisses, considered to be equivalent to the pre-

Damaran Gamsberg Granite (Hill, 1975), and a suite 
of metavolcanic and metasedimentary rocks, formerly 

believed to be equivalent to the pre-Damaran >1500 Ma 
old Gaub Valley Formation (Hill, 1975), part of the Re-

hoboth Sequence (SACS, 1980).

The orthogneisses are red to red-grey foliated rocks 

which display equigranular to porphyroblastic textures. 

They often carry several centimetre-sized augen-like K-

feldspar blasts. Compositionally the rocks are granitic 

and plot in the fields of alkali feldspar granite and gran-

ite according to the classification of Streckeisen (1976). 
Recent analytical data (Wissmann, pers. comm., 1990) 
show that the red orthogneisses have the characteristics 

of A -type granites with a predominance of potassium, 

high differentiation indices and high agpaitic indices.

The volcano-sedimentary suite is composed of a 

succession of biotite-albite schists with intercalated 

porphyritic rocks, numerous basic horizons as well as 

albitic gneisses. The different lithologies form alternat-

ing layers of 10 cm to 10m in thickness with very sharp 

boundaries. In the lateral expansion of the sequence, the 

rock association changes to prominent mafic horizons, 
biotite-albite schists, garnet-amphibole-bearing chlo-

rite-mica schists, thin dolomitic layers, albitolites and 
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ferruginous quartzites. Granodioritic gneisses are con-

fined to the base of the sequence in this position.
Red, grey or dark-grey porphyritic rocks show lami-

nated porphyroblastic textures with porphyroblasts 

of K-feldspar and saussuritised plagioclase as well as 

colourless, globular quartz up to 1 em in diameter. The 

mineralogical composition classifies them as rhyolitic 
to dacitic rocks according to Streckeisen (1976). On the 

basis of chemical data, Wissmann (pers. comm., 1990) 

has distinguished alkali rhyolite, rhyolite, rhyodacite 

and dacite with high Na/K ratio and high differentiation 

indices, and comendite with a predominance of potas-

sium and very high differentiation indices and high ag-

paitic indices.

Basic horizons are represented by compact, fine-
grained amphibolites consisting mainly of barroisit-

ic hornblende, albite and a lesser content of biotite, 

chlorite, epidote and quartz. Schistose varieties show 

higher contents of biotite than the massive layers, and 

some horizons contain plagioclase porphyroblasts. The 

chemical composition classifies them as quartz tholei-
itic basalts (Wissmann, pers. comm., 1990).

Partly intrusive contacts, but mainly concordant in-

ter-fingering between the granitic gneisses and the bi-
modal metavolcanic suite (Pfurr et al., 1987), suggest a 

subvolcanic emplacement for the whole sequence simi-

lar to associations in the Karoo ring complexes in Na-

mibia (Blümel et al., 1979). Additional to the geologi-

cal framework, chemical characteristics give evidence 

for an origin related to continental extension.

The orthogneisses and the associated volcano-sedi-

mentary suite are overlain by Nosib Group metasedi-
ments which consist of alluvial fan deposits interfin-

gering with rudaceous and arenaceous rocks of fluvial 
systems and argillaceous and carbonaceous rocks in-

cluding evaporitic horizons of a sabkha playa facies. 

The presence of granitic, porphyritic and mafic compo-

nents in mud-supported conglomerates autochthonous-

ly overlying the red orthogneisses and associated meta-

volcanic rocks implies a derivation of the clasts from 

the underlying magmatic rocks.

The Nosib Group sediments are followed by promi-
nent dolomitic marbles associated with extraforma-

tional mud supported conglomerates grading into an 

interbedded sequence of alternating graded quartzite 

and graphite schist or several pelitic schists of the black 

shale facies. These units indicate subaqueous sedimen-

tation as the result of marine transgression by increas-

ing subsidence of the graben structure. A correlation 

with the basal stratigraphic units of the Swakop Group 
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in the sense of Hoffmann (1983) appears feasible, but 

no clear stratigraphic discordance between the sabkha 

playa facies and the marine facies is visible. The com-

ponents of the stratigraphically higher conglomerate 

(Rostock Conglomerate) include, in addition to pebbles 
of underlying sediments, magmatic pebbles analogous 

to basal conglomerate horizons. In addition, decreasing 

pebble content and pebble size in the mud-supported 

conglomerate, as well as decreasing thickness of beds 

in the turbiditic sequence away from the massif, show 

that the magmatic rocks probably also represented the 

source region for the higher stratigraphic units.

The structures in the Rostock area are dominated by 

folding and thrusting. All lithological units comprise 

structural features of two major NW- and NE-trending 

movement phases D
1
 and D2 culminating in telescoping 

and imbrication of different facies units (Pfurr, 1990). 

The same development of both D
1
 and D2 structures in 

all lithological units, including the Damara Sequence, 

gives evidence for initiation of deformation after the 

deposition of the Damara Sequence. Postulated major 

influence of pre-Damaran tectonometamorphic proc-

esses (Kibaran Orogenesis) on the basal orthogneisses 

and the volcano-sedimentary suite (Hoffmann, pers. 

comm., 1990) can be excluded.

Rocks in the area have been regionally metamor-
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phosed to upper greenschist/lower amphibolite facies 

as indicated by perthitic exsolution in K-feldspar of 

felsic tuffs and the growth of white mica and biotite 

parallel to the gneissosity or penetrative schistosity in 

granitic gneisses and porphyritic rocks. Basic metavol-

canics show the paragenesis of barroisitic hornblende 

and albite. Temperatures calculated on the basis of oxy-

gen isotope studies of metapelitic rocks from the Ros-

tock massifs are between 532 and 550°C (Hoernes & 
Hoffer, 1979).

Analytical results

Samples of granitic gneisses (40-25 kg) as well as 
porphyritic rocks and amphibolites of the volcanic suite 

(30-5 kg) were processed following procedures out-
lined by Teufel (1988) in order to obtain whole-rock 

aliquots and mica concentrates for Rb-Sr analyses and 
zircon concentrates for U-Pb analyses. Analytical data 
are given in Tables 1 and 2, the sample localities are 
shown in Fig. 1. Analytical work was carried out at the 
Zentrallaboratorium für Geochronologie at the Univer-
sity of Münster.

For Rb-Sr analyses, whole-rock aliquots and mica 
concentrates (better than 99%) were spiked with 84Sr/
87Rb mixed spike prior to dissolution. Separation of Rb 
and Sr was made by column chemistry using quartz 

columns filled with cation exchange resin (Bio-Rad 
AG 50 W x 8). The mass spectrometric measurements 
were made on a Teledyne 12”90° solid source mass 
spectrometer, using the tantalum double filament tech-

nique (sample loaded with triple distilled water) for the 

measurement of Rb and the tantalum single filament 
technique (sample loaded on H2PO

4
), for the measure-

ment of Sr. The assigned analytical errors based on 

replicate analyses are better than 1 % for 87Rb/86Sr and 

0.01 % for 87Sr/86Sr. Repeated analyses of the NBS 987 
standard during the course of this study gave a value of 

0.71034 ± 0.00005. The calculations are based on the 
constants recommended by the IUGS (Steiger & Jäger, 
1977). Data for Rb are corrected for mass fractionation 
compared to standard measurements. The least squares 

method of York (1969) was used for the calculation of 

the regression lines. All errors are given at 2σ level.
U-Pb zircon isotopic data have been obtained from 

four red granitic gneisses at different sample locations 

and from two porphyritic rocks of rhyolitic and dac-

itic composition in the metavolcanic suite. The zircon 

population was separated into fractions of different 

size, magnetic susceptibility and colour. The chemical 

procedures for the zircon analyses followed the method 

of Krogh (1973). To determine the concentrations, aliq-

uots of zircon solutions were spiked with a combined, 

highly enriched 208Pb/235U mixed spike. U and Pb meas-

urements were made using a rhenium single filament 
technique, the sample loaded with Ta2O5 (U) and H

3
PO

4
 

plus silica gel (Pb). Lead isotopic data were corrected 

for common lead and analytical blank. For the common 

lead correction, an isotopic composition was employed 

corresponding to the model of Cumming & Richards 
(1975).

For age calculations, the constants recommended by 
the IUGS were used (Steiger & Jäger, 1977). The errors 
and error correlations in the 206Pb/238U and the 207Pb/235U 
data were calculated according to Ludwig (1980), tak-

ing into account assigned errors to the U-Pb ratio in the 
spike, to the 207Pb/204Pb and 206Pb/204Pb initial, blank 

lead and its concentrations, that are 0.3%, 0.5%, 1 % 
and 100%, respectively. The correlation factor for ini-

tial and blank lead is 0.7. Resulting error ellipses for 
data points have been drawn at a confidence level of 
95% on the concordia diagrams. Regression lines were 
calculated according to York (1969). Errors are given at 

the 2σ level.

Rb-Sr whole rock and mineral ages

Rb-Sr isotopic data calculated for seven orthogneiss 
samples from several outcrops in the area of the Ros-

tock massifs (Fig. 1) define an errorchron (MSWD = 
4.78) age of 1049 ± 28 Ma (Fig. 2). The initial 87Sr/86Sr 

ratio (Sr
i
) of 0.7061 ± 0.0002 falls within the range of 

intermediate values which suggest that granites formed 
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by partial melting of the lower crust or alternatively rep-

resent hybrid magmas composed of mixtures of mantle 

and crustal materials (Faure & Powell, 1972). The age 
is comparable with whole-rock data for the Gamsberg 
Granite in the Rehoboth-Nauchas region along the 
southern margin of the Damara Belt that define an er-
rorchron (MSWD = 4.39) age of 1079 ± 25 Ma with a 
Sri value of 0.7081 ± 0.0012 attributed by Reid et al. 

(1988) to the time of intrusion. Seifert (1986) reported 

a questionable Rb-Sr whole-rock age of 1190 ± 30 Ma 
with a Sri value of 0.7026 ± 0.0012 for the Gamsberg 
pluton of the Gamsberg Granite Suite.

Data for the red granitic gneisses show that two of the 

samples plot below the regression line due to compara-

tively low 87Sr/86Sr isotope ratios. The pattern indicates 

disturbances of the Rb-Sr systems of the samples to 
different degrees that might have happened during me-

dium-grade Damaran metamorphism. The age of 1050 
Ma is consequently interpreted as a minimum age for 

the emplacement of the granitic rocks.

The Rb-Sr whole-rock data for the intermediate and 
basic metavolcanic rocks are plotted in Fig. 3 where it is 
clear that they do not fit an isochron. It appears probable 
that these rocks have become open systems to different 

degrees during later overprinting and cannot, therefore, 

provide any information about the time of formation.

Rb-Sr data of biotite-rich layers and quartz/feldspar-
rich layers of a porphyritic rock of rhyolitic composition 

show a distinct resetting of the isotopic systems during 

Damaran metamorphism. The appropriate small-scale 

whole-rock isochron (MSWD = 0.25) defines an age of 
497 ± 16 Ma with an Sri value of 0.7313 ± 0.0026 (Fig. 
4).

Among the Rb-Sr isotope data for the orthogneisses 
and associated metavolcanic rocks, two groups of min-

eral ages with a difference of about 20 Ma can be rec-

ognised. The ages based on white micas form one group 

with values around 511 ± 2 Ma, whereas the ages of 
biotites give values around 491 ± 3 Ma (Fig. 5).

The interpretation of the mineral ages may take the 

theory of varying closure temperature (Jäger, 1979) as 

a base according to which the white mica age reflects a 
closing temperature of 500 ± 50°C and the biotite age 
reflects a closing temperature of 300 ± 50°C. In the 
case of medium-grade metamorphism in the rocks of 

the Rostock massifs, the mineral ages are thought to 
represent several stages of cooling with an estimated 

cooling rate of 7-10°C/Ma. By comparison, white mica 
ages in other parts of the Damara Orogen are about 20 
Ma older than their corresponding biotite ages, consist-

ent with their varying closure conditions (Blaxland et 

al., 1979; Seifert, 1986). The peak for the regional met-

amorphism in lower grade metamorphic rocks in the 

Southern Margin Zone is defined by K-Ar mineral ages 
and whole rock ages of 530 Ma (Ahrendt et al., 1977; 

Ziegler & Stoessel, 1988). By analogy with results of 

Seifert (1986), some biotite ages of the orthogneisses 

show rejuvenation with an age of 409 Ma as a result of 

hydrothermal activity.

U-Pb zircon ages

Zircons from the different red granitic gneisses (Table 

2, Fig. 6) are heterogeneous in shape and composition. 
Due to the position of the samples within the gneisses, 

dominant zircon populations vary between normal and 

increasingly metamict zircons towards the margins. 

In addition, the uranium content of the zircon popula-

tions ranges between 300 and 3000 ppm (Table 2). The 
variation in uranium content in zircons of the different 

samples may be related to magmatic differentiation, as 

indicated by preliminary geochemical data (Wissmann, 

pers. comm., 1990). A magmatic origin for all zircons 

is indicated by their crystal habits, which are prismatic 

to long prismatic with a predominance of simple crystal 

faces. Pupin (1980) described comparable zircon types 

(D, P2-5, J5, S10-25) for hybrid granites, or granites 
of mainly mantle origin, with temperatures >900°C for 
the beginning of crystallisation. SEM and cathode lu-

minescence studies revealed internal heterogeneities in 

some zircons reflecting more than one stage of crystal 
growth. Euhedral cores suggest a change of the growth 

conditions during magmatic crystallisation and a possi-

ble inherited component. Metamorphic overprinting is 

indicated by thin overgrown rims.
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The U-Pb data reflect different behaviour during iso-

topic evolution. In concordia diagrams, the data points 

of the different samples define linear arrays with dif-
ferent grades of discordance dependent on the varying 

uranium content in the zircon populations (Fig. 7). The 
U-Pb data of zircon populations low in uranium (sam-

ple P084 in Fig. 7a) define a discordant linear pattern 
with an upper intercept of 1207 ± 15 Ma and a lower 
intercept of 415 ± 80 Ma. The U-Pb systems of zircons 
rich in uranium (samples P073, P211, P156 in Fig. 7b-d) 
yield more discordant linear patterns with upper inter-

cept ages of 1194 ± 26 Ma, 1084 ± 8 Ma and 829 ± 15 
Ma. Lower intercept ages of 208 ± 14 Ma, 114 ± 9 Ma 
and 123 ± 12 Ma, respectively, are better defined due to 
the position of data points near the lower intercept.

Zircons from porphyritic rocks of the volcano-sedi-

mentary suite (Fig. 8) are clear to slightly pink, trans-

lucent crystals which form stubby to elongated prisms 

with simple pyramidal terminations. The dominant 

crystal habits correspond to zircon types (D, P5-4, S25-
20) described for anorogenic rhyolitic rocks by Pupin 
(1980). Some crystals show rounded edges due to mag-

matic corrosion (Poldervaart, 1956) or metamorphic re-

crystallisation (Kalsbeek & Zwart, 1967). Cores occur 

in minor amounts as prismatic microcrystals.

The uranium contents of these zircons are low, rang-

ing from 30 to 270 ppm. In a concordia diagram, data 
points define a linear discordance pattern with an upper 
intercept of 1102 ± 7 Ma and a lower intercept of 221 
± 18 Ma (Fig. 9)

Interpretation and discussion of the intercept ages

With a magmatic origin and signs of metamorphic 
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overprinting in the investigated zircons, the upper inter-

cept ages of 830 and 1080 to 1207 Ma limits the time of 
crystallisation in relation to intrusion and eruption. On 

the basis of the model for episodic lead loss according 

to Wetherill (1956a, b), the U-Pb system should ideally 
yield a chord with a lower intercept representing the 

age of metamorphic overprinting. Metamorphism is de-

limited by the Rb-Sr small-scale whole-rock isochron 
and Rb-Sr mineral ages to a range of 530 to 490 Ma, an 
age range that is in agreement with metamorphic ages 

obtained in the southern margin of the Damara Orogen 

by Ahrendt et al. (1977), Seifert (1986) and Ziegler & 

Stoessel (1988).

Geologically reasonable ages are obtained only for 
the U-Pb zircon data for sample P084 of the red granitic 
gneiss. Due to the presence of a minor inherited compo-

nent and poor agreement with the Rb-Sr method for the 
orthogneissic whole-rock systems, the upper intercept 

age of 1207 Ma probably reflects a maximum age of 
intrusion. The lower intercept age of 415 ± 80 Ma is 
within error of the time of metamorphism.

However, the U-Pb zircon data of the other red gra-

nitic gneisses (P073, P156, P211) display a wide range 
of upper intercept ages of 830, 1080 and 1194 Ma and 

much younger lower intercept ages of 110 to 220 Ma. 
Zircons with higher uranium contents plot near the low-

er intercept, which is well below the time of metamor-

phism in the concordia diagram. Clearly some open sys-

tem behaviour occurred after the metamorphic event.

The relation between the uranium content and U-Pb 
ages for all investigated zircon suites show linear cov-

ariances (Fig. 10). The steep linear pattern of zircons 
poor in uranium can be considered as a linear function 

of radiation damage. In this case lead loss is controlled 

by radiogenic lead production dependent on the ura-

nium content, as demonstrated by Ludwig and Stuck-

less (1978). In contrast, the more discordant pattern of 

zircon suites rich in uranium indicates their affinity to a 
stronger lead loss by another mechanism.

In addition, the zircon suites rich in uranium have in-

corporated an increasing component of common lead, 

expressed in the correlation of common lead to the de-

gree of discordance and common lead to uranium (Fig. 
11a, b). This signifies that the operative process in the 
zircons involves an exchange of common lead from 

elsewhere, apart from radiogenic lead loss, to which 

zircons rich in uranium are more susceptible (Black, 

1987).

In the more radiation damaged zircons, dehydration 

processes are recognisable in porous surfaces as well 

as in disturbed, porous crystal structures (Fig. 6g, h). 
These structures might reflect microchannels, along 
which radiogenic lead could have escaped and common 

lead could have entered, as described by Goldich & 
Mudrey (1972) for lead loss correlated with uplift and 
the resulting reduction in confining pressure.

Exhumation of the rocks in the Rostock area in 
Mesozoic time is documented by apatite fission track 
ages of 240-115 Ma in the Gamsberg-Rostock area 
(Haack, 1976, 1983), by Triassic sediments of the Ka-
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roo Sequence unconformably overlying the Gamsberg 
Granite, exposed in a 1000-1500 m higher massif 60 
km northeast of the Rostock massifs, as well as by 
Cenozoic sediments on the flanks of the Rostock mas-

sifs, deposited subsequent to tectonic instability during 

the break up of Gondwanaland and the opening of the 
South Atlantic (Ward, 1987). The break up of Gondwa-

naland coincided with late-Karoo ring-complexes and 

basaltic volcanism in Namibia, in the period 196-114 

Ma (Siedener & Mitchell, 1976).

Using the above geological data, a two-stage course 
for the isotopic evolution of the zircons in the sense of 

Allègre et al. (1974) would provide the best explana-

tion for the discrepancy in the U-Pb age pattern of the 
red granitic gneisses. The first episodic disturbance in 
the U-Pb systems was caused by Damaran metamor-
phism while the second episodic disturbance involved 

lead loss caused by decompression as a result of uplift 

and erosion.

Data points of zircon populations with a majority of 

non-metamict zircons from all granitic gneiss samples 

fit on a discordia with an upper intercept of 1210  ± 
3 Ma and a lower intercept of 422 ± 3 Ma (Fig. 12), 
that might represent the original episodic chord for the 

Damaran metamorphism. The second stage opening 

of the U-Pb systems might possibly have rejuvenated 
these intercept ages. Goldich et al. (1970) demonstrated 

for the Montevideo and Morton gneisses, Minnesota, 

that the alignment of the U-Pb data points changed for a 
minimum, while the upper intercept reflects the original 
upper intercept age within the bounds of error. By anal-

ogy, the upper intercept of this pattern might represent 

the maximum age of crystallisation for zircons from 

the red granitic gneisses. Data points of all other zircon 

systems rich in uranium are also regarded to have fit-
ted this original chord. After the second stage opening, 

however, zircons took up more discordant positions at-

tributed to the higher susceptibility to further lead loss 

by reopening of the U-Pb systems.

In conclusion, a model for the isotopic evolution of 

zircons from red granitic gneisses is proposed with a 

maximum age of magmatic crystallisation around 1200 
Ma, a first episodic lead loss during Damaran metamor-
phism and a second episodic lead loss during eleva-

tion of the rocks near surface in Triassic to Cretaceous 

time.

Combined with the age determined by the Rb-Sr 
method, U-Pb data suggest an emplacement of the gra-

nitic rocks in the period 1200-1050 Ma. Age data for the 
Gamsberg Granite are comparable with this result, also 
scattering in the range 1200-1000 Ma (Hugo & Schalk, 
1972; Seifert, 1986; Reid et al., 1988). According to 

SACS (1980) the Gamsberg Granite Suite is related to 
the rocks of the Sinclair Sequence.

Data for zircons from the porphyritic rocks are nearly 

concordant due to the very low uranium contents and 

the lack of a major inherited component. The upper in-

tercept age of 1100 Ma is consequently considered to 

represent the time of magmatic crystallisation. Distur-

bance of the U-Pb systems by Damaran metamorphism 
is not indicated by this pattern.

The time of formation for the porphyritic rocks 

around 1100 Ma supports their correlation with the vol-

canic rocks of the Sinclair Sequence. For example, this 
age is indistinguishable from that reported by Hegen-

berger & Burger (1985) for the Oorlogsende Porphyry 
(1094  ± 20 Ma), which is correlated with the Nückopf 
Formation of the Sinclair Sequence in the northeastern 
extension of the southern margin of the Damara Oro-

gen. The Oorlogsende porphyry represents the probable 

link to approximately 1000 Ma old volcanic rocks of an 

intracontinental rift in Botswana (Key & Rundle, 1981; 
Borg, 1988). Further comparable U-Pb age data were 
reported by Hugo & Schalk (1972) and in brief notes 
of the Geological Survey of South Africa by Burger & 
Coertze (1973, 1975) for acid volcanics of the Nückopf 
Formation along the southern margin of the Damara 
Orogen in the Rehoboth-Nauchas region. In addition, 
there is broad agreement with Rb-Sr age data reported 
by Hoal et al. (1986, 1989) for volcanic rocks of the 

Sinclair Sequence in the Awasib Mountain terrain.

Conclusions

Ages obtained by Rb-Sr and U-Pb studies of red gra-

nitic gneisses and a metavolcanic suite in the area of 

the Rostock massifs are related to a magmatic event at 
1200-1050 Ma. These ages support a correlation of the 
orthogneissic rocks and the metavolcano-sedimentary 

rocks, formerly classified as Gaub Valley Formation of 
the Rehoboth Sequence, with the Sinclair Sequence and 
related intrusives that are widely distributed along the 

Southern Margin of the Damara Belt (Watters, 1977; 

Borg, 1988).

On the basis of available geological, petrographical, 

chemical and isotopic data, the red granitic gneisses and 

the associated metavolcanic rocks are interpreted as a 
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magmatic-sedimentary sequence related to continental 

rift tectonics. In the southern Damara Orogen they un-

derlie coarse clastic and chemical continental rift sedi-

ments of the Damara Sequence, which were deposited 

in the onset of the down warping stage.

The time of magmatic emplacement is contempora-

neous with that of the Kibaran tectogenesis that has af-

fected the Namaqua Belt many hundreds of kilometres 

south of the Damara Belt 1300-1100 Ma ago (Barton & 

Burger, 1983). We therefore conclude that collision-in-

duced rifting, complementary to the Kibaran orogenesis, 

led to the emplacement of the magmatic-sedimentary 

sequence of the Rostock massifs. A similar origin was 
proposed for igneous members of the Sinclair Sequence 

in the Awasib Mountain area by Hoal et al. (1989).
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