
1. INTRODUCTION

The large bodies of intrusive granitoids underlying 

the Rehoboth area of SWA/Namibia were first investi-
gated by De Kock (1934). He described these granitoids 

as granites, diorites, quartz diorites and quartz porphy-

ries which were derived from a common magma source. 

De Waal (1966) distinguished between the Nauchas 

Granite Suite which comprised the Gamsberg, Piksteel, 

Koepel and Korabis granites, a green granodiorite and 

the Weener Quartz Diorite. SACS (1980) renamed the 

Nauchas Granite Suite the ‘Gamsberg Granite Suite’, 

but excluded the Piksteel Granodiorite which was be-

lieved to belong to an earlier magmatic event.

The aim of this study is to provide more data on the 

geochemical relationships between the granitoids in the 

Rehoboth basement and to investigate the possibility of 

further subdividing these intrusives.

2. LITHOLOGY AND FIELD RELATIONS

2.1 Gamsberg Granite Suite

The Gamsberg Granite Suite, hereafter abbreviated to 

GGS, is made up predominantly of large plutons which 

have intruded both meta-volcanosedimentary forma-

tions, viz. the Mooirivier, Neuhof, Elim, Marienhof, 

Gaub Valley, Nückopf and Grauwater Formations, and 

older granitoids, viz. the Piksteel Intrusive Suite and the 

Weener Intrusive Suite. Smaller plutons of the GGS are 

irregularly distributed throughout the Rehoboth area.

U/Pb and Rb/Sr age determinations of the GGS have 

yielded a range of ages between 1 092 ± 40 Ma and 

1 210 Ma (Mailing, in prep.; Seifert, 1986a; Burger et 

al., 1973, 1973-74, 1975-76), while Nückopf volcanics 

yielded ages between 1 080 Ma and 1 232 Ma (Burger 

et al., 1973, 1973-74,1975-76).

Granites of the GGS are typically greyish to reddish 

in colour, mostly medium- to coarse-grained and oc-

casionally porphyritic. These granites further exhibit 

moderate alteration and saussuritization, sometimes 

with significant growth of muscovite and epidote. In the 
northern parts of the area, towards the southern mar-

gin of the Damara Orogen, the granites may develop a 

strong foliation together with widespread albitization of 

plagioclase and recrystallization of quartz.

2.2 Piksteel lntrusive Suite

In this report the term ‘Piksteel Intrusive Suite’ (PIS) 

is preferred to the term ‘Piksteel Granodiorite’ intro-

duced by SACS (1980), since this unit comprises not 

only granodiorites but to a large extent also consists of 

granites and tonalites. Rocks of the PIS, first described 
by De Waal (1966), occur throughout the Rehoboth 

basement area and have intruded the Weener Intrusive 

Suite as well as the Mooirivier, Neuhof, Elim, Marien-

hof and Gaub Valley Formations. These granitoids have 

in turn been intruded by plutons of the GGS. U/Pb age 

determinations range between 1 430 Ma and 1630 Ma 

(Burger et al., 1973-74 and 1975-76), while a single 

Rb/Sr isochron for the Swartmodder Granite of the PIS 

yielded an age of 1 660 Ma (Mailing, 1978).

Granitoids of the PIS are mostly greyish to greenish 

in colour, fine- to medium-grained and often porphyrit-
ic. They show wide compositional variation from gran-

ite through granodiorite to tonalite. In contrast to the 

GGS these granitoids exhibit widespread and pervasive 

saussuritization. A strong foliation, sometimes shear-re-

lated, is developed in the northern and eastern parts of 

the Rehoboth basement.

2.3 Weener Intrusive Suite

Tonalites, quartz diorites, diorites and granodiorites of 

the ‘Weener Intrusive Suite’ (WIS), previously termed 
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the ‘Weener Quartz Diorite’ (SACS, 1980), were first 
described by De Waal (1966). The granitoids of the 

WIS are confined to the western part of the Rehoboth 
area where they have intruded the Mooirivier, Elim and 

Gaub Valley Formations and have in turn been intruded 

by rocks of the PIS. The fine-to medium-grained rocks 
of the WIS are generally greyish to brownish in colour. 

Besides plagioclase, quartz, biotite and minor amounts 

of potassium feldspar, the occurrence of bluish amphi-

boles is distinctive. Accessory minerals include mus-

covite, sphene, opaque minerals, epidote, clinozoisite, 

garnet, apatite, chloritoid and chlorite (after biotite). As 

in the GGS and PIS, the granitoids of the WIS are lo-

cally strongly sheared and folded.

3. METHOD

A total of 102 samples with a mass of between 2 and 

30 kg each was collected from the 25 largest intrusive 

bodies within the Rehoboth basement. Analyses of 

11 major and 20 trace elements were carried out on a 

Philips PW1400 X-ray fluorescence spectrometer at the 
University of Fribourg, Switzerland (Tables 1-3). Loss 

on ignition was determined by heating of an aliquot of 

each sample for two hours at 1150 °C.

4. GEOCHEMISTRY

4.1 Gamsberg Granite Suite

The relatively linear patterns obtained in the Harker 

variation diagrams (Fig. 1) probably reflect original 
magmatic processes and suggest that the effect of post-

cooling alteration was minimal. Data for 55 samples 

were plotted on the R1 versus R2 diagram of De la Ro-

che et al. (1980) in order to chemically classify members 

of this suite (Fig. 2). The vast majority of the data points 

fall within the ‘granite’ field with only a slight scatter 
of data points into the ‘alkaline granite’ and ‘granodior-

ite’ fields. According to Shand (1927) and Chappell and 
White (1974), the degree of alumina saturation allows a 

first order classification of granitoids. Accordingly, the 
data were plotted on a wt. % Al

2
O

3
-CaO-(Na

2
O+K

2
O) 

ternary diagram (Fig. 3), which illustrates that all sam-

ples have Al
2
O

3
 > (Na

2
O+K

2
O+CaO) and can, there-

fore, be classified as peraluminous. The generally high 
degree of alumina saturation for most of the Gamsberg 

granitoids is further illustrated in the mol. % Al
2
O

3
 ver-

sus mol. % (CaO+Na
2
O+K

2
O) diagram (Fig. 4) where 

the ratio A/CNK exceeds unity. However, the degree 

of alumina saturation is insufficient to classify these 
granitoids as S-type granites according to Chappell and 
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White (1974) since the A/CNK ratio is generally less 

than 1,1.

On an AFM diagram of Kuno (1968), the data points 

of the GGS clearly define a calc-alkaline trend (Fig. 
16). In the tectonic discriminant diagram of Pearce et 

al. (1984), the relatively low Rb, Nb and Y contents of 

these granitoids result in the majority being classified 
as ‘Volcanic Arc Granites’ (Fig. 5) However, since high 

alumina contents and low Nb and Y values are thought 

to be typical of crustal melt granitoids (Pearce et al., 

1984; McDermott, 1986), it can be proposed that the 

peraluminous Gamsberg Granite Suite represents I-type 

upper crustal melts. This proposal broadly coincides 

with the high 87Sr/86Sr initial value of 0,708 which has 

been reported by Reid et al. (1988). However, while the 

low 87Sr/86Sr initial ratios of between 0,700 and 0,702 

reported by Seifert (1986a, b) confirm I-type magma-

tism for the GGS, they do not support an upper crustal 

source.
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4.2 Piksteel lntrusive Suite

Linear data arrays for 36 Piksteel samples on Harker 

diagrams (Fig. 6) probably reflect magmatic processes. 
However, non-linear scatter of data points in plots of 

Na
2
O and K

2
O versus SiO

2
 are most probably the result 

of post-intrusive alteration (saussuritization) processes. 

The diagram of De la Roche et al. (1980) illustrates that 

the PIS is made up largely of granodiorite with lesser 

plutons of granite, alkali granite, diorite, quartz mon-

zonite and tonalite (Fig. 7). All of these granitoids plot 

within the peraluminous field on a wt. % Al
2
O

3
-CaO-

(Na
2
O+K

2
O) diagram (Fig. 8). In the mol. % Al

2
O

3
 ver-

sus mol. % (Na
2
O+K

2
O+CaO) diagram (Fig. 9) the wide 

range of A/CNK values from less than 1,0 to greater 

than 1,4 contrasts markedly with the Gamsberg data. 

The strong alumina over saturation (A/CNK > 1,1) of 

many of the Piksteel samples suggests an S-type origin, 
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while the few samples which plot below the A/CNK = 

1,1 line are probably of I-type origin.

Again, the Piksteel samples which define a calc-al-
kaline trend in the AFM diagram of Kuno (1968, Fig. 
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16), are classified as ‘Volcanic Arc Granite’ according 
to Fig. 10. Also here the low contents of Rb, Nb and Y 

and the peraluminous nature are indicative of an upper 

crustal origin. A crustal origin is supported by the high 

initial 87Sr/86Sr ratios for Piksteel intrusives obtained 

by Reid et al. (1988) which range between 0,707 and 

0,709. Insufficient geochemical data exists at present to 
allow an overall genetic interpretation.

However, detailed work on single intrusions and the 

application of isotope geochemistry will enable us to 

elucidate the genetic relationships between the different 

members of the PIS.

4.3 Weener Intrusive Suite

A total of 12 samples was collected from the three 

largest bodies of the WIS. Despite plotting on similar 

differentiation trends in Harker diagrams (Fig. 11), the 

data points can be grouped together on a regional basis. 

The WIS is made up of granite, granodiorite, tonalite, 

diorite and gabbro as indicated by the diagram of De 

la Roche et al. (1980; Fig. 12). As for the GGS and 

PIS, all the Weener samples are peraluminous accord-

ing to a wt. % Al
2
O

3
-CaO-(Na

2
O+K

2
O) plot (Fig. 13). 

However, A/CNK ratios of the WIS are, although being 

within the range of the PIS, notably higher than those 

of the GGS and the major part of the PIS (Fig. 14). A/

CNK ratios above 1,1 indicate an S-type origin for the 

Weener rocks according to the criteria of Chappell and 

White (1974).

An S-type origin is supported by the low Rb, Nb 

and Y contents which classify these granitoids as ‘Vol-

canic Arc Granites’ (Fig. 15) according to Pearce et 

al. (1984), but is in contradiction to the relatively low 
87Sr/86Sr values of 0,700-0,705 reported for the WIS by 

Seifert (1986a, b) and Reid et al. (1988).

 

5. SUMMARY

All the analysed samples of granitoids from the Re-

hoboth basement area are peraluminous according to the 

criteria of Shand (1927) and Chappell and White (1974). 

The GGS, PIS and WIS are calc-alkaline in character 

according to the AFM diagram of Kuno (1968; Fig. 16). 

A/CNK ratios indicate an S-type origin for the Weener 

granitoids, an S- or I-type origin for the Piksteel grani-

toids and an I-type origin for the Gamsberg granitoids. 

These results only partly coincide with isotopic data of 

Reid et al. (1988) and Seifert (1986a, b) which favour 

I-type origins for almost all of the Rehoboth granitoids. 

However, the high alumina saturation of most of the 

analysed samples suggests that the vast majority of the 

granitoids in the Rehoboth basement inlier are derived 

from upper crustal melts.
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