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Magazine and Q22 Sections of the A Mine. It was arrested at different stages, 
and three examples, illustrating different stages of fluid interaction, are 
given below: 

Stage 1. A small amount of fluid interaction is indicated by incipient 
replacement of cassiterite-1 (Fig. 57). Replacement was apparently not by way 
of corrosion of anhedra 1 crysta 1 faces of these mi nera 1 s but the fluids 
actually penetrated the crystals, probably via micro-fractures. 
Stage 2. Fluid interaction reached an advanced stage resulting in doughnut­
shaped cassiterite-1 remnants in Fig. 58. 
Stage 3. Fluid interaction almost completely dissolved (replaced) cassiterite-
1 and only cassiterite-1 near the crystal faces remains (Fig. 59). 

Fig. 57 - Incipient replacement of cassiterite, yellow-green, by ankerite-1, 
white and beige. 
X30 +N Samp 1 e 453L5 

A Mine - Jewel Box Section - 680' Level 
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0. .., . - \ . 

Fig. 58 - Advanced stage of replacement of cassiterite, light brown 
and doughnut-shaped, by ankerite-1, very light beige. 
Tourmaline, light green is mainly unreplaced . 

X80 Plane polarised light Sample 117L5 

A Mine - Q22-Magazine Sections 

Fig . 59 - Almost total replacement of cassiterite, light brown, 
by ankerite-1, light beige . Tourmaline, green, is unreplaced . 
X80 Plane polarised light Sample 117L5 

A Mine - Q22-Magazine Sections 

120 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

Replacement of cassiterite-1 took place under reducing conditions according 
to: 

Ca2+ + (Mg,Fe) 2+ + 2C02 + Sn02 + 2e· -> Ca(Mg,Fe)(C03 ) 2 + Sn2+ ........ 3 

Two important conclusions can be drawn. Firstly, pockets which were originally 
mineralised with cassiterite may become economically uninteresting with 
advanced stages of ankerite replacement. Secondly, and more importantly, is 
that the ore-forming fluids from which ankerite-1 were deposited, changed 
geochemically as replacement of cassiterite proceeded. 

The fluids became enriched in tin (Sn2+) and could have either (1) escaped to 
the surface without depositing their metal content, or (2) circulated and 
caused further mineralisation. From a purely stratigraphic point of view, the 
first possibility appears unlikely since it would have required upward 
migration of the flu ids through several hundred metres of country rock, 
including impervious argillites as well as rhyolite, now eroded away. The 
second possibility is more likely. 

Cassiterite-2 in the A Mine 

The Sn2+ liberated by the above reaction could have reacted with the ore­
forming fluids to form SnCl+, which is soluble under reducing conditions, and 
migrated together with the remaining fluids. Deposition of cassiterite from 
these fluids took place when the redox conditions changed according to 
reaction I. This would have resulted in a separate and later phase of 
cassiterite mineralisation thus causing polyphase mineralisation. It may be 
argued that the ore-forming fluids, charged with SnCl+, did not migrate for 
extended distances but cassiterite-2 deposition took place around nearby 
existing pockets such as in the 19N Section. 

Since the ore-forming fluids discharged most, if not all, of the originally 
contained Ca, Fe, Mg etc. and volatiles such as B203 and CO2 prior to the 
liberation of SnCl+, this SnCl+ was probably, apart from water and chlorine 
(which did not form discrete minerals), the only major constituent left. Hence 
cassiterite-2 is not associated with the major minerals - tourmaline and 
ankerite. 
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Trace element content 

Zirconium. On account of both similar charge and ionic radius, Zr4+ (0.79 A) 
can replace Sn~ (0.71 A) but saturation is reached at about 2 750 ppm Zr 
(Moller et al., 1981). Moller and Dul ski (1983) studied 117 cassiterite 
samples from a large number of localities distributed over five continents. 
They concluded that Zr is present in all of them and the Zr content is higher 
in pegmatitic than in hydrothermal tin deposits, which they ascribed to 
magmatic differentiation. 

Of all the trace elements, zirconium shows the largest variation between 
cassiterite-1, containing about 100 ppm Zr, as against less than 8 ppm in 
cassiterite-2 (Table VII - Appendix). It is suggested that the much lower Zr 
in cassiterite-2 resulted from the fluid action which dissolved cassiterite-1 
and only the Sn cations, and not the Zr, were subsequently redeposited as 
cassiterite-2. This process in effect purified cassiterite-2 of Zr. 

Because no Zr was found in cassiterite-2, a renewed influx of fluids from the 
source can be ruled out, since this would have resulted in some level of 
concentration of Zr in cassiterite-2. 

Sodium shows the second largest variation in the trace element content (Table 
VII - Appendix). 

The chemical reaction (2) (p. 116) indicates that the ore-forming fluids 
became enriched in Na+ as a result of the breakdown of feldspar during the 
precipitation of cassiterite-1. Some of this Na+ reacted with c1-, which was 
liberated during cassiterite deposition, and formed NaCl, but a portion could 
have remained in the fluids and was later incorporated in cassiterite-2. 

The actual incorporation of Na into the crystal structure of cassiterite, 
however, presents a problem on account of its large ionic radius (0.98 A), 
even after allowing for a± 12 per cent tolerance as proposed by Goldschmidt 
(1937). This problem is also relevant for all other samples of cassiterite but 
to a smaller extent. 
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Two possibilities may account for the Sn - Na association: 
(i) Flujd jnclusjons contain NaCl but they are very small and it 

is unlikely that the Na content would have been affected by them. Fluid 
inclusions, comprising 0,05 % by volume, account for 10 - 15 ppm Na. 

(ii) Surface adsorption. Na+ may be held in a diffuse layer at the 
surface of cassiterite crystals where bonding is not completely satisfied. 
This may explain the Sn - Na association but not the increase in Na in 
cassiterite-2 since the amount of Na+ adsorbed is controlled by the bonding 
configuration rather than by the availability of sodium in the ore-forming 
fluids. 

Ankerite-2 
The closing event of mineralisation in the Rooiberg tin-field is represented 
by the ankerite-filled fractures. As mentioned above, a separate influx of 
ore-forming fluids is indicated. Moreover, the ankerite-fi l led fractures 
contain no other minerals and were formed after the pockets and the lodes. 

Structural deformation of the Rooiberg Fragment resulted in faulting, 
development of fracture-structures either along the bedding planes of the 
sediments or steeply dipping and numerous small fractures aligned along set 
directions. The ankerite-filled fractures are, on the other hand, localised, 
highly irregular in both dip and strike and more often than not resemble 
brecciation. A forceful injection of fluids, causing fracturing, and in places 
brecciation, with concurrent emplacement of ankerite-2 only, is suggested. 

11.4 Polyphase mineralisation 

Polyphase mineralisation in the Rooiberg tin-field is manifested by: 
(1) The temporal relatjonshjp between pockets and lodes. The lodes at 

both the A Mine complex and the C Mine were emplaced after all the minerals 
in the pockets had been deposited and are clearly of a later phase. 

In a way, this type may be compared with the polyphase mineralisation of the 
Cornish tin deposits. Major tin veins at Cornwall are usually multiphase and 
have formed as a result of continued reopening and deposition of successive 
phases of mineralisation (Garnett, 1965; 1966 a & b; Edmonds et al., 1975; 
Taylor, 1978) 
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(2) An abrupt change in the chemistry of the ore-forming fluids. The 
overgrowth of tourmaline and the ankerite-filled fractures are ascribed to 
separate pulses of the ore-forming fluids. 

(3) Solution and redeposition as in the case of cassiterite-1 and -2. 
This type is comparable with the tin pipes in Herberton, Queensland, 
Australia, where two types of cassiterite are frequently closely associated 
with each other. Georgees ( 1974) suggested that the younger and 1 ighter 
coloured variety of cassiterite has resulted from dissolution of the older and 
darker coloured variety. Taylor (1978) pointed out that in " many ores" 
elsewhere, which contain more than one phase of cassiterite, it is quite 
common for the later generations to be lighter coloured and he suggested that 
this type of mineralisation may "indeed be more widespread than suspected". 

The second phase cassiterite at the B Mine recognised by Labuschagne (1970a) 
is lighter-coloured than the first phase and may also have resulted from fluid 
interaction and subsequent redeposition of younger cassiterite. 

Polyphase mineralisation may result from either the poly-ascent or mono-ascent 
of the ore-forming fluids with respect to their source. In the case of poly­
ascent, polyphase mineralisation may result. 

In the Rooiberg tin-field, the tourmaline overgrowth and the ankerite-filled 
fractures are considered to be the result of poly-ascent of ore-forming 
fluids. However, only a relatively small volume of fluids was involved. The 
separate pulses also occurred during at very early stage (tourmaline) and at 
the final stage of mineralisation (ankerite-filled fractures). 

In the case of mono-ascent, the fluids were released during a single event, 
but during the migration, several factors could have led to the arrival of 
fluids as poly-ascendent pulses at the site of ore deposition. 

Release of the ore-forming fluids in the Rooiberg tin-field is considered to 
be predominantly mono-ascendent and the greater part of the ore-forming fluids 
was released this way. The fluids remained in the arkosite for a considerable 
period which may have been in the order of tens of million years. The pockets 
were formed at a relatively early stage and the lodes were emplaced at a later 
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stage, but both types were formed from the same fluids. 

Fluid interaction dissolved cassiterite-1 and redeposited it as cassiterite-2 
and the two phases of cassiterite cannot be related to separate pulses of the 
fluids. 

SUfl4ARY AND CONCLUSIONS 

I. Four granite types, Nebo, Kl i pk loaf, granophyr i c and Bobbejaankop Granites, 
are present in the west and in the east of the Rooiberg tin-field and these 
four granites evolved from the same parent magma. 

2. The Bobbejaankop Granite is geochemically the most evolved of the four and 
supplied the ore-forming fluids. 

3. The Bobbejaankop Granite was emplaced in the form of a series of scallops 
which may or may not be interconnected. The apices of these scallops are about 
5 km apart and coincide with the loci of mineralisation on a regional scale: 
eight major and six minor loci are indicated by regional stream sediment 
geochemistry. 

4. The ore-forming fluids exsolved from the Bobbejaankop Granite towards the 
final stages of magmatic differentiation and contained Si, Ti, Al, Mg, Fe, Mn, 
and Ca as major constituents together with the volatiles CO2 , S02 , 8203 and Cl 
and water. Metals such Sn and Cu were present in the ppm range; 100 -1000 in 
the case of Sn. 

5. The exsolved fluids scavenged tin from the Bobbejaankop Granite mush, and 
as result depleted the granite of tin. Tin was transported as tinchloride. 

6. The ore-forming fluids were not channelled via "primary feeders" from 
their source, but were discharged into the arkosite and pervasive migration 
through the pores of the arkosite took place. It was only at the site of ore­
deposition that the fluids migrated from the arkosite into a local plumbing 
system of channelways on a mine scale. 
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7. As a result of this pervasive migration, the residence time of the ore­
forming fluids was prolonged. In addition, the granites at Rooiberg can be 
considered to be high heat producing and such granites can generate long-lived 
systems of hydrothermal activity. At Rooiberg, it was probably a few tens of 
million years. 

8. Pervasive sodic, potassic and sericitic (increased Al 203 ) alteration of the 
arkosite represents the footprints of the migrating ore-forming fluids and did 
not result from fluids migrating from fracture-structures into the wall rock. 

9. The main pulse of the ore-forming fluids from the Bobbejaankop Granite was 
monoascendant. Only at the very beginning and towards the end of the 
mineralising events did separate and far less intense polyascendant pulses 
occur. 

10. Polyphase mineralisation is manifested by: 
(1) Temporal relationship between pockets and lodes. The pockets were 

formed first and the same fluids, which resided in the arkosite for a 
prolonged period, also mineralised fracture-structures. These developed later 
and cut through the earlier-formed pockets. 

(2) Overgrowth of tourmaline and ankerite-filled fractures which formed 
from separate pulses. 

(3) Dissolution of cassiterite-1 which was redeposited to form the later 
phase of cassiterite-2. Cassiterite of this phase was of high grade and 
supplied a substantial amount of the tin from the A Mine. 

126 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

REFERENCES 

Ahrens, L. H, 1957. A survey of the quality of some principal abundance data 
of geochemistry. Phys. Chem. Earth, 2, 30-45 

Alderton, D.H.M., Pearce, J.A. and Potts, P.J., 1980. Rare earth element 
mobility during granite alteration: evidence from Southwest England. 
Earth Planet. Sci. Lett., 49, 149-165. 

Armstrong, R.A., Ret ief, E., Compston, W. and Wi 11 iams, I.S., 1990. 
Geochronological constraints on the evolution of the Witwatersrand 
Basin, as deduced from single zircon U/Pb microprobe studies. Ext. Abs. 
Geocongress 90. Geol. Soc. S. Afr., 24-27. 

Barsukov, V.L., 1957. The geochemistry of tin. Geochemistry 1. {Translated) 
41-52. 

Beran, A. , 1975. Mi krosondenuntersuchen von Anker i ten und Sider i ten des 
Steirischen Erzberges. Tschermaks Mineral. Petrogr. Mitt., 22, 250-265. 

and Zemann, J., 1977. Refinement and comparison of the crystal 
structures in a dolomite and an Fe-rich ankerite. Tschermaks Mineral. 
Petrogr. Mitt., 24, 279-286. 

Bernard, F., Moutou, P. and Pichavant, M., 1985. Phase relations of tourmaline 
leucogranites and the significance of tourmaline in silicic magmas. 
Journ. Geol., 93, 271-291. 

Boardman, L.G., 1946. The geology of a portion of the Rooiberg tinfields. 
Trans. geol. Soc. S. Afr., 49, 103-132. 

Brown, C. E. and Ayuso, R.A., 1985. Significance of tourmaline-rich rocks in 
the Grenville Complex of St. Lawrence County, New York. U.S. Geological 
Survey Bulletin 1626, Chapter C., Cl-C32. 

Burnham, C.W., 1979. Magmas and hydrothermal fluids. In: Barnes (Ed.) 
Geochemistry of hydrothermal ore deposits. 2nd Ed. John Wiley. 
New York. 34-76. 

Clark, E.E.F, Donaldson, J.D. and Silver, J., 1976. The 119Sn Mossbauer 
spectra, cell dimensions, and minor element contents of some 
cassiterites. Min. Mag. (Short Communications), 40, 895 -898. 

Clark, A.H., Farrar, E., Caelles,J.C., Haynes, S.J., Lortie, R.B., McBride, 
S.L., Quirt, G.S., Robertson, R.C.R. and Zentilli, M., 1976. 
Longitudinal variations in the metallogenic evolution of the Central 
Andes: A progress report. Geological Association of Canada. Spec i a 1 
Paper Number 14. 58p. 

and Robertson, R.C.R., 1978. The evolution and origin of the 
northern plutonic sub-provinces of the Bolivian tin field. In: Abstracts 
of Papers - International Symposium, Geology of Tin Deposits. Geological 
Society of Malaysia, Annex to Warti-Geologi. Vol. 4, No 2. 42-43. 

127 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

Coetzee, J., 1984. A geochemical and petrological investigation of the low­
grade tin deposits in the Bobbejaankop Granite at the Zaaiplaats tin 
mine. M.Sc. thesis (Unpub1.) Univ. Pretoria. 126p. 

1986. The Lease granite - a granophyric miarolitic mineralised 
granite at the apical region of a tin-tungsten system. Trans. geo1. Soc. 
S. Afr., 89, 335-345. 

_____ and Twist, D., 1989. Disseminated tin mineralisation in the roof 
of the Bushve ld Granite p 1 utan at the Zaa i p laats Mine, with imp 1 icat ions 
for the genesis of magmatic hydrothermal tin systems. Econ. Geo1., 84, 
1817-1834. 

Crocker, I.T., 1976. Fluorite mineralisation in the Bushveld Granites south 
east of Rooiberg. M.Sc. thesis (unpub1.) Univ. Stellenbosch. 118p. 

1986. The Zaaiplaats tinfield, Potgietersrus district. In: 
Anhaeusser, C.R., and Maske, S. (Eds.). Mineral Deposits of Southern 
Africa. Vol. II, Geol. Soc. S. Afr., Johannesburg. 1307-1327. 

Dinsdale, J.L., 1982. The development and control of pocket - mineralisation 
in the Rooiberg Quartzites. M.Sc. thesis (Unpub1 .) Univ. Pretoria. 150p. 

Du Plessis, C.P. and Walraven, F., 1990. The tectonic setting of the Bushveld 
Complex in Southern Africa.I. Structural deformation and distribution. 
Tectonophysics, 176, 305-319. 

Duffield, W.A., 1990. Eruptive fountains of silicic magma and their possible 
effects on the tin content of fountain-fed lavas, Taylor Creek Rhyolite, 
New Mexico. In: H.J. Stein and J.L Hannah (Eds). Ore-bearing Granite 
Systems; Petrogenesis and Mineralizing Processes. Geo 1. Soc. Am. Special 
Paper 246. 251-262. 

Edmonds, E.A., McKeown, M.C. and Williams, M., 1975. British Regional Geology: 
South-West England. Fourth Ed. British Geological Survey. London. 138p. 

Eglington, B.M. and Harmer, R.E., 1989. GEODATE: a program for the processing 
and regression of isotope data using IBM-compatible microcomputers. 
CSIR Manual EMA-H 8901, 57p. 

Erasmus, C.S., Fesq, H.W., Cable, E.G.D., Rasmussen, S.E. and Sellschop, 
J.P.F., 1977. The NIMROC samples as reference material for neutron 
activation. Journ. Radioana1ytica1 Chem., 39, 323 - 329. 

Eriksson, P.G., Meyer, R. and Botha, W.J. 1988. A hypothesis on the Pretoria 
Group basin. 5. Afr. J. Geol., 94, 490-497. 

_____ , Schreiber, U.M. and Van der Neut, M. 1991. A review of the 
sedimentology of the early Proterozoic Pretoria Group, Transvaal 
Sequence, South Africa: implications for tectonic setting. J. Afr. 
Earth Sci., 13, 107-119. 

Eugster, H.P., 1985. Granites and hydrothermal ore deposits: a geochemical 
framework. Min. Mag., 49, 7-23. 

128 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

_____ , 1986. Minerals in hot water. Am. Mineral. 71, 665-673. 

Farmer, C.B., Searl, A. and Halls, C., 1991. Cathodoluminescence and growth 
of cassiterite in the composite lodes at South Crafty Mine, Cornwall, 
England. Min. Mag., 55, 447 - 458. 

Ford, W.E., 1932. Dana's textbook of mineralogy. Fourth Edition, John Wiley 
& Sons, New York, 85lp. 

Feather, C. E. and Willis, J.P., 1976. A simple method for background and 
matrix correction of spectral peaks in trace element determinations by 
X-ray spectrometry. X-ray spectrometry, 5, 41-48 

Flinter, B.H., 1971. Tin in acid granitoids: The search for a geochemical 
scheme of mineral exploration. In: Boyle, R.W. (Ed.) Geochemical 
Exploration. CIMM Spec. Vol. II, 323-330. 

Fait, F.F., Jr. and Rosenberg, P.E., 1977. Coupled substitutions in the 
tourmaline group. Contrib. Mineral. Petrol., 62, 109-127. 

Fourie, P.J., 1968. Die geochemie van granitiese gesteentes van die 
Bosveldstollingskompleks. DSc thesis (unpubl.) Univ. Pretoria. 290p. 

Garnett, R.H.T., 1965. Polyascendent zoning in the No.3 Branch Lode of Geevor 
Tin Mine, Cornwall. Symp. Post-magm. Ore Dep., Prague. 97-103. 

_____ , 1966a. Relationship between tin content and structure of lodes 
at Geevor Mine, Cornwall., Bull. Inst. Min. Met., 75. Bl-B22. 

_____ , 1966b. Distribution of cassiterite in vein tin deposits., Bull. 
Inst. Min. Met., 75. B245-B273. 

Georgees, C., 1974. Geology and mineralisation at Herberton Hill, 
Herberton, North Queensland, Australia. Unpubl. Honours thesis. James 
Cook University of North Queensland, Australia. 

Giuliani, G., 1987. La cassiterite zonee du gisement de Sokhret Allal (Granite 
des Zaer; Maroc Central): Composition chimique et phases fluides 
associees. Mineral. Deposita, 22, 253 - 261. 

Goldschmidt, V. M., 1937. The principles of distribution of chemical elements 
in minerals and rocks. J. Chem. Soc., 655 -673. 

Goldsmith, J.R., 1983. Phase relations of rhombohedral carbonates. In: Reeder 
Richard J (Ed.), Carbonates: Mineralogy and Chemistry. Reviews in 
Mineralogy, 11, 49-76. 

_____ , Graf, D.L. and Heard, H.C., 1961. Lattice constants of the 
calcium-magnesium carbonates. Am. Mineral., 46, 453-457. 

_____ , Graf, D.L., Witters, J. and Northrop, D.A., 1962. Studies in the 
system CaC03 -MgC03 -FeC03 : 1. Phase relations; 2. A method for major­
element spectrochemical analysis; 3. Composition of some ferroan 
dolomites. J. Geol., 70, 659-688. 

129 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

Grice, J.D. and Robinson, G.W., 1989. Feruvite, a new member of the tourmaline 
group, and its crystal structure. Canadian Min., 27, 199-203. 

_____ and Ercit, T.S., 1993. Ordering of Fe and Mg in the tourmaline 
crystal structure: The correct formula. Neues Jahrbuch Miner. Abh., 165, 
245-266. 

Haikney, S.A., 1986. Report on the compilation of geochemical data of the 
Rooiberg Fragment. Unpub1. rep. Gold Fields of South Africa. 
Johannesburg. 32p. 

Hall, M.R. and Ribbe, P.H., 1971. An electron microprobe study of luminescence 
centers in cassiterite. Am. Min., 56, 31 - 45. 

Hannah, J.L. and Stein, H.J., 1990. Magmatic and hydrothermal processes in 
ore-bearing systems. In: H.J. Stein and J.L Hannah (Eds). Ore-bearing 
Granite Systems; Petrogenesi s and Mi nera 1 i zing Processes. Geo 1. Soc. Am. 
Special Paper 246, 1-10. 

Harmer, R.E. and Farrow, D., 1995. An isotopic study of the Rooiberg Group: 
age implications and a potential exploration tool. Mineral. Deposita, 
30, 188-195 

Hatton, C.J. and Schweitzer, J.K., 1995. Evidence for synchronous extrusive 
and intrusive Bushveld magmatism. Journ. Afr. Earth Sciences, 4, 579-
594. 

Henry, S.J. and Guidotti, C.V., 1985. Tourmaline as a petrogenetic indicator 
mineral: an example from the staurolite-grade metapelites of NW Maine. 
Am. Miner., 70, 1-15. 

Hunter, D.R., 1973. The localisation of tin mineralisation with reference to 
Southern Africa. Miner. Sci. Eng., 5, 53-77. 

_____ , 1976. Some enigmas of the Bushveld Complex. Econ. Geol., 71, 
229 - 248. 

Iannello, P., 1970. The geology of the country between the Boshofsberg and the 
Crocodile River. M.Sc. thesis, Univ. Pretoria. 74p. 

_____ , 1971. The Bushveld Granites around Rooiberg, Transvaal, South 
Africa. Geo7. Rundschau, 60, 630-655. 

Ikingura, J.R., 1989. Geology, geochemistry and genesis of stanniferous 
granites in the southern part of the Karagwe-Ankolean Belt, NW Tanzania. 
Ph.D thesis (Unpubl), Carleton Univ. Ottawa. 326p. 

Ishihara, S., Sawata, H., Arpornsuwan, S., Busaracome, P. and Bungbrakearti, 
N., 1979. The magnetite-series and ilmenite-series granitoids and their 
bearing on tin mineralization, particulary of the Malay Peninsula 
region. Geo1. Soc. Malaysia Bull., 11, 103-110. 

_____ , 1981. The granitoid series and mineralization. Econ. Geol. 75th 
Anniv. Vol. 458-484. 

130 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

Ito, T and Sadanaga, R., 1951. A Fourier analysis of the structure of 
tourmaline. Acta Cryst., 4. 385-390. 

Izoret, L., Marnier, G. and Dusuavoy, Y., 1985. Caracterisation 
cristallochimique de la cassiterite des gisements d'etain et de 
tungstene de Galice, Espange. Canadian Mineralogist, 23, 221 -231. 

Jackson, N.J., Halliday, A.N., Sheppard, S.M.F. and Mitchell, J.G., 1982. 
Hydrothermal activity in the St. Just Mining District, Cornwall, 
England. In: Metallization Associated with Acid Magmatism. Evans, A.H. 
(Ed). John Wiley. New York. 137-179. 

Kanishcheva, L.I. and Romanenko, I.M., 1977. Zoning of cassiterite in 
tourmaline-type tin-ore deposits of the Maritime Region. Doklady Akad. 
Nauk SSSR, 236, 176 -178. 

Kleeman, G.J., and Twist, D., 1989. The compositionally-zoned sheet-like 
granite pluton of the Bushveld Complex: evidence bearing on the nature 
of A-type magmatism. Journ. Petrology, 6, 1383-1414. 

Kretz, R., 1982. A model for the distribution of trace elements between 
calcite and dolomite. Geochim. Cosmochim. Acta, 46, 1979-1981. 

Labuschagne, L.S., 1970a. The structure and mineralisation of the ore-bodies 
at Blaauwbank and Nieuwpoort, Rooiberg tin-field, Transvaal. M.Sc. 
thesis (unpubl.), Univ. Pretoria. 77p. 

_____ , 1970b. The mineralisation of the Rooiberg A Mine. Unpubl. 
mine report, Rooiberg Tin Ltd. 8p. 

_____ , Holdsworth, R. and Stone, T.P., 1993. Regional stream sediment 
geochemical survey of South Africa. Journ. Geochem. Expl., 47, 282-296. 

Lebedev, L. M., 1967. Metacolloids in endogenetic deposits. Inst. of Geol. 
of Ore Dep., Petr., Min. and Geochem. Acad. of Sciences, USSR, Moscow. 
Translated by: Southard., John B., Plenum Press. New York. 298p. 

Leube, A., 1960. Structural control in the Rooiberg tinfields, South Africa. 
· Trans. geol. Soc. S. Afr., 63, 265-282. 

_____ and Stumpfl, E.F., 1963. The Rooiberg and Leeuwpoort Tin Mines, 
Transvaal, S. Africa. Econ. Geol., 58, 391-418. 

Lehmann, B., 1990. Metallogeny of Tin. Lecture Notes in Earth Sciences, 32, 
Springer-Verlag. 2llp. 

_____ , 1982. Metallogeny of tin: magmatic differentiation versus 
geochemical heritage. Econ. Geo1., 77, 50-59. 

_____ , 1987. Tin granites, geochemical heritage, magmatic 
differentiation. Geol. Rundschau, 76/1, 177-185. 

Lenthall, D.H., 1972. Progress report on the Bushveld Project. Annual Rep. 
1971. Econ. Geol. Res. Unit., Univ. Wits. 

131 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

Lister, C.J., 1979. Quartz-cored tourmalines from Cape Cornwall and other 
localities. Proc. Ussher Soc.,4, Part 3, Bristol, United Kingdom, 402-
418 

London, D., 1987. Internal differentiation of rare-element pegmatites. 
Effects of boron, phosphorous and fluorine. Geochim. Cosmochim. Acta, 
51, 403-420. 

MacDonald, D.J. and Hawthorne, F.C., 1995. The crystal chemistry of Si-Al 
substitution in tourmaline. Canadian Min., 33, 849-858. 

Manning, D.A.C., 1982. Chemical and morphological variation in tourmalines 
from the Hub Kapong batholith of peninsular Thailand. Min. Mag., 45, 
139-147. 

_____ , and Pichavant, M., 1983. The role of fluorine and boron in the 
generation of granitic melts. In: Alderton, H.P., and Gribble, C.D., 
(Eds). Migmatites melting and metamorphism: Nantwich, Shiva 
Publications, 94-109. 

McCarthy, T.S., and Hasty, R.A., 1976. Trace element distribution patterns and 
their relationship to the crystallization of granitic melts. Geochim. 
Cosmochim. Acta, 40, 1351-1358. 

McDonald, D.P., 1912. The .occurrence of sideroplesite and ankerite in the 
cassiterite lodes at Rooiberg. Trans. geol. Soc. S. Afr., 15, 107-112. 

_____ , 1913. The cassiterite deposits of Leeuwpoort (938); the 
paragenesis of the lode-forming minerals. Trans. geol. Soc. S. Afr., 16, 
107-141. 

McIntire, W.L., 1963. Trace element partitioning coefficients - a review of 
theory and application to geology. Geochim. Cosmochim. Acta, 27, 1209-
1264 

Menge, G.F.W., 1963. The cassiterite deposits on Doornhoek 342KR and vicinity, 
west of Naboomspruit, Transvaal. M.Sc.thesis (unpubl.), Univ. Pretoria. 
54p. 

McNaughton, N.J., Pollard, P.J., Groves, D.I. and Taylor, R.G., 1993. A long­
lived hydrothermal system in the Bushveld granites at the Zaaiplaats Tin 
Mine: Lead isotope evidence. Econ. Geol., 88, 27-43. 

Misiewicz, J.E., 1992. The application of resource management at Rooiberg Tin 
Limited. MASSMIN 92. Johannesburg, SAIMM. 

Moller, P., Dulski, P., Schley, F., Luck, J. and Szacki, W., 1981. A new way 
of interpreting trace element concentrations with respect to modes of 
mineral formation. Journ. Geochem. Expl., 15, 271 - 284. 

_____ and Dulski, P., 1983. Fractionation of Zr and Hf in cassiterite. 
Chemical Geology, 12, 1 - 12. 

_____ , Dulski, P., Szacki, W., Malow, G, and Riedel,E., 1988. 
Substitution of tin in cassiterite by tantalum, niobium, tungsten, iron 
and manganese. Geochim. Cosmochim. Acta, 52, 1497 -1503. 

132 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

Moore, F. and Howie, R.A., 1979. Geochemistry of some Cornubian cassiterites. 
Mjneral. Deposjta, 14, 103 -107. 

Naude, K., 1993. A mineralogical and geochemical study of the tin 
deposit at the NAO-Mine in the Rooiberg tin field regarding 
cassiterite, tourmaline, carbonate, sulphide and quartz, wall rock 
alteration and fluid composition. M.Sc. thesjs (Unpubl.) Univ. 
Stellenbosch. 89p. 

Neiva, A. M. R., 1974. Geochemistry of tourmaline (schorlite) from granites, 
aplites and pegmatites from Northern Portugal. GeocMm. CosmocMm. Acta, 
38, 1307-1317. 

Newberry, R.J., Burns, L.E., Swanson, S.E. and Smith, T.E., 1990. Comparative 
petrologic evolution of the Sn and W granites of the Fairbanks-Circle 
area, interior Alaska. In: H.J. Stejn and J.L Hannah (Eds). Ore-bearjng 
Gran He Systems; Petrogenesj s and Mj nera U zj ng Processes. Geo 1. Soc. Am. 
Special Paper 246. 121-142. 

Niggli, P. and Morey, G.W. ca 1910-1930. See Bowen, N.L. Evolutjon of Igneous 
Rocks for a summary of the work of Niggli and Morey. 

Norrish, K. and Hutton, J.T., 1969. An accurate X-ray spectrographic method 
for the analysis of a wide range of geological samples. GeocMm. 
Cosmochjm. Acta, 33, 431-453. 

Olade, M.A., 1980. Geochemical characteristics of tin-bearing and tin-barren 
granites, Northern Nigeria. Econ. Geol., 75, 71-82. 

Ollila, J.T., 1981. A fluid inclusion and mineralogical study of tin deposits 
and rocks associated with the Bushveld Complex at the Zaaiplaats, 
Rooiberg and Union Tin Mines in the Central Transvaal, South Africa. PhD 
thesjs. Rand Afr. Univ. 257p. 

_____ , 1984. Fluid inclusions and tin deposition at Zaaiplaats, the 
central Transvaal, South Africa. Bull. Geol. Soc. fjnland, 56 (1-2) 59-
73. 

Phillips, A.H., 1982. The geology of the Leeuwpoort tin deposit and selected 
aspects of its environs. M.Sc. thesjs (unpubl.), Wits. Univ., 297p. 

Pitcher, W.S., 1979. The nature, ascent and emplacement of granitic magmas. 
J. geol. Soc. London., 136, 627-662. 

Plimer, I.R., 1980. Exhalative Sn and W deposits associated with mafic 
volcanism as precursors to Sn and W deposits associated with granites. 
Mjneral. Deposjta, 15, 275-289. 

_____ , Lu, J. and Kleeman, J.D., 1991. Trace and rare earth elements 
in cassiterite - sources of components for tin deposits of the Mole 
Granite, Australia. Mjneral. Deposjta, 26, 267 - 274. 

Pollard, P.J., Taylor, R.G. and Tate, N.M., 1989.·Textural evidence for quartz 
and feldspar dissolutions as a mechanism of formation for Maggs Pipe, 
Zaaiplaats tin mine, South Africa. Mjneral. Deposjta, 24, 210-218. 

133 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

_____ , Andrew, A.S. and Taylor, R.G., 1991a. Fluid inclusions and 
stable isotope evidence for interpretation between granites and magmatic 
hydrothermal fluids during formation of disseminated and pipe-style 
mineralisation at Zaaiplaats Tin Mine. Econ. Geol., 86, 121-141. 

_____ , Taylor, R.G, Taylor, R.P. and Groves, D.I., 1991b. Petrographic 
and geochemical evolution of pervasively altered Bushveld granites at 
the Zaaiplaats Tin Mine. Econ. Geol., 86, 1401-1433. 

, R.P. and Blenkinsop, J., 1991c. Rb/Sr isotope systematics of 
Sn-W-REE mineralisation in miarolitic cavities at the Zaaiplaats Tin 
Mine, Bushveld Complex. [Abs.]: Geol. Soc. Canada-Mineralog. Assoc. 
Canada. Program with Abstracts. 16, p AlOO. 

Rayleigh, J.W.S., 1896. Theoretical considerations respecting the separation 
of gases by diffusion and similar processes. Philos. Mag., 42, 77-107. 

Recknagel, R., 1908. On some mineral deposits in the Rooiberg District. Trans. 
geol. Soc. S. Afr., 11, 83-106. 

Reece, C., Ruiz, J., Duffield, W.A. and Patchett, J.P., 1990. Origin of~ 
Creek rhyolite magma, Black Range, New Mexico, based on Nd-Sr isotope 
studies. In: H.J. Stein and J.L Hannah (Eds). Ore-bearing Granite 
Systems; Petrogenesis and Mineralizing Processes. Geo 1. Soc. Am. Special 
Paper 246, 263-274. 

Reeder, R. J., 1983. Crystal chemistry of the rhombohedra 1 carbonates. In: 
Reeder Richard J., (Ed.), Carbonates: Mineralogy and Chemistry. Reviews 
in Mineralogy, 11, 1-47. 

_____ and Dollase, W.A., 1989. Structural variation in the dolomite­
ankerite solid-solution series: An X-ray, Mossbauer, and TEM study. Am. 
Mineral., 74, 1159-1167. 

Reinecke, L., 1929. Report on the mines of the Rooiberg Minerals Development 
Co. Ltd. Unpubl. Mine Report. 

Richards, R.J., and Eriksson, P.G. 1988. The sedimentology of the Pretoria 
Group in selected areas in the northern portion of the Rooiberg 
Fragment. 5. Afr. J. Geol., 91, 498-508 

Robb, L.J., Robb, V.M. and Walraven, F., 1994. The Albert silver mine 
revisited: towards a model for polymetallic mineralisation in granites 
of the Bushveld Complex, South Africa. Expl. Mining Geol., 4, 219-230 

Robinson, B.W. and Kusakabe, M., 1975. Quantitative preparation of S02 for 
~s;lls analyses from sulphides by combustion with cuprous oxide. 
Analytical Chemistry, 47, 1179-1181. 

Rose, A.W., Hawkes, H.E. and Webb, J.S., 1979. Geochemistry in Mineral 
Exploration. Academic Press, New York. 

Rosenberg, P.E., 1967. Su~solidus relations in the system CaC03-MgC03-FeC03 
between 350 and 550 C. Am. Mineral., 52, 787-796 

134 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

_____ , 1991. Structural variation in the dolomite-ankerite solid 
solution series: An X-ray, Mossbauer, and TEM study - a discussion. Am. 
Mineral., 76, 659-660. 

and Fait, Jr., F.F., 1979. Synthesis and characterization of 
alkali-free tourmaline. Am. Mineral., 64, 180-186. 

Rozendaal, A., Taros, M.S. and Anderson, J.R., 1986. The Rooiberg tin 
deposits, west-central Transvaal. In: Anhaeusser, C.R. and Maske, S. 
(Eds.). Mineral Deposits of Southern Africa. Vol. II,. Geol. Soc. S. 
Afr., Johannesburg., 1307-1327 

_____ , Misiewicz, J.E and Scheepers, R., 1995a. The tin-zone: sediment­
hosted hydrothermal tin mineralisation at Rooiberg, South Africa. 
Mineral. Deposita, 30, 178-187. 

_____ , Misiewicz, J.E and Scheepers, R., 1995b. Hydrothermal alteration 
associated with sediment-hosted Rooiberg tin deposits, South Africa. 
Trans. Inst. Min. Metall. (Sect. B: Appl. earth sci.), 104, 8121-8135. 

Ruck, R., Dusausoy, Y., Nguyen Trung, C., Gaite, J-M. and Murciego, A., 1989. 
Powder EPR study of natural cassiterites and synthetic Sn02 doped with 
Fe, Ti, Na and Nb. Eur. J. Mineral., 1, 343 -352. 

Rye, R.O., Lufkin, J.L. and Wasserman, M. D., 1990. Genesis of the rhyolite­
hosted tin occurrences in the Black Range, New Mexico, as indicated by 
stable isotope studies. In: H.J. Stein and J.L Hannah (Eds). Ore-bearing 
Granite Systems; Petrogenesi s and Mi nera 1 i zing Processes. Geo l. Soc. Am. 
Special Paper 246, 233-250. 

Schneider, H-J., Dulski, P., Moller, P., Luck, J. and Villalpando, A., 1978. 
Correlation of trace element distribution in cassiterites and 
geotectonic position of their deposits in Bolivia. Mineral. Deposita, 
13, 119 -122. 

Schweitzer, J.K, Hatton, C.J. and de Waal, S.A., 1995. Economic potential of 
the Rooiberg Group: Volcanic rocks in the floor and roof of the Bushveld 
Complex. Mineral. Deposita, 30, 168-177 

Simpson, P.R., and Hurdley, J., 1985. Relationship between metalliferous 
mineralization and Sn-U-F-rich mildly alkaline high heat production 
granites in the Bushveld Complex, South Africa. In: High Heat Production 
Granites. Hydrothermal circulation and ore genesis. Inst. Min. Met., 
London., 365-382 

Sinclair, A.J., 1991. A fundamental approach to threshold estimation in 
exploration geochemistry: probability plots revisited. Journ. Geochem., 
41, 1-72 

Sohnge, A.P.G., 1963. Genetic problems of pipe deposits in South Africa. 
Trans. geol. Soc. S. Afr., 66, xx-lxxii. 

Solliman, M.M., 1982. Chemical and physical properties of beryl and 
cassiterite ores, Southeastern Desert, Egypt. Trans. Instn. Min. Metal 1. 
(Sect. 8: Appl. earth sci.), 91, 817 - 820. 

135 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

South African Committee for Stratigraphy (SACS). 1980. Stratigraphy of South 
Africa, Part I (Comp. L.E. Kent). Lithostratigraphy of the Republic of 
South Africa, South West Africa/Namibia, and the Republics of 
Bophuthatswana, Transkei and Venda. Handbk. geol. Surv. S. Afr., 8, 
690p. 

Stear, W.M., 1976. The geology and ore controls of the northern Rooiberg 
tin-field, Transvaal. M.Sc. thesis, Univ. Stellenbosch. 89p. 

_____ , 1997a. The stratigraphy and sedimentation of the Pretoria Group 
at Rooiberg, Transvaal. Trans. geol. Soc. S. Afr., 80, 53-65. 

_____ , 1977b. The stratabound tin-deposits and structure of the 
Rooiberg Fragment. Trans. geol. Soc. S. Afr., 80, 67-78. 

Stacey, J.S. and Kramers, J.D., 1975. Approximation of terrestrial lead 
isotope evolution by a two stage model. Earth Planet. Sci. Lett., 26, 
207-221. 

Sun, S.-s., and McDonough, W.F., 1989. Chemical and isotopic systematics of 
oceanic basalts: implications for mantle composition and processes. In: 
Magmatism in the Ocean Basalts. Saunders, A.D., and Norry, M.J., (Eds). 
Geological Society Special Publication, 42, 313-345. 

Taylor, Roger G., 1978. Geology of tin deposits. Developments in Economic 
Geology, 11, Elsevier Scientific Publishing Company, 543p. 

Taylor, 8.E. and Slack, J.F., 1984. Tourmalines from Appalachian-Caledonian 
massive sulfide deposits: Textural, chemical and isotope relationships. 
Econ. Geol., 79, 1703-1726. 

Taylor, J.R., and Wall, V.J., 1992. The behaviour of tin in granitoid magmas. 
Econ. Geol., 87, 403-420. 

van Biljon, S., 1949. The transformation of the Pretoria Series in the 
Bushveld Complex. Trans. geol. Soc. S. Afr., 52, 1-175. 

Veizer, J., 1983. Trace elements and isotopes in sedimentary carbonates. In: 
Reeder Richard J., (Ed.), Carbonates: Mineralogy and Chemistry. Reviews 
in Mineralogy, 11, 265-300. 

Visser, D.J.L., 1970. Johannes Willemse. Symposium on the Bushveld Igneous 
Complex and other layered intrusions. Von Gruenewaldt, G. and Visser, 
D.J.L., (Eds.). Geol. Soc. S. Afr. Spec. Publ. No. 1, 1-4 

Von Gruenewaldt, G., and Strydom, J.H., 1985. Geochemical distribution 
patterns surrounding tin-bearing pipes and the origin of the 
mineralising fluids at the Zaaiplaats Tin Mine, Potgietersrus District. 
Econ. Geol., 80, 1201-1211. 

Walraven, F., 1986. Stratigraphy and structure of the Nebo Granite, Bushveld 
Complex, South Africa. Geocongress 86 Abstr., Geol. Soc. S. Afr. 
Johannesburg. 

136 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

_____ , 1987. Textural, geochemical and genetic aspects of the 
granophyric rocks of the Bushveld Complex. Mem. geol. Surv. S. Afr., 
72, 145p. 

_____ , 1997. Geochronology of the Rooiberg Group, Transvaal Supergroup, 
South Africa. Inf. Circ., Econ. Geol. Res. Unit, 316, 2lp. 

_____ , Kleemann, G.J., Allsopp, H.L., 1985. Disturbance of trace 
element or isotope systems and its bearing on mineralisation in acid 
rocks of the Bushveld Complex, South Africa. In: High Heat Production 
Granites. Hydrothermal circulation and ore genesis. Inst. Min. Met., 
London. 393-408 

_____ , Armstrong, R.A. and Kruger, F.J., 1990. A chronostratigraphic 
framework for the north-central Kaapvaal craton, the Bushveld Complex 
and the Vredefort structure. Tectophysics, 171, 23-48. 

_____ , and Hattingh, E., 1993. Geochronology of the Nebo Granite, 
Bushveld Complex. S. Afr. J. Geol., 96, 31-41. 

Webster, J.D., and Holloway, J.R., 1990. Partitioning of F and Cl between 
magmatic hydrothermal fluids and highly evolved granitic magmas. In: 
H.J. Stein and J.L Hannah (Eds). Ore-bearing Granite Systems; 
Petrogenesis and Mineralizing Processes. Geol. Soc. Am. Special Paper 
246. 21-34. 

Zemann, J., 1969. Crystal chemistry. In: Wedepohl, K.H., (Ed.), Handbook of 
Geochemistry, 1, Springer: Berlin, 12-36 

137 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

APPENDIX 

Table I - Sample number, rock type and co-ordinates of granitoids 

Tab le II - Rooiberg A, NAO and C Mines - Underground samples 
number, locality and main minerals 

Table III - Major, trace and REE analyses of Rooiberg granitoids 

Sample 

Table IV - Major and trace element analyses of Rooiberg ankerite, including 
mole percentages 

Table V - Pb-Pb isotopic data of Rooiberg ankerite 

Table VI - Partial analyses of Rooiberg tourmalines, including atomic 
proportions and site allocations 

Table VII- Trace element content of cassiterite 



Table I - Sample number, rock type 

and co-ordinates of granitoids 

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

Table I - Sample number, rock type and co-ordinates of granitoids 

Co-ordinates 
Station Field No Lab No Rock type South East Locality 

1 501L0 SLl Rashoop Granophyre 24 47 17 27 34 53 West 
2 502L0 SL2 Rashoop Granophyre 24 46 39 27 34 58 West 
3 503L0 SL3 Rashoop Granophyre 24 47 42 27 25 05 West 
4 504L0 SL4 Rashoop Granophyre 24 48 17 27 35 28 West 
5 505L0 SL5 Rashoop Granophyre 24 49 07 27 35 59 West 
6 506L0 SL6 Rashoop Granophyre 24 48 54 27 35 31 West 
7 507L0 SL7A Rashoop Granophyre 24 49 37 27 36 14 West 
8 508L0 SL8 Rashoop Granophyre 24 49 49 27 35 37 West 
9 509L0 SL9 Bobbejaankop Granite 24 50 01 27 35 24 West 

10 510L0 SLl0 Lease Granite 24 49 30 27 35 32 West 
11 511L0 SLll Bobbejaankop Granite 24 50 01 27 35 00 West 
12 512L0 SL12 Lease Granite 24 50 18 27 34 41 West 
13 513L0 SL13 Lease Granite 24 50 46 27 34 32 West 
14 514L0 SL14 Lease Granite 24 50 22 27 34 13 West 
15 515L0 SL15 Lease Granite 24 50 06 27 33 59 West 
16 516L0 SL16 Lease Granite 24 50 10 27 33 27 West 
17 517LO SL17 Lease Granite 24 49 13 27 33 36 West 
18 518L0 SL18 Not classified 24 49 42 27 33 31 West 
19 519L0 SL19 Nebo Granite 24 48 54 27 33 49 West 
20 520L0 SL20 Lease Granite 24 48 15 27 35 10 West 
21 521L0 SL21 Bobbejaankop Granite 24 48 27 27 34 49 West 
22 522L0 SL22A&B Bobbejaankop Granite 24 48 46 27 34 35 West 
23 523L0 SL23 Bobbejaankop Granite 24 49 01 27 34 05 West 
24 524L0 SL24 Klipkloof Granite 24 49 57 27 32 27 West 
25 525L0 SL25&A Klipkloof Granite 24 49 35 27 32 46 West 
26 526LO SL26 Bobbejaankop Granite 24 49 27 27 33 18 West 
27 527L0 SL27 Klipkloof Granite 24 48 43 27 33 33 West 
28 528L0 SL28&A Klipkloof Granite 24 48 19 27 33 30 West 
29 529L0 SL29 Klipkloof Granite 24 48 59 27 33 32 West 
30 530L0 SL30 Lease Granite 24 50 09 27 32 21 West 
31 531L0 SL31 Lease Granite 24 49 30 27 32 11 West 
32 532L0 SL32 Klipkloof Granite 24 49 02 27 32 04 West 
33 533L0 SL33 Lease Granite 24 48 35 27 32 27 West 
34 534L0 SL34 Nebo Granite 24 52 24 27 34 14 West 
35 535L0 SL35 Nebo Granite 24 52 00 27 34 54 West 
36 536L0 SL36 Nebo Granite 24 51 46 27 35 16 West 
37 537L0 SL37 Nebo Granite 24 51 35 27 35 57 West 
38 538L0 SL38 Nebo Granite 24 51 30 27 36 27 West 
39 539L0 SL39 Nebo Granite 24 5117 27 36 13 West 
40 540L0 SL40 Not classified 24 51 06 27 36 12 West 
41 541L0 SL41 Not classified 24 48 21 27 32 39 West 
42 542L0 SL42 Nebo Granite 24 51 28 27 34 45 West 
43 543L0 SL43 Nebo Granite 24 48 05 27 33 11 West 
44 544L0 SL44 Nebo Granite 24 48 02 27 33 37 West 
45 545L0 SL45 Lease Granite 24 47 56 27 34 03 West 
46 546L0 SL46 Lease Granite 24 47 55 27 33 04 West 
47 547LO SL47 Bobbejaankop Granite 24 47 38 27 33 18 West 
48 548L0 SL48 Not classified 24 52 19 27 33 34 West 
49 549L0 SL49 Nebo Granite 24 51 31 27 34 02 West 
50 550L0 SL50 Lease Granite 24 50 52 27 34 56 West 
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Table I (contd) - Sample number, rock type and co-ordinates of granitoids 

Co-ordinates 
Station Field No Lab No Rock type South East Locality 

51 551L0 SL51 Bobbejaankop Granite 24 50 45 27 35 31 West 
52 552L0 SL52 Bobbejaankop Granite 24 50 28 27 36 08 West 
53 553LO SL53 Nebo Granite 24 51 04 27 35 42 West 
54 554LO SL54 Lease Granite 24 46 24 27 33 09 West 
55 555L0 SL55 Lease Granite 24 46 32 27 32 51 West 
56 556L0 SL56 Not classified 24 46 46 27 32 32 West 
57 557L0 SL57 Klipkloof Granite 24 47 09 27 32 48 West 
58 558LO SL58 Lease Granite 24 46 27 27 32 19 West 
59 559L0 SL59 Bobbejaankop Granite 24 46 02 27 32 18 West 
60 560L0 SL60 Lease Granite 24 46 43 27 33 26 West 
61 561L0 SL61 Bobbejaankop Granite 24 46 49 27 33 19 West 
62 562L0 SL62 Lease Granite 24 46 49 27 33 19 West 
63 563L0 SL63 Lease Granite 24 47 56 27 34 01 West 
64 564L0 SL64 Lease Granite 24 48 08 27 32 53 West 
65 565L0 SL65 Lease Granite 24 50 11 27 34 44 West 
66 566L0 SL66 Klipkloof Granite 24 50 24 27 34 32 West 
67 567L0 SL67 Bobbejaankop Granite 24 48 50 27 34 23 West 
68 568L0 SL68 Not classified 24 53 20 27 32 32 West 
69 569LO SL69 Lease Granite 24 49 08 27 5119 East 
70 570L0 SL70 Lease Granite 24 49 48 27 51 21 East 
71 571LO SL71 Klipkloof Granite 24 50 13 27 5119 East 
72 572L0 SL72 Bobbejaankop Granite 24 5111 27 51 06 East 
73 573L0 SL73 Klipkloof Granite 24 52 20 27 52 07 East 
74 574L0 SL74 Klipkloof Granite 24 52 07 27 52 44 East 
75 575L0 SL75 Klipkloof Granite 24 57 54 27 53 19 East 
76 576L0 SL76 Klipkloof Granite 24 51 37 27 54 04 East 
77 577L0 SL77 Klipkloof Granite 24 50 33 27 54 30 East 
78 578L0 SL78 Lease Granite 24 49 50 27 53 13 East 
79 579L0 SL79 Klipkloof Granite 24 50 14 27 54 23 East 
80 580L0 SL80 Nebo Granite 24 49 55 27 53 46 East 
81 581LO SL81 Bobbejaankop Granite 24 51 09 27 52 17 East 
82 582L0 SL82 Lease Granite 24 51 37 27 51 58 East 
83 583L0 SL83 Nebo Granite 24 50 30 27 53 21 East 
84 584L0 SL84 Lease Granite 24 51 27 27 54 40 East 
85 585L0 SL85 Nebo Granite 24 49 04 27 57 25 East 
86 586L0 SL86 Nebo Granite 24 48 48 27 55 51 East 
87 587L0 SL87 Lease Granite 24 48 36 27 54 19 East 
88 588L0 SL88 Bobbejaankop Granite 24 48 43 27 52 01 East 
89 589L0 SL89 Lease Granite 24 48 43 27 52 01 East 
90 590L0 SL90 Not classified 24 49 51 27 57 30 East 
91 591LO SL91 Nebo Granite 24 49 02 27 54 29 East 
92 592L0 SL92 Nebo Granite 24 48 49 27 56 24 East 
93 593L0 SL93 Nebo Granite 24 48 58 27 56 12 East 
94 594L0 SL94 Not classified 24 50 58 27 55 50 East 
95 595L0 SL95 Not classified 24 51 37 27 54 38 East 
96 596L0 SL96 Nebo Granite 24 48 21 27 53 32 East 
97 597L0 SL79 Klipkloof Granite 24 47 57 27 54 23 East 
98 598L0 SL98 Not classified 24 46 49 27 54 36 East 
99 599L0 SL99 Nebo Granite 24 41 49 27 54 33 East 

100 600L0 SLl00 Nebo Granite 24 47 31 27 54 30 East 
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Table I (contd) - Sample number, rock type and co-ordinates of granitoids 

Co-ordinates 
Station Field No Lab No Rock type South East Locality 

101 601L0 SL101 Nebo Granite 24 46 49 27 54 10 East 
102 602LO SL102 Not classified 24 46 23 27 53 11 East 
103 603L0 SL103 Nebo Granite 24 47 29 27 56 51 East 
104 604L0 SL104 Not classified 24 49 34 27 58 49 East 
105 605L0 SL105 Lease Granite 24 52 48 27 52 39 East 
106 606L0 SL106 Lease Granite 24 53 32 27 53 10 East 
107 607L0 SL107 Nebo Granite 24 54 12 27 53 43 East 
108 608L0 SL108 Nebo Granite 24 45 36 27 56 49 East 
109 609L0 SL109 Lease Granite 24 45 18 27 57 23 East 
110 610L0 SLll0 Nebo Granite 24 44 46 27 58 34 East 
111 611L0 SLlll Not classified 24 45 27 27 58 10 East 
112 612L0 SL112 Nebo Granite 24 47 29 27 58 43 East 
113 613L0 SL113 Nebo Granite 24 54 09 27 53 20 East 
114 614L0 SL114 Nebo Granite 24 54 08 27 53 13 East 
115 615L0 SL115 Lease Granite 24 53 41 27 50 45 East 
116 616L0 SL116 Lease Granite 24 54 06 27 50 54 East 
117 617L0 SL117 Not classified 24 54 15 27 50 49 East 
118 618LO SL118 Lease Granite 24 54 26 27 50 49 East 
119 619L0 SL119 Lease Granite 24 54 23 27 50 29 East 
120 620L0 SL120 Nebo Granite 24 55 32 27 53 50 East 
121 621L0 SL121 Klipkloof Granite 24 55 48 27 53 17 East 
122 622L0 SL122 Klipkloof Granite 24 55 33 27 52 06 East 
123 623L0 SL123 Lease Granite 24 55 17 27 50 50 East 
124 624L0 SL124 Nebo Granite 24 53 53 27 33 54 East 
125 625L0 SL125 Nebo Granite 24 54 30 27 53 15 East 
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Table II - Rooiberg A, NAO and C Mines 

Underground samples: Sample number, locality and main minerals 



D
igitised by the D

epartm
ent of Library Services in support of open access to inform

ation, U
niversity of Pretoria, 2021 

TABLE II - Rooiberg A NAD And C Mines. Underground samples: Sample ntnnber, locality and main minerals 

Sample Mine Section/ Level Wall Tournt Tourm Cass.1 Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Fluors 
Lode rock l2 u 

lOOLO A Q-22 500 X 
lOlLO A Q-22 500 X 
102LO A Q-22 500 X 
103LO A Q-22 500 X X 
104LO A Q-22 580 X X 
105LO A Q-22 580 
106LO A Q-22 500 X 
107LO A Q-22 500 X 
108LO A Q-22 500 X X X X 
109LO A Q-22 500 X X X 
llOLO A Q-22 500 X X 
lllLO A Q-22 500 X 
112LO A Q-22 580 X X X 
113LO A Q-22 580 X X 
114LO A Q-22 580 X X X X 
115LO A Q-22 565 X 
116LO A Q-22 565 X X X 
117LO A Q-22 565 X X X 
118LO A Q-22 565 X X 
119LO A Q-22 565 
120LO A Q-22 565 X 
121LO A Q-22 500 X X X 
122LO A Q-22 500 X 
123LO A Q-22 500 X X X 
124LO A Q-22 500 X X 
125LO A Q-22 500 X 
126LO A Q-22 500 X 
127LO A Q-22 500 X 
128LO A Q-22 500 X 
129LO A Q-22 500 X X 
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TABLE II (contd) - Rooiberg A NAO And C Hines. Underground samples: Sample nunber, locality and main minerals 

Sample Hine Section/ Level Wall Tourm Tourm Cass.1 Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Floors 
Lode rock L2 LI 

13010 A Q-22 500 X 
13110 A Q-22 500 
13210 A Q-22 500 
13310 A Q-22 500 
13410 A Q-22 500 X X X 
13510 A Q-22 500 
14310 A Q-22 500 X 
14410 A Q-22 500 X 
14510 A Q-22 500 X 
14610 A Q-22 500 X 
14710 A Q-22 500 X 
14810 A Q-22 500 X X X 
14910 A Q-22 500 X X 
15010 A Q-22 525 X X 
15110 A Q-22 525 X X X 
15210 A Q-22 565 X X X 
15310 A Q-22 565 X X X X 
15410 A Q-22 565 X 
15510 A Q-22 565 X X 
15610 A Q-22 565 X X 
15710 A Q-22 565 X X X 
15810 A Q-22 565 X X X X 
15910 A Q-22 565 X X X 
16010 A Q-22 565 X X X 
16110 A Q-22 565 X X 
16210 A Q-22 565 X X 
16310 A Q-22 580 X X 
16410 A Q-22 580 X 
16510 A Q-22 580 
16610 A Q-22 580 
16710 A Q-22 580 X 
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TABLE II (contd) - Rooiberg A NAD And C Mines. Underground samples: Sample number, locality and main minerals . 
-

Sample Mine Section/ Level Wall Tourm Tourm. Cass.1 Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Fluors 
Lode rock L2 LI 

16810 A Q-22 580 
16910 A Q-22 580 
17010 A Q-22 580 
17110 A Q-22 580 
17210 A Q-22 580 
17310 A Q-22 580 
17410 A Q-22 580 
17510 A Q-22 580 
17610 A Q-22 580 X X 
17710 A Q-22 580 
17810 A Q-22 580 
17910 A Q-22 580 
18010 A Q-22 580 
18810 A Q-22 580 X 
18910 A Q-22 580 X X X 
19010 A Q-22 580 X X X X 
19110 A Q-22 580 X 
19210 A Q-22 580 X X X X X X 
19310 A Q-22 580 X X X X X 
19410 A Q-22 580 X X X X 
19510 A Q-22 580 X X X X X 
19610 A Q-22 580 X X X 
19710 A Q-22 580 
19810 A 19N 760 X 
19910 A 19N 760 X X 
20010 A 19N 760 X X 
20110 A 19N 760 X X 
20210 A 19N 760 X X X 
20310 A 19N 640 X X X 
20510 A 19N 640 X X X 
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TABLE II (contd) - Rooiberg A NAD and C Hines. Underground samples: Sample nllllber, locality and main minerals 

Sample Hine Section/ Level Wall Tourrn Tourrn Cass.1 Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Floors 
Lode rock l2 Lf 

206L0 A 19N 640 X X X X 
207L0 A 19N 640 X X X X X 
208L0 A 19N 640 X X X X X 
209L0 A 19N 640 X X X X X 
210L0 A 19N 640 X X X X 
211L0 A 19N 640 X 
212L0 A 19N 640 X X X X 
213L0 A 19N 640 X X X 
214L0 A 19N 640 X X X X 
215L0 A 19N 640 X X X 
216L0 A H-18 780 X X X 
217L0 A M-18 780 X X 
218L0 A M-18 780 X X X 
219L0 A M-18 780 X X X 
220L0 A M-18 780 X X 
221L0 A M-18 780 X X X 
222L0 A Jewel Box 680 X X X 
223L0 A Jewel Box 680 X X X X 
224L0 A Jewel Box 680 X X X 
225L0 A Jewel Box 680 X 
226L0 A Jewel Box 680 X X X X 
227L0 A Jewel Box 680 X X X 
228L0 A H-18 780 X 
229L0 A M-18 780 X X X 
230L0 A M-18 780 X X 
231L0 A M-18 780 X X 
232L0 A M-18 780 X X 
233L0 A M-18 780 X 
234L0 A M-18 780 
235L0 A M-18 780 X X X X X 
236L0 A M-18 780 X X X 
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TABLE II (contd) - Rooiberg A NAD and C Hines. Undergroillld samples: Sample number, locality and main minerals 

Sample Hine Section/ Level Wall Tourrn Tourrn Cass.I Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Fluors 
Lode rock L2 u 

237L0 A H-18 780 X X X X X 
238L0 A H-18 780 X X X 
239L0 A M-18 780 X X X X 
240L0 A H-18 780 X X X X X 
241L0 A M-18 780 X X X 
242L0 A H-18 780 X 
243L0 A H-18 780 X X X 
244L0 A H-18 780 X 
245L0 A Jewel Box 680 X X 
246L0 A Jewel Box 680 X X 
247L0 A Jewel Box 680 X X X 
248L0 A Jewel Box 680 X X 
249L0 A Jewel Box 680 X X 
250L0 A Jewel Box 680 X X 
251L0 A Jewel Box 680 X X 
252L0 A Jewel Box 680 X X 
253L0 A Jewel Box 680 X X 
254L0 A Jewel Box 680 X X X 
255L0 A Jewel Box 680 X X X 
256L0 A Jewel Box 680 X X 
257L0 A Jewel Box 680 X 
258L0 A Jewel Box 680 X 
259L0 A Jewel Box 680 X X X 
260L0 A Jewel Box 680 X X X 
261L0 A Jewel Box 680 X X X 
262L0 A U30 780 X X X 
263L0 A U30 780 X X X 
264L0 A U30 780 X X X X 
265L0 A U30 780 X X X X 
266L0 A U30 780 X X 
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TABLE II (contd) - Rooiberg A NAD and C Mines. Underground samples: sample nunber, ~ocality and main minerals 

Sample Mine Section/ Level Wall Tourm Tourm Cass.1 Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Floors 
Lode rock L2 Lt 

267L0 A U30 780 X X X 
268L0 A U30 780 X X X 
269L0 A U30 780 
270L0 A U30 780 X X 
271L0 A U30 780 X X X 
272L0 A U30 780 X X X 
273LO A U30 780 X X X X 
274L0 A U30 780 X X X 
275L0 A U30 780 X 
276L0 A U30 780 X X X 
277L0 A U30 780 X X 
425L0 A Jewel Box 680 X X X 
428L0 A Q-22 500 X 
429L0 A Q-22 500 X 
430L0 A Q-22 500 X 
432LO A Q-22 565 X X X 
433L0 A Q-22 565 X 
434L0 A Q-22 565 X X 
435L0 A Q-22 580 X X X 
436L0 A Magazine 580 X X X 
437L0 A Magazine 580 X X 
438L0 A Magazine 580 X X 
439L0 A 19N 760 X X 
440L0 A 19N 640 X X X X 
441L0 A 19N 640 X X X X 
442L0 A 19N 640 X X X X 
443L0 A 19N 640 X X X X 
444L0 A 19N 640 X X X X 
445L0 A 19N 640 X X X X 
446L0 A 19N 640 X X X X 
447L0 A 19N 640 X X X X X 
448L0 A 19N 640 X X X X X 
449L0 A 19N 640 X X X 
450L0 A 19N 640 X X X 
451L0 A 19N 640 X X X X 
453L0 A Jewel Box 680 X X X 
455L0 A Q-22 500 X 
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TABLE II (contd) - Rooiberg A NAO and C Mines. Underground samples: Sample nunber, locality and main minerals 

Sample Mine Section/ Level Wall Tourm Cassit.Pyrite Sulph. Ank. Siderite Qrtz Ser./Cl Floors 
Lode rock 

13610 NAO C Lode 1480 X X X 
13710 NAO C Lode 1480 X X X 
13810 NAO C Lode 1480 
13910 NAO C Lode 1480 X X X 
14010 NAO 1480 
14110 NAO 1480 
14210 NAO AMS Lode 1480 X 
27810 NAO C 1480 X X 
27910 NAO C 1480 X 
28010 NAO C 1480 X X 
28110 NAO C 1480 X X X X X 
28210 NAO C 1480 
28310 NAO C 1480 
283/410 NAO C 1480 
28410 NAO C 1480 X X X X 
28510 NAO C 1480 X X 
28610 NAO C 1480 X X 
28710 NAO Cotton 1580 X X X 
28810 NAO Cotton 1580 X X X X 
28910 NAO Cotton 1580 X X X 
29010 NAO Cotton 1580 X X X X 
29110 NAO Cotton 1580 X X X X X 
29210 NAO C 1480 X 
29310 NAO C 1480 X X X X X 
29410 NAO C 1480 X X X X 
29510 NAO C 1480 X X X 
29610 NAO C 1480 X X X X 
29710 NAO C 1480 X 
29810 NAO C 1480 X X X X 
29910 NAO C 1480 X X X X 
30010 NAO Union 1480 X X X X X X X 
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TABLE II (contd) - Rooiberg A NAD and c Hines. Underground samples: Sample nl.Dnber, locality and main minerals 

Sample Hine Section/ Level Wall Tourm Cassit.Pyrite Sulph. Ank. Siderite Qrtz Ser./Cl Fluors 
Lode rock 

301L0 NAD Union 1480 
30210 NAD Union 1480 X X X 
303L0 NAD Union 1480 X X X X 
304L0 NAD Union 1480 X X X X X 
30510 NAD Union 1480 X X X 
306L0 NAD Union 1480 X X X X 
307L0 NAD Union 1480 X X X X X 
30810 NAD Union 1480 X X 
309L0 NAD Bonus 1380 X X X 
310L0 NAD Bonus 1380 X X X 
311L0 NAD u 1380 X X X 
312L0 NAD u 1380 X X X X 
313L0 NAD u 1380 X X X 
314L0 NAD Ross-Watt 1380 X X X X 
315L0 NAD Ross-Watt 1380 X X 
316L0 NAD Ross-Watt 1380 X 
317L0 NAD Ross-Watt 1380 X 
318L0 NAD Ross-Watt 1380 X 
31910 NAD u 1380 X X 
320L0 NAD Bonus 1380 X X X X 
321L0 NAD Bonus 1380 X X 
322L0 NAD Bonus 1380 X X X 
323L0 NAD Bon.9s 1380 X X 
324L0 NAD Bonus 1380 X 
325L0 NAD Bonus 1380 X 
326L0 NAD Bonus 1380 X 
327L0 NAD Bonus 1380 X X X 
328L0 NAD Bonus 1380 X X 
329L0 NAD Bonus 1380 X X X X. 
330L0 NAD Bonus 1380 X X 
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TABLE II (contd) - Rooiberg A NAD and C Mines. Underground samples: Sample ntnnber, locality and main minerals 

Sample Mine Section/ Level Wall Tounn Cassit.Pyrite Sulph. Ank. Siderite Qrtz Ser./Cl Fluors 
Lode rock 

331LO NAD u 1380 X X X X 
332LO NAD u 1380 X X X 
333LO NAD u 1380 X X X 
334LO NAD u 1380 X X X X 
335LO NAD u 1380 X X X X 
336LO NAD u 1380 X X X X 
337LO NAD u 1380 X X X X 
338LO NAD u 1380 X X X 
339LO NAD u 1380 X X X X 
340LO NAD u 1380 X X X X 
341LO NAD u 1380 X X 
342LO NAD u 1380 X X 
431LO NAD C Lode 1480 X X X 
455LO NAD C 1480 X X X X 
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TABLE II (contd) - Rooiberg A NAD and C Mines. Underground samples: Sample ntnnber, locality and main minerals 

Sample Mine Section/ Level Wall ChloritTourm Cassit.Pyrite Sulph. Ank. Feldspar Qrtz Ser./Cl Fluors 
Lode rock 

343LO C CA 1740 X X X X 
344LO C CA 1740 X X X 
345LO C CA 1740 X X X 
346LO C CA 1740 X X X X 
347LO C CA 1740 X X X 
348LO C CA 1740 X X X X X X 
349LO C CA 1740 X X X X X 
350LO C CA 1740 X X X X 
351LO C CA 1740 X 
352LO C CA 1740 X 
353LO C CA 1740 X 
354LO C CA 1740 X X xx 
355LO C CA 1740 X XXX 
356LO C CA 1740 X X 
357LO C New 1740 X X X 
358LO C New 1740 X X X 
359LO C New 1740 X X xx 
360LO C FLFract 1740 X 
361LO C Gap 1740 X X X 
362LO C Gap 1740 X X 
363LO C Gap 1740 X X X 
364LO C Gap 1740 X X 
365LO C Gap 1740 X X 
366LO C Gap 1740 X X X 
367LO C Gap 1740 X X X 
368LO C Gap 1740 X X 
369LO C Gap 1740 X X 
370LO C Gap 1740 X X 
371LO C Gap 1740 X X 
372LO C Gap 1740 X X X 
373LO C Gap 1740 X X 
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TABLE II (contd) - Rooiberg A NAD and C Hines. Undergrolllld samples: Sample number, locality and main minerals 

Sample Mine Section/ Level Wall ChloritTourm Cassit.Pyrite Sulph. Ank. Feldspar Qrtz Ser./Cl Fluors 
Lode rock 

37410 C Gap 1740 X 
375L0 C Gap 1740 X X 
376L0 C Gap 1740 X X 
377L0 C Gap 1740 X X X 
378L0 C Gap 1740 X 
37910 C Gap 1740 X X 
38010 C Gap 1740 X X 
38110 C Gap 1740 X 
38210 C Gap 1740 X 
38310 C Gap 1740 
38410 C Gap Lower 1870 X 
38510 C Gap Lower 1870 X X 
38610 C Gap Lower 1870 X 
387L0 C Gap Lower 1870 X X X 
38810 C Gap Lower 1870 X X 
38910 C Gap Lower 1870 X X X 
39010 C Gap Lower 1870 X X X 
39110 C Gap Lower 1870 X X 
39210 C Gap Lower 1870 X X X 
39310 C Gap Lower 1870 X X X X 
39410 C Gap Lower 1870 X X 
39510 C Gap Lower 1870 X X X X 
39610 C Gap Lower 1870 X X X 
397L0 C Gap Lower 1870 X X X 
39810 C Gap Lower 1870 X X X X X 
39910 C Gap Lower 1870 X X X 
400L0 C Gap Lower 1870 X X 
40110 C Gap Lower 1870 X X X 
402L0 C Gap Lower 1870 X xx 
40310 C Gap Lower 1870 X X X 
40410 C Gap Lower 1870 



D
igitised by the D

epartm
ent of Library Services in support of open access to inform

ation, U
niversity of Pretoria, 2021 

TABLE II (contd) - Rooiberg A NAD and C Mines. Underground samples: Sample ntnnber, locality and main minerals 

Sample Mine Section/ Level Wall ChloritTourm Cassit.Pyrite Sulph. Ank. Feldspar Qrtz Ser./Cl Fluors 
Lode rock 

40510 C Gap Lower 1870 
40610 C GLLoopO/D 1740 X X X 
40710 C GLLoopO/D 1740 X X X 
40810 C GLLoopO/D 1740 X X X 
40910 C GLLoopO/D 1740 X X 
41010 C GLLoopO/D 1740 X X X 
41110 C GLLoopO/D 1740 X X X 
41210 C GLLoopO/D 1740 X 
41310 C GLLoopO/D 1740 X X 
41410 C GLLoopO/D 1740 X X X 
41510 C G11oop0/D 1740 X X X 
41610 C GLLoopO/D 1740 X 
41710 C G1Loop0/D 1740 X X X 
41810 C GLLoopO/D 1740 X 
41910 C A Upper 1870 X X 
42010 C A Upper 1870 X X X 
42110 C A Upper 1870 X X X 
42210 C A Upper 1870 X X X 
42310 C Hosking 1870 X X X 
42410 C Hosking 1870 X X X 
42510 C Hosking 1870 X 
42610 C Hosking 1870 X X X 
42710 C Hosking 1870 X X X X 



Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021 

Table III - Major, trace and rare earth element analyses 

of Rooiberg granitoids 
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Table III - Major, trace and REE analyses of Rooiberg granitoids 

SL No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Si02 75.55 75.36 74.40 73.99 74.32 74.86 75.97 72.52 78.80 77.41 77.02 75.03 77.10 76.64 76.62 74.34 
Ti02 0.27 0.25 0.27 0.23 0.23 0.25 0.26 0.09 0.04 0.08 0.13 0.12 0.15 0.18 0.11 0.17 
Al203 11.50 11.54 11.39 12.10 12.24 11.46 11.56 12.90 12.15 12.10 11.75 11.88 11.70 12.57 12.4112.17 
FeO 1.22 1.53 2.68 2.58 2.75 1.98 2.02 2.65 0.17 0.17 1.06 1.70 1.90 1.56 0.90 2.08 
Fe203 3.08 2.70 1.54 1.06 1.57 1.94 1.25 1.89 0.81 2.69 1.42 1. 77 0.84 1.12 1.30 1.03 
MnO 0.04 0.02 0.05 0.06 0.04 0.03 0.04 0.05 0.02 0.02 0.02 0.01 0.04 0.03 0.02 0.04 
MgO 0.03 0.00 0.09 0.16 0.16 0.03 0.01 0.16 0.00 0.08 0.03 0.05 0.02 0.00 0.00 0.08 
cao 0.66 0.79 0.88 0.64 0.78 0.73 0.99 0.58 0.72 0.16 0.49 1.07 0.35 0.78 0.67 0.33 
Na20 3.36 4.03 3.06 2.96 3.12 3.05 3.25 3.19 4.39 2.96 3.51 2.97 3.55 4.17 3.84 3.59 
K20 5.16 3.89 5.41 5.06 4.39 4.79 5.38 4.91 4.20 5.13 5.31 5.20 4.52 4.46 5.07 5.26 
P205 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.00 0.01 
H20- 0.04 0.09 0.09 0.07 0.09 0.17 0.07 0.09 0.04 0.06 0.02 0.08 0.07 0.05 0.07 0.03 
H20+ 0.41 0.24 0.52 0.62 0.44 0.68 0.40 0.73 0.23 0.55 0.60 0.78 0.63 0.39 0.40 0.71 
CO2 0.05 0.07 0.16 0.40 0.04 0.32 0.04 0.38 0.05 0.04 0.05 0.07 0.13 0.06 0.06 0.26 
s 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.01 o.oo 0.01 0.00 0.00 0.01 0.00 
Total 101.4 100.6 100.6 100.0 100.2 100.3 101.3 100.2 101.6 101.5 101.4 100.7 101.0 102.0 101.5 100.1 

Ba 1105 1085 1140 1138 1177 1015 1132 542 159 255 287 603 341 542 319 684 
B 343 299 354 344 626 232 264 663 88 135 187 185 195 217 207 239 
Cr 119 172 183 168 143 176 131 162 138 131 193 176 128 195 224 130 
Cu 13 12 13 10 11 9 9 10 11 14 9 10 10 9 10 12 
F 0.13 0.14 0.1 0.1 0.1 0.06 0.11 0.1 0.35 0.09 0.21 0.455 0.1 0.19 0.295 0.04 
Ga 21 21 19 20 20 19 21 27 30 34 27 28 22 26 28 25 
Li 2 2 8 6 18 8 7 1 2 4 4 11 13 7 9 
Mo 3 4 6 4 6 5 3 2 2 3 10 4 2 3 4 2 
Nb 23 23 22 20 22 20 22 45 51 72 34 57 19 34 38 32 
Ni 6 10 9 7 7 7 6 14 6 7 10 15 8 14 10 10 
Pb 18 15 18 17 14 10 11 33 7 5 18 39 21 24 31 23 
Rb 212 135 194 168 166 171 201 271 257 348 307 284 212 250 293 251 
Sc 6 10 10 8 12 7 10 5 6 4 9 9 8 7 5 11 
Sn 9 5 9 3 4 10 5 6 4 9 13 8 4 6 5 5 
Sr 33 51 33 63 60 46 37 13 5 7 9 5 18 20 8 13 
Th 24 22 23 25 23 21 25 64 50 54 40 63 39 76 43 78 
u 6 5 7 6 4 5 5 13 9 5 15 17 9 19 13 11 
V 8 7 9 9 7 9 10 5 6 7 6 5 4 5 6 4 
w 9 17 13 11 11 11 10 21 14 12 16 24 15 24 20 19 
y 71 171 73 71 74 78 90 226 86 74 131 302 121 267 156 179 
Zn 59 50 58 45 35 49 83 43 10 15 55 69 57 52 50 47 
Zr 405 462 406 411 436 392 396 209 214 260 273 295 136 215 230 164 

La 199 89 94.8 97.8 202 25.6 15.3 76.5 188 80.4 175 198 
Ce 282 164 174 180 405 41.2 70.8 149 359 172 312 393 
Pr 39.3 18.5 18.9 20 39.6 4.2 6.3 14.8 36 23.1 38 46.6 
Nd 163 65.2 67 71.5 160 14.6 29.6 56.7 144 88.4 179 174 
Sm 32.7 12.2 12.8 13.9 35.2 4.2 5.2 13.2 35.9 19.9 46.3 33.3 
Eu 5.1 1.7 1.5 1.5 0 0.1 0.2 0.3 0.1 0.8 1 1.3 
Gd 32.6 11.6 12.1 13.6 35.8 4.5 5.2 14.4 40.5 20.8 52.2 30.7 
Tb 4.7 1.8 1.9 2.1 5.8 0.9 1.4 2.4 6.4 3.1 7.8 4.5 
Dy 27.7 11 11.2 12.8 34.1 6.8 10.8 15.5 39.6 17.4 43.1 25.4 
Ho 131 52.5 64.5 70.5 161 59.2 66.6 99.7 227 79.2 217 101 
Er 15.7 7 7 8 18.8 5.7 9.1 10.6 24.8 8.8 23 14.5 
Tm 2.1 1 1 1.2 2.6 1 1.6 1.6 3.6 1.2 3 2 
Yb 13.5 7.3 7.1 8.2 16.6 7.4 11.6 10.8 22.8 7.4 19 13.3 
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Table III (contd) - Major, trace and REE analyses of Rooiberg granitoids 

SL No 17 18 19 20 21 22A 22B 23 24 25 25A 26 27 28 28A 29 
Si02 75.67 76.16 76.26 73.48 74.75 74.03 75.41 74.74 76.72 74.63 76.71 77.74 75.40 76.69 74.98 75.70 
Ti02 0.19 0.18 0.09 0.23 0.06 0.27 0.09 0.11 0.11 0.08 0.11 0.12 0.13 0.10 0.12 0.12 
Al203 12.1111.93 12.55 12.00 12.57 12.30 12.85 12.58 11.63 13.15 12.07 11.90 12.2111.87 12.60 12.63 
FeQ 1.59 1.42 0.71 3.03 0.57 1.13 1.01 1.32 1.25 1.13 1.21 0.71 1.45 1.35 1.14 0.83 
Fe203 1.27 1.20 1.55 1.31 1.48 3.60 1.23 1.29 0.86 1.18 0.84 1.34 1.19 0.83 1.38 1.91 
MnO 0.04 0.04 0.05 0.04 0.02 0.04 0.02 0.04 0.04 0.04 0.04 0.03 0.04 0.04 0.04 0.03 
MgO 0.08 0.03 0.11 0.13 0.13 0.12 0.13 0.17 0.12 0.15 0.10 0.00 0.17 0.07 0.12 0.11 
cao 0.64 0.49 0.39 0.68 1.27 0.56 0.66 0.70 0.62 0.64 0.41 0.39 0.65 0.62 0.63 0.30 
Na20 3.41 3.30 3. 71 2.86 3.27 3.39 3.69 3.36 3.10 3.41 3.51 3.32 3.37 3.64 3.48 3.41 
K20 5.24 5.03 3.87 4.67 4.88 4.00 4.19 4.96 4.31 4.84 4.41 5.45 5.04 5.19 4.76 4.09 
P205 0.02 0.01 0.01 0.02 0.01 0.03 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 
H20- 0.06 0.06 0.11 0.13 0.10 0.06 0.04 0.04 0.09 0.09 0.08 0.06 0.09 0.08 0.08 0.16 
H20+ 0.35 0.57 0.34 1.01 0.48 0.35 0.40 0.51 0.51 0.47 0.44 0.42 0.56 0.42 0.46 0.54 
CO2 0.05 0.11 0.05 0.36 0.08 0.08 0.08 0.25 0.34 0.05 0.11 0.05 0.31 0.14 0.08 0.05 
s 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Total 100.7 100.5 99.8 100.0 99.7 100.0 99.8 100.1 99.7 99.9 100.1101.5 100.6 101.1 99.9 99.9 

Ba 678 443 361 791 351 1092 397 365 494 542 316 411 429 488 435 287 
B 209 232 594 645 274 641 566 605 553 586 558 208 602 599 583 609 
Cr 189 183 181 168 159 170 188 186 151 173 183 182 162 223 135 180 
cu 9 9 11 12 29 9 10 15 10 8 11 9 10 9 10 10 
F 0.09 0.25 0.2 0.16 0.71 0.12 0.31 0.19 0.16 0.16 0.24 0.17 0.16 0.24 0.24 0.15 
Ga 22 25 27 19 31 20 30 26 22 22 30 25 24 27 26 25 
Li 6 4 11 10 7 15 13 11 21 16 17 5 13 15 10 16 
Mo 3 2 3 5 3 4 3 3 3 2 3 3 2 4 2 3 
Nb 19 31 34 22 71 22 55 36 27 22 40 37 28 34 36 23 
Ni 8 11 10 9 11 7 12 11 10 9 12 8 11 12 11 12 
Pb 16 15 44 15 7 18 12 14 23 38 27 29 25 40 31 23 
Rb 255 261 325 261 403 155 344 357 221 241 263 316 288 309 306 305 
Sc 6 3 8 11 8 9 4 5 7 6 5 7 5 8 8 8 
Sn 5 5 10 11 11 7 6 4 7 6 3 5 3 6 4 5 
Sr 40 12 7 19 6 74 6 7 18 27 14 12 10 10 11 11 
Th 27 49 41 23 59 24 53 46 40 32 40 35 45 46 43 37 
u 5 10 11 7 23 6 21 12 8 6 12 12 14 10 8 16 
V 9 6 7 7 7 11 7 7 7 8 7 7 5 6 6 5 
w 15 20 18 12 18 12 20 21 17 14 19 14 19 23 17 18 
y 98 196 122 62 184 66 157 145 111 116 179 92 167 170 178 168 
Zn 50 49 85 62 22 41 41 48 59 89 88 89 76 92 90 66 
Zr 279 134 225 429 250 364 276 265 211 154 150 258 322 296 226 309 

La 110 118 95.6 107 70.3 201 
Ce 210 214 160 206 145 300 
Pr 22 20.6 13.7 23.4 16.5 31.1 
Nd 90.4 73.6 50.6 81.6 74 102 
Sm 19.2 16.4 11.8 17.1 16.2 18.2 
Eu 1.2 1.1 0.1 1.8 1 0.1 
Gd 19 16.1 13.4 16.3 16.9 19 
Tb 2.9 3 2.3 2.5 2.5 3 
Dy 16.6 17.7 16.5 14.7 15.6 18.7 
Ho 80.8 92 150 69.7 83.5 143 
Er 9.6 11.4 14 8.9 9.7 13 
Tm 1.4 2 2.5 1.3 1.4 2.1 
Yb 8.9 11.6 18.8 8.2 9 13.1 
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Table III (contd) - Major, trace and REE analyses of Rooiberg granitoids 

SL No 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
Si02 74.37 76.60 76.60 75.08 76.56 77.48 76.43 74.71 77.21 76.74 74.14 77.73 75.55 75.85 75.06 74.78 
Ti02 0.10 0.12 0.11 0.09 0.12 0.10 0.12 0.14 0.10 0.11 0.14 0.04 0.12 0.13 0.13 0.11 
Al203 12.67 12.26 12.35 12.87 12.54 12.96 12.34 12.80 11.82 11.90 11.98 12.83 12.53 12.29 12.82 12.85 
FeO 1.37 0.98 0.79 0.65 0.43 0.26 0.71 1.01 0.73 0.43 1.66 0.83 0.75 1.60 0.98 1.43 
Fe203 0.99 0.41 1.61 1.55 1.23 0.59 1.39 1.59 1.27 1.40 1.01 0.66 1.84 0.94 1.90 1.13 
MnO 0.05 0.03 0.03 0.03 0.02 0.01 0.04 0.03 0.02 0.04 0.04 0.02 0.03 0.04 0.03 0.05 
MgO 0.12 0.02 0.09 0.11 0.20 0.09 0.09 0.17 0.16 0.17 0.43 0.05 0.09 0.11 0.12 0.13 
cao 0.62 0.52 0.33 0.38 0.14 0.09 0.64 0.23 0.10 0.86 1.08 0.30 0.53 0.57 0.44 0.69 
Na20 3.31 3.35 3.02 3.63 4.08 4.68 3.80 3.52 3.10 3.46 3.08 4.60 3.39 3.18 3.49 3.57 
K20 5.31 5.71 4.61 4.59 4.54 4.65 4.67 4.67 4.68 4.38 5.29 3.74 4.67 4.19 4.20 4.37 
P205 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.03 0.01 0.01 0.03 0.02 0.02 0.02 0.02 0.01 
H20- 0.17 0.07 0.06 0.14 0.13 0.06 0.07 0.13 0.22 0.13 0.07 0.04 0.33 0.17 0.13 0.16 
H20+ 0.57 0.38 0.43 0.46 0.25 0.20 0.22 0.50 0.51 0.31 0.56 0.18 0.40 0.58 0.40 0.48 
CO2 0.11 0.06 0.03 0.25 0.07 0.05 0.05 0.07 0.06 0.76 0.56 0.04 0.09 0.04 0.06 0.08 
s 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 
Total 99.8 100.5 100.1 99.9 100.3 101.2 100.6 99.6 100.0 100.7 100.1101.1100.4 99.7 99.8 99.9 

Ba 373 368 357 273 498 446 644 531 643 462 462 108 391 468 432 396 
B 601 234 634 526 568 350 410 576 126 449 263 567 670 630 207 163 
Cr 183 149 124 127 149 171 178 147 190 138 134 156 160 159 167 157 
Cu 10 10 11 11 7 9 8 24 10 11 14 11 10 9 10 8 
F 0.32 0.22 0.16 0.09 0.06 0.05 0.24 0.09 0.06 0.08 0.31 0.24 0.22 0.08 0.17 0.3 
Ga 25 28 24 30 24 25 25 25 24 25 23 33 26 21 26 28 
Li 18 6 12 16 6 5 18 13 3 13 15 204 5 20 10 7 
Mo 2 2 3 2 2 3 2 3 3 2 2 3 2 3 3 3 
Nb 33 37 22 48 17 25 31 30 27 27 26 46 16 19 26 47 
Ni 14 11 11 12 10 9 10 12 12 9 10 13 9 8 12 12 
Pb 24 27 20 29 22 7 25 22 22 8 13 32 24 20 21 35 
Rb 253 283 307 415 205 161 245 309 242 225 210 469 261 288 340 350 
Sc 5 10 8 7 7 6 9 11 7 8 11 9 7 8 4 7 
Sn 6 6 4 5 4 3 4 4 5 5 2 12 2 5 5 4 
Sr 11 17 11 13 30 16 20 20 13 16 20 8 11 28 10 7 
Th 50 24 42 55 35 16 49 37 38 39 33 82 44 24 45 52 
u 26 9 14 17 8 5 10 10 11 9 10 17 10 4 13 19 
V 5 7 5 6 6 6 6 9 6 10 10 7 5 7 6 6 
w 25 20 17 13 19 16 18 17 21 19 17 20 15 17 20 18 
y 269 143 159 98 130 131 142 114 190 128 127 177 113 86 172 171 
Zn 53 183 61 39 35 15 33 55 42 17 29 18 31 47 66 74 
Zr 149 ~89 415 229 253 304 240 274 215 212 236 341 234 157 282 311 

La 96.7 80 113 109 69.4 146 
Ce 201 173 161 216 133 265 
Pr 29 24.3 27.6 24.5 15.2 25.9 
Nd 122 62 93.7 87 63.1 92 
Sm 33 14.6 20.8 18.6 14.7 21.3 
Eu 0.6 1.5 1.1 1 1.2 0.1 
Gd 41.6 12.6 20 17.3 15.2 21 
Tb 6.5 2.1 2.8 2.9 2.4 4.4 
Dy 36.4 14.5 15.3 17.8 15 26.7 
Ho 218 77 76.8 89.8 76.1 155 
Er 19.3 10.3 7.5 10.9 8.7 15.4 
Tm 2.8 1.7 1.1 1.7 1.2 2.3 
Yb 17.9 11.4 6.9 11 8.3 15.5 
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Table III (contd) - Major, trace and REE analyses of Rooiberg granitoids 

SL No 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 
Si02 74.99 75.32 74.42 76.38 73.43 76.60 75.24 76.95 76.13 76.34 77.80 76.44 73.93 75.24 74.83 75.60 
Ti02 0.14 0.10 0.20 0.13 0.13 0.08 0.07 0.22 0.08 0.11 0.04 0.11 0.10 0.13 0.07 0.09 
Al203 12.76 12.76 12.63 12.38 13.00 12.65 12.88 11.62 12.72 12.46 13.1112.28 13.2112.78 12.93 12.43 
FeO 0.94 0.59 2.19 1.39 2.17 0.39 1.00 1.15 0.68 1.06 0.39 1.50 1.55 1.35 0.48 0.88 
Fe203 1.77 1.86 0.83 0.86 1.00 1.43 1.44 2.03 1.06 1.37 1.00 0.95 1.02 1.13 2.04 1.42 
MnO 0.02 0.02 0.06 0.04 0.03 0.01 0.02 0.04 0.01 0.03 0.02 0.03 0.04 0.04 0.01 0.03 
MgO 0.10 0.13 0.22 0.10 0.21 0.14 0.18 0.02 0.12 0.11 0.11 0.17 0.21 0.22 0.13 0.15 
cao 0.67 0.63 0.80 0.61 o. 71 0.30 0.73 0.63 0.55 0.44 0.10 0.38 0.57 0.27 0.49 0.26 
Na20 3. 71 3.57 3.24 3.34 3.52 3.52 3.67 3.50 4.08 3.17 4.21 3.21 3.39 3.15 4.55 3.33 
K20 3.96 4.68 4.73 4.02 3.94 4.16 3.57 4.80 4.59 4.69 3.62 4.85 4.41 4.61 3.00 4.86 
P205 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.02 
H20- 0.11 0.09 0.08 0.20 0.16 0.21 0.28 0.01 0.14 0.06 0.02 0.07 0.15 0.18 0.29 0.09 
H20+ 0.52 0.52 0.56 0.29 0.65 0.34 0.58 0.31 0.44 0.48 0.23 0.53 0.48 0.62 0.32 0.44 
CO2 0.07 0.10 0.45 0.05 0.23 0.08 0.04 0.04 0.05 0.10 0.04 0.08 0.06 0.06 0.05 0.07 
s 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Total 99.8 100.4 100.4 99.8 99.2 99.9 99.7 101.3 100.7 100.5 100.7 100.6 99.1 99.8 99.2 99.7 

Ba 510 575 680 579 414 319 307 600 283 383 203 563 526 500 238 280 
B 660 640 658 206 201 257 186 293 158 194 152 268 173 247 258 193 
Cr 114 105 120 175 186 153 168 174 139 182 146 165 177 184 162 204 
cu 10 15 12 8 8 12 8 10 10 8 7 9 10 11 12 9 
F 0.25 0.31 0.07 0.09 0.24 0.12 0.33 0.1 0.21 0.26 0.16 0.14 0.23 0.12 0.23 0.19 
Ga 27 28 23 23 26 27 29 22 29 26 35 25 25 22 32 25 
Li 16 9 24 18 4 1 5 6 1 3 108 2 5 4 3 8 
Mo 6 2 3 2 2 3 3 3 2 3 2 2 2 3 3 3 
Nb 29 47 25 23 33 31 44 23 43 43 50 20 42 27 64 33 
Ni 13 12 10 6 11 10 9 8 9 11 10 10 10 8 9 10 
Pb 23 13 18 20 25 12 8 23 6 24 29 45 22 17 8 28 
Rb 308 326 234 218 224 278 239 219 319 329 641 299 293 297 272 356 
Sc 8 9 7 7 4 5 7 9 7 8 5 7 7 7 3 6 
Sn 5 9 3 5 4 4 6 5 7 7 8 5 5 4 4 6 
Sr 15 8 43 36 15 12 8 38 6 11 4 12 20 15 6 8 
Th 55 43 28 29 59 49 36 32 43 45 58 41 53 30 47 41 
u 16 12 6 8 12 8 8 6 15 15 15 10 14 9 9 10 
V 6 7 11 8 7 6 7 6 8 4 5 5 5 8 7 6 
w 19 14 13 16 21 17 17 13 14 17 14 16 16 14 15 15 
y 236 136 88 81 189 115 124 69 135 141 92 149 140 107 88 94 
Zn 49 47 57 43 52 24 33 41 27 52 24 63 58 60 20 46 
Zr 278 286 334 161 132 259 180 297 335 272 229 272 148 335 296 252 

La 107 199 132 91.2 57.7 
Ce 199 219 244 154 118 
Pr 24.1 36.6 29.8 22.5 8.2 
Nd 80.4 109 98.8 78.5 34 
Sm 15.3 19.7 20.8 15.9 9 
Eu 1.2 0.1 0.1 0.1 0.01 
Gd 14 15.8 20 15 9 
Tb 2.4 3 4 2,6 1.9 
Dy 14.3 17.7 23.5 15.3 12.5 
Ho 61.7 103 121 71.6 71.2 
Er 8 10.2 13 8.5 8.6 
Tm 1.2 1.6 1.9 1.2 1.4 
Yb 8 10.6 12.5 7.8 9.3 
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Table III (contd) - Major, trace and REE analyses of Rooiberg granitoids 

SL No 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 
Si02 74.13 75.73 73.38 75.10 75.37 75.53 75.17 74.82 74.84 74.21 74.56 75.31 75.48 74.86 75.92 72.09 
Ti02 0.10 0.10 0.08 0.11 0.11 0.09 0.17 0.16 0.14 0.21 0.20 0.10 0.10 0.11 0.10 0.15 
Al203 13.62 12.55 13.7112.7112.37 12.67 12.55 12.5112.28 12.89 12.44 12.24 12.53 12.54 12.82 13.92 
FeO 1.10 1.16 1.18 1.30 0.99 1.53 1.67 1.88 2.36 2.04 1.10 1.69 1.50 1.57 1.58 2.18 
Fe203 1.42 1.04 0.88 0.88 1.39 0.58 1.06 1.37 1.38 1.40 2.28 0.99 0.78 0.83 0.00 0.54 
MnO 0.03 0.02 0.04 0.02 0.04 0.04 0.04 0.02 0.03 0.03 0.03 0.03 0.02 0.02 0.01 0.04 
MgO 0.23 0.11 0.27 0.13 0.10 0.15 0.19 0.18 0.21 0.26 0.20 0.24 0.14 0.15 0.15 0.32 
cao 0.49 0.48 0.71 0.48 0.71 1.24 0.49 0.31 0.83 0.40 0.16 0.91 0.72 0.57 0.52 0.91 
Na20 3.52 3.48 3.50 3.56 3.70 3.44 3.89 3.47 3.11 3.29 3.16 3.22 3.57 3.41 3.70 3.38 
K20 3.63 4.67 4.11 5.98 4.65 4.65 4.63 4.39 3.48 3.75 4.51 5.43 3.22 4.26 4.28 3.95 
P205 0.01 0.01 0.02 0.02 0.01 0.01 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.03 
H20- 0.11 0.17 0.08 0.09 0.26 0.12 0.09 0.06 0.06 0.02 0.08 0.16 0.06 0.26 0.23 0.08 
H20+ 0.49 0.48 0.37 0.47 0.30 0.40 0.26 0.51 0.67 0.49 0.55 0.52 0.37 0.54 0.47 0.61 
CO2 0.07 0.06 0.16 0.07 0.03 0.08 0.09 0.06 0.11 0.13 0.06 0.13 0.08 0.07 0.05 0.58 
s 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.01 
Total 99.0 100.1 98.5 100.9 100.0 100.5 100.3 99.8 99.5 99.2 99.4 101.0 98.6 99.2 99.9 98.8 

Ba 582 408 496 349 323 522 665 674 809 783 1429 1430 583 647 328 740 
B 416 465 332 317 417 340 586 593 683 602 674 533 319 322 309 196 
Cr 150 164 223 168 178 180 148 181 221 189 148 188 187 198 183 129 
cu 12 12 8 10 11 9 9 9 12 8 11 181 33 68 12 7 
F 0.22 0.22 0.26 0.33 0.29 0.58 0.08 0.13 0.35 0.1 0.07 0.45 0.42 0.3 0.3 0.08 
Ga 26 26 27 27 26 27 21 26 22 23 22 28 26 29 27 25 
Li 4 4 6 7 15 6 10 5 5 5 5 5 4 4 5 7 
Mo 2 2 5 3 4 2 2 4 6 4 8 15 21 9 4 3 
Nb 46 25 44 43 27 53 18 26 29 25 27 51 42 41 43 26 
Ni 14 11 10 11 11 15 9 8 10 7 8 15 14 10 9 7 
Pb 26 13 27 24 16 20 16 20 15 14 12 12 16 16 20 7 
Rb 361 333 310 316 292 331 171 250 256 239 216 234 201 205 210 214 
Sc 7 7 9 4 7 8 12 7 8 7 6 10 9 10 6 8 
Sn 9 6 6 4 4 4 5 4 5 6 5 5 4 5 3 3 
Sr 7 8 12 8 9 7 43 32 27 35 33 11 14 16 14 20 
Th 56 36 56 46 40 48 17 37 44 29 29 64 49 81 42 43 
u 14 9 18 13 10 10 4 6 12 5 17 24 16 15 12 19 
V 5 6 5 7 5 5 6 6 7 8 7 5 6 5 6 8 
w 19 18 21 18 18 24 14 16 21 14 13 25 18 18 19 9 
y 221 141 155 142 147 279 89 95 145 89 98 300 200 152 134 69 
Zn 46 40 45 47 31 44 42 32 32 29 54 16 18 19 17 13 
Zr 257 236 268 241 258 259 291 289 282 376 356 279 266 302 265 275 

La 187 179 642 232 139 
Ce 308 319 942 351 243 
Pr 35.5 35.5 95 41 28 
Nd 110 117 268 123 103 
Sm 23.6 22.6 44 22.7 18 
Eu 0.01 1.2 0.1 0.1 1.4 
Gd 24.5 19.9 38 19.2 13 
Tb 5.5 3.3 7.2 3.8 1.8 
Dy 31.8 18.4 48.3 22.2 9.6 
Ho 234 85.6 236 108 43.9 
Er 18.8 9.3 24.5 12.6 5.3 
Tm 3 1.4 3.3 1.9 0.8 
Yb 19.6 9.2 22 12.5 5.4 
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Table III (contd) - Major, trace and REE analyses of Rooiberg granitoids 

SL No 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 
Si02 75.70 71.61 72.39 78.57 75.58 74.95 74.65 77.31 72.47 77.89 76.62 73.35 87.08 69.69 72.25 73.38 
Ti02 0.05 0.22 0.13 0.03 0.11 0.22 0.23 0.23 0.23 0.05 0.08 0.05 0.38 0.20 0.26 0.22 
Al203 13.04 14.59 13.6110.97 11.96 12.57 13.08 12.44 13.78 12.98 12.55 12.81 5.85 15.35 12.56 13.28 
FeO 0.86 0.20 1.67 0.43 0.31 0.30 2.46 0.57 0.30 0.21 0.32 0.40 1.93 1.94 3.23 2.67 
Fe203 0.63 3.60 1.28 0.35 2.77 3.03 1.12 1.85 4.14 0.40 1.26 0.98 0.00 1.81 1.14 0.55 
MnO 0.01 0.01 0.02 0.01 0.01 0.02 0.02 0.02 0.06 0.01 0.01 0.01 0.05 0.04 0.07 0.05 
HgO 0.13 0.25 0.23 0.33 0.05 0.13 0.33 0.09 0.26 0.00 0.16 0.16 0.12 0.45 0.19 0.19 
cao 0.77 0.22 1.09 0.05 0.17 0.81 0.15 0.36 1.48 0.09 0.29 0.45 0.40 0.82 1.13 1.28 
Na20 3.80 4.04 3.07 1.89 2.93 3.12 3.71 3.15 4.06 3.99 3.07 3.55 1.48 3.92 3.88 4.21 
K20 4.34 4.79 5.90 4.94 6.32 5.49 4.94 5.17 4.66 5.73 5.71 5.82 2.50 4.70 4.76 4.69 
P205 0.01 0.04 0.02 0.01 0.06 0.03 0.03 0.02 0.04 0.00 0.02 0.01 0.03 0.04 0.05 0.05 
H20- 0.07 0.48 0.33 0.02 0.10 0.54 0.07 0.01 0.16 0.02 0.10 0.20 0.74 0.10 0.17 0.02 
H20+ 0.33 0.53 0.38 0.21 0.32 0.70 0.86 0.59 0.31 0.17 0.30 0.40 0.53 0.52 0.39 0.33 
CO2 0.06 0.06 0.06 0.05 0.06 0.06 0.05 0.08 0.08 0.05 0.09 0.07 0.11 0.08 0.18 0.27 
s 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Total 99.8 100.7 100.2 97.9 100.8 102.0 101.7 101.9 102.1101.6 100.6 98.3 101.2 99.7 100.3 101.2 

Ba 262 905 535 562 433 765 856 947 783 248 388 381 401 862 954 852 
B 166 130 97 110 106 112 137 127 108 112 132 147 182 111 105 104 
Cr 163 164 167 232 208 164 165 218 177 176 203 210 313 207 203 205 
Cu 21 8 25 59 18 17 9 7 7 7 12 7 7 7 7 6 
F 0.58 0.07 0.51 0.05 0.08 0.33 0.05 0.03 0.14 0.03 0.1 0.24 0.12 0.16 0.15 0.15 
Ga 27 27 26 15 30 26 26 21 25 27 27 29 11 25 25 24 
Li 5 1 1 1 3 2 3 8 8 1 3 2 21 2 14 10 
Mo 7 3 30 5 3 7 3 4 3 2 3 4 7 4 28 4 
Nb 29 26 31 34 78 30 33 17 27 36 37 46 30 26 30 25 
Ni 10 10 9 10 8 12 8 9 9 6 7 9 10 10 9 9 
Pb 7 11 21 14 11 8 7 14 14 9 13 15 8 10 13 14 
Rb 208 183 238 204 278 210 149 146 148 190 246 246 93 183 144 140 
Sc 5 7 7 6 9 8 7 4 11 3 10 3 6 8 11 9 
Sn 2 2 2 3 2 5 2 4 4 2 2 2 3 4 2 1 
Sr 16 42 39 9 33 42 26 76 60 23 23 15 28 65 65 67 
Th 50 29 56 34 53 32 36 17 39 42 51 44 10 37 22 38 
u 6 4 16 8 6 8 6 10 9 5 28 3 10 2 10 
V 7 10 8 7 8 9 9 8 10 7 6 7 15 10 11 10 
w 15 15 17 23 16 15 14 15 16 13 14 17 16 15 13 16 
y 95 123 93 113 54 126 109 56 110 44 75 107 69 114 116 98 
Zn 10 10 17 6 11 17 17 50 30 10 13 11 16 22 38 26 
Zr 129 347 229 166 183 300 336 299 372 132 195 188 802 361 410 341 

La 32.9 136 191 15.4 140 154 
Ce 74 258 129 22.7 218 269 
Pr 9.7 27.9 38.8 8.3 27.6 34.7 
Nd 30.5 98.7 137 19.6 99.4 113 
Sm 7.8 18.8 20.7 3.8 18.6 20.1 
Eu 0.6 1.4 3.3 0.4 1.7 1.7 
Gd 8.6 16.6 15 4.7 17.6 18.3 
Tb 1.7 2.5 2 1 2.9 3 
Dy 11.4 13.7 10.5 7.1 16.7 19 
Ho 58 54.8 45.6 40.8 95.8 99 
Er 7.7 7.1 5.3 6.3 9.8 10.8 
Tm 1.2 1.1 0.8 1.1 1.5 1.6 
Yb 8.7 7.1 5.3 7.2 10.1 11 
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Table III (contd) - Major, trace and REE analyses of Rooiberg granitoids 

SL No 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 
Si02 40.74 75.29 74.63 73.70 76.88 74.16 74.60 75.41 76.10 76.65 83.40 76.00 75.81 76.87 78.23 75.89 
Ti02 0.38 0.20 0.20 0.20 0.15 0.15 0.24 0.24 0.14 0.20 0.21 0.12 0.10 0.18 0.16 0.23 
Al203 12.16 12.48 12.52 13.40 12.18 13.28 12.28 12.47 12.35 12.52 4.99 12.03 12.29 11.74 11.66 13.00 
Feo 0.10 2.91 2.15 2.55 1.10 1.30 2.21 1.66 1.61 1.43 0.47 1.86 1.54 1.37 1.30 1.40 
Fe203 33.08 0.89 1.06 0.44 1.49 1.50 1.38 2.03 0.65 0.48 6.34 0.70 0.34 1.29 0.37 0.64 
MnO 0.14 0.07 0.03 0.04 0.03 0.03 0.04 0.06 0.02 0.03 0.03 0.02 0.03 0.03 0.03 0.04 
MgO 0.18 0.69 0.12 0.30 0.06 0.16 0.11 0.08 0.09 0.11 0.12 0.10 0.07 0.08 0.07 0.19 
cao 0.03 0.39 0.65 0.94 0.37 0.37 0.77 0.52 0.41 0.66 0.03 1.33 0.76 0.46 0.46 0.56 
Na20 0.14 4.25 3.74 4.37 3.39 3.61 3.50 3.46 3.91 5.02 0.11 3.13 3.68 3.51 3.61 4.08 
K20 9.97 3.39 5.13 4.11 4.99 5.13 4.96 5.12 4.99 3.56 1.76 5.27 5.37 5.00 4.98 4.16 
P205 0.05 0.02 0.03 0.04 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.01 0.01 0.02 0.02 0.03 
H20- 0.41 0.02 0.10 0.06 0.30 0.40 0.19 0.13 0.02 0.24 0.98 0.03 0.16 0.35 0.06 0.09 
H20+ 3.61 0.97 0.34 0.68 0.52 0.50 0.42 0.50 0.37 0.25 1.92 0.48 0.34 0.34 0.16 0.19 
CO2 0.07 0.30 0.08 0.36 0.13 0.08 0.11 0.09 0.23 0.14 0.06 0.06 0.11 0.07 0.04 0.09 
s 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Total 101.1101.9 100.8 101.2 101.6 100.7 100.9 101.8 100.9 101.3 100.5 101.2 100.6 101.3 101.2 100.6 

Ba 1733 881 761 566 785 508 767 987 595 740 423 500 314 738 774 1001 
B 54 112 106 103 90 105 118 104 119 122 289 106 106 126 102 147 
Cr 54 223 214 188 239 199 218 237 227 230 302 228 252 244 211 180 
Cu 18 8 8 7 7 7 8 8 8 6 11 17 10 7 6 8 
F 0.04 0.04 0.13 0.15 0.04 0.04 0.04 0.04 0.06 0.03 0.04 1.06 0.29 0.04 0.04 0.04 
Ga 12 27 25 24 22 23 23 23 25 23 13 27 28 22 21 21 
Li 6 8 6 5 4 4 3 2 2 1 19 2 1 6 3 3 
Mo 2 3 3 3 4 3 3 4 3 4 6 7 4 3 2 3 
Nb 62 31 26 25 20 21 31 33 22 22 15 43 39 24 16 22 
Ni 14 10 9 8 8 8 11 11 8 8 9 13 12 10 7 9 
Pb 7 5 12 11 11 13 7 13 14 13 12 17 23 15 14 9 
Rb 305 113 217 144 183 190 167 226 231 87 69 239 286 207 127 96 
Sc 17 8 9 8 8 7 10 9 8 8 9 5 5 5 10 9 
Sn 8 4 4 3 3 3 2 5 4 3 1 5 5 4 3 4 
Sr 5 24 37 67 43 42 42 44 31 57 13 15 13 44 55 52 
Th 27 36 35 17 19 29 15 48 36 34 8 48 49 30 33 30 
u 13 2 11 7 5 6 4 7 10 2 3 11 6 6 3 2 
V 29 7 9 14 9 9 9 6 8 8 16 5 7 6 8 6 
w 5 18 17 16 19 18 19 20 18 19 16 20 24 21 15 19 
y 192 140 119 83 69 89 177 115 82 93 34 222 164 137 44 108 
Zn 12 16 20 35 25 19 26 24 17 19 22 29 23 31 17 10 
Zr 302 ,344 272 268 197 294 326 369 239 316 304 335 262 265 211 342 

La 79.6 136 170 321 285 
Ce 137 321 152 187 307 
Pr 11.6 37.7 42.7 78.9 58.6 
Nd 52.7 118 140 234 205 
Sm 11.5 21.2 23.6 45 31.9 
Eu 0.9 0.1 2.7 2.7 3.1 
Gd 11.6 18.3 18.4 36.5 25.8 
Tb 2 3.2 3 5 3.8 
Dy 11.9 21.5 17.7 28 21.7 
Ho 62.6 98.7 61.2 131 87.8 
Er 7.8 10.8 8.9 12.8 11.1 
Tm 1.2 1.5 1.4 2.2 1.8 
Yb 8.1 11.1 9.1 12.8 10.8 
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Table III (contd) - Major, trace and REE analyses of Rooiberg granitoids 

SL No 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 
Si02 74.40 71.17 73.74 72.91 77.32 76.55 76.31 74.03 75.92 76.72 77.93 75.74 72.58 75.93 71.16 75.32 
Ti02 0.27 0.43 0.39 0.20 0.16 0.13 0.12 0.10 0.14 0.15 0.11 0.15 0.09 0.13 0.19 0.24 
Al203 12.56 14.32 12.14 12.99 11.70 12.56 11.69 13.24 11.80 11.68 12.19 12.67 13.4112.70 14.30 12.71 
FeO 1.36 0.10 3.33 2.00 1.75 0.97 1.18 1.73 1.96 1.88 1.00 1.93 2.24 0.94 1.96 2.34 
Fe203 2.17 2.61 1.19 0.91 1.19 1.90 1.23 0.61 0.89 1.16 0.43 0.64 0.68 1.47 1.05 0.36 
MnO 0.06 0.02 0.09 0.04 0.02 0.02 0.01 0.03 0.03 0.04 0.03 0.03 0.05 0.02 0.05 0.04 
MgO 0.14 0.20 0.20 0.25 0.13 0.12 0.03 0.23 0.07 0.08 0.09 0.18 0.37 0.14 0.19 0.12 
cao 0.40 0.12 1.62 0.56 0.24 0.39 0.50 0.66 0.80 0.34 0.46 0.29 0.75 0.40 0.97 1.16 
Na20 3.29 0.20 3.49 3.45 3.45 3.03 3.36 3.69 3.39 2.74 3.20 3.38 4. 71 3.53 3.69 3.91 
K20 5.1110.39 4.79 5.16 4.97 5.19 5.12 5.21 5.08 5.34 5.38 5.00 2.83 4.85 5.57 5.10 
P205 0.03 0.06 0.06 0.03 0.02 0.02 0.00 0.01 0.01 0.02 0.01 0.02 0.07 0.02 0.02 0.03 
H20- 0.02 0.16 0.02 0.12 0.22 0.08 0.21 0.02 0.03 0.10 0.07 0.07 0.07 0.14 0.12 0.02 
H20+ 0.80 1.01 0.26 0.30 0.62 0.50 0.40 0.38 0.45 0.55 0.24 0.54 0.63 0.47 0.41 0.21 
CO2 0.12 0.22 0.06 0.09 0.13 0.11 0.08 0.21 0.32 0.07 0.06 0.15 0.45 0.10 0.06 0.11 
s 0.01 0.06 0.01 0.02 0.01 0.01 0.01 0.01 0.07 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Total 100.7 101.1101.4 99.0 102.0 101.6 100.3 100.2 101.0 100.9 101.2 100.8 98.9 100.9 99.8 101. 7 

Ba 1220 2120 1103 822 591 546 437 408 494 573 795 431 399 521 707 802 
B 251 221 235 266 249 230 224 242 269 290 177 206 210 214 214 209 
Cr 174 65 166 208 207 205 208 216 229 207 169 229 227 237 181 167 
cu 6 8 10 10 10 9 7 8 34 10 9 43 11 12 7 
F 0.04 0.03 0.06 0.05 0.04 0.14 0.22 0.3 0.15 0.15 0.05 0.06 0.08 0.16 0.28 0.15 
Ga 22 16 21 23 23 24 26 27 24 23 23 24 28 25 27 25 
Li 3 20 16 4 3 4 4 6 5 3 5 5 6 5 10 8 
Mo 3 7 5 4 3 5 4 7 4 5 2 3 6 4 3 3 
Nb 26 27 21 29 22 31 37 37 29 28 18 22 28 27 29 30 
Ni 12 9 7 8 8 8 11 10 9 9 9 10 10 10 9 9 
Pb 16 50 21 12 7 9 15 14 17 7 20 12 9 11 24 20 
Rb 188 421 123 198 186 299 256 261 242 267 185 194 129 221 255 200 
Sc 7 8 12 8 8 4 7 11 6 9 8 8 3 9 5 7 
Sn 3 2 2 5 4 6 8 5 6 8 3 4 9 4 3 3 
Sr 67 67 92 34 24 14 12 15 17 12 38 20 16 13 41 50 
Th 29 19 15 34 34 36 41 39 36 33 32 37 31 38 45 43 
u 4 11 4 5 4 6 10 10 11 4 6 9 8 11 7 8 
V 11 13 13 8 7 6 5 5 6 8 6 7 10 5 6 8 
w 15 10 13 15 16 18 20 18 21 21 18 22 19 20 19 14 
y 87 38 57 92 54 120 130 129 120 109 115 127 123 120 121 119 
Zn 36 16 81 27 26 34 40 37 33 30 28 24 28 20 54 27 
Zr 409 576 488 339 248 295 270 296 252 305 155 256 279 346 299 342 

La 127 61.1 145 114 155 79.8 102 148 141 
Ce 226 101 256 195 238 149 178 270 254 
Pr 29.2 11.6 33.1 28 43.8 13.9 14.2 41.7 33.4 
Nd 98.4 53.1 108 79.8 115 54.9 59.6 106 104 
Sm 16.8 10.3 19.5 15.4 22.3 13.6 13.8 21.7 19 
Eu 2 2.4 0.1 1.3 3.2 0.1 0.7 3.5 1.4 
Gd 14.2 9.7 17.4 13.6 16.5 11.2 12.8 17.4 16.8 
Tb 2.5 1.6 2.9 2.4 3.1 1.9 2.5 3.7 3.1 
Dy 17 10.6 18.4 14 15.8 12 16.2 20 19.1 
Ho 78.1 44.9 65.2 60.6 65.9 55.3 68.5 82.8 75.6 
Er 8.5 5.6 8.5 7.9 8.4 6.7 9.2 11.4 10.4 
Tm 1.2 0.8 1.3 1.3 1.5 1.1 1.5 2 1.6 
Yb 8.5 5.7 8 7.7 8.5 7 9.2 11.3 10.2 
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Tables IV a - d: Major and trace element analyses 
of Rooiberg ankerite 

Table IVe - Mole percentages 
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Table !Va - Major and trace element analyses of Rooiberg ankerite 
Group C - C Hine lodes 

Sample C387L0 C387L0 C387L0 C387L0 C422L0 C422L0 C422L0 C422L0 C347L0 C347L0 C347L0 C347L0 
FeO 13.08 14.19 10.28 15.32 12.01 12.85 17.41 17.93 14.09 14.42 14.12 13.78 
HnO 0.72 0.75 1.83 0.56 1.54 1.45 1.21 0.94 0.56 0.40 0.52 0.90 
MgO 12.93 12.32 12.25 12.20 13.51 12.73 9.69 9.81 12.10 12.09 12.27 12.33 
cao 28.49 28.67 28.30 27.99 28.91 29.36 28.92 28.62 29.09 29.39 28.84 29.54 

C403L0 C403L0 C403L0 C403L0 
16.31 15.17 12.38 15.90 
1.32 1.23 2.07 1.30 

10.40 11.18 12.38 10.52 
28.86 28.84 28.69 28.39 

Sample C358L0 C358L0 C358L0 C358L0 C399L0 C399L0 C399L0 C399L0C406L0 C406L0 C406L0 C406L0 C410L0 C410L0 C410L0 C410LO 
FeO 16.73 12.25 12.21 13.33 13.09 12.14 10.05 12.26 16.66 14.65 11.64 13.62 14.98 15.90 16.95 15.62 
MnO 1.75 1.28 2.59 1.93 0.79 1.74 1.44 1.10 1.03 0.95 0.86 0.93 1.30 0.95 1.03 1.03 
HgO 10.03 12.98 12.44 12.11 13.22 12.89 14.30 13.39 10.83 11.94 13.74 12.06 11.63 10.88 10.67 11.19 
cao 29.08 29.00 28.53 28.60 28.95 28.84 29.34 29.15 28.39 28.26 28.72 29.06 28.12 27.80 28.45 28.56 

Sample C411L0 C411L0 C411L0 C411L0 C417L0 C417L0 C417L0 C417L0 C424L0 C424L0 C424L0 C424L0 C427L0 C427L0 C427L0 C427LO 
FeO 13.65 12.35 13.84 12.79 16.85 16.43 14.62 16.60 11.40 14.91 13.01 13.55 17.99 18.14 17.22 18.01 
HnO 1.10 1.00 1.40 1.24 0.84 1.02 1.73 0.88 0.85 0.96 2.34 2.45 1.23 1.01 1.17 1.18 
HgO 12.57 13.31 12.23 12.78 10.73 10.70 11.85 10.87 13.03 10.78 10.92 10.52 9.28 8.90 10.01 9.46 
cao 21.10 28.36 28.02 28.55 28.27 28.21 28.23 28.00 28.69 28.12 28.51 28.29 28.30 28.61 28.37 28.47 

Sample C387L0*C422L0*C347L0*C403L0*C358L0*C399L0*C406L0*C410L0*C411L0*C417L0*C424L0*C427L0*Ave(48) 
FeO 13.21 15.05 14.10 14.94 13.63 11.88 14.14 15.86 13.16 16.12 13.22 17.84 14.43 
HnO 0.97 1.29 0.60 1.48 1.89 1.27 0.94 1.08 1.19 1.12 1.65 1.15 1.22 
HgO 12.43 11.44 12.20 11.12 11.89 13.45 12.14 11.09 12.72 11.04 11.31 9.41 11.69 
cao 28.36 28.95 29.22 28.70 28.80 29.07 28.61 28.23 28.16 28.18 28.40 28.44 28.59 
H20- • • • .. • • • • • • .. • • • • • • • • • • • • • .. • • • • • • • • • • • • . 0.10 0.04 0.04 0.03 0.05 0.11 0.06 
H20+ ••••••••••••••••••••••••••••••••••••••.•. 0.12 0.06 0.06 0.07 0.08 0.16 0.09 
CO2 ......................................... 45.10 42.90 45.83 44.74 44.75 43.27 44.43 
S ......................................... 0.02 0.01 0.01 0.01 0.00 0.01 0.01 
Total ......................................... 101.17 99.27 101.16 101.30 99.46 100.38 

Cu 
Ni 
Rb 
Sc 
Sr 
V 
y 

......................................... 

......................................... 

......................................... 

......................................... 

......................................... 

......................................... 
········································· ......................................... Zn 

*=Averages 

12 10 
10 11 
3 3 

85 87 
34 88 
19 30 
16 60 
82 43 

16 11 10 
12 12 11 
3 3 3 

81 93 87 
49 61 88 
21 33 30 
17 56 60 
61 52 43 

Ave(5) 
12 
11 
3 

87 
64 
27 
42 
56 
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Table !Vb - Major and trace element analyses of Rooiberg ankerite 
Group N - NAD Mine lodes 

Sample N281L0 N281L0 N304L0 N304L0 N304L0 N304L0 N303L0 N303L0 N303L0 N303L0 N308L0 N308L0 N308L0 N308L0 
15.26 14.79 14.88 13.96 16.94 16.66 17.62 17.11 14.13 13.38 14.50 14.96 
0.70 0.96 0.81 0.88 1.06 1.09 0.98 0.99 1.74 1.69 0.80 0.89 

11.15 11.44 11.85 11.88 11.04 10.58 10.14 10.27 11.94 11.82 12.17 12.16 
28.89 28.87 28.56 28.86 28.01 28.10 28.17 27.85 29.26 28.84 29.15 28.40 

FeO 16.32 16.67 
MnO 1.36 1.57 
MgO 10.62 10.34 
cao 29.14 28.87 

Sample 
FeO 
MnO 
MgO 
cao 

Sample 
FeO 
MnO 
MgO 
cao 

Sample 
FeO 
MnO 
MgO 
cao 
H20-
H20+ 
CO2 
s 
Total 

Cu 
Ni 
Rb 
Sc 
Sr 
V 
y 

Zn 

N284L0 N28440 N284L0 N284L0 N286L0 N286L0 N286L0 N286L0 N309L0 N309L0 N309L0 N309L0 N335L0 N335L0 
16.18 16.90 17.06 16.55 15.45 17.96 17.50 15.51 13.93 15.35 15.19 15.24 11.35 11.62 
1.55 1.09 1.18 0.91 1.25 0.62 1.00 0.93 1.79 2.03 1.76 1.96 0.49 0.49 

10.27 10.20 9.89 11.05 10.79 11.70 9.83 11.27 9.99 10.93 10.85 10.68 14.25 14.04 
27.88 27.99 27.84 28.39 27.92 30.38 27.65 27.72 30.02 28.43 28.11 28.59 28.37 28.22 

N335L0 N335L0 N336L0 N336L0 N336L0 N336L0 N339L0 N339L0 N339L0 N339L0 
10.92 10.60 11.91 13.30 13.29 12.07 11.97 10.14 13.91 12.00 
0.32 0.41 0.47 0.34 0.48 0.45 0.44 0.31 0.66 0.54 

14.36 14.41 13.74 12.88 13.14 13.91 14.10 15.35 12.71 14.14 
28.22 28.55 28.40 28.37 28.66 28.14 28.90 29.49 28.22 28.57 

N281L0*N304L0*N303L0*N308L0*N284L0*N309L0*N335L0*N336L0*N339L0*Ave(40) 
16.49 14.42 17.36 14.73 16.67 14.93 11.12 12.64 12.01 13.83 
1.46 0.84 0.99 0.85 1.18 1.88 0.43 0.43 0.48 0.92 

10.48 11.86 10.20 12.16 10.35 10.62 14.27 13.42 14.07 11.30 
29.00 28.71 28.01 28.78 28.02 28.79 28.34 28.39 28.79 27.10 
......................... 0.02 0.08 0.05 0.02 0.03 0.04 
......................... 0.11 0.03 0.11 0.10 0.11 0.09 
......................... 44.74 44.42 45.10 45.46 45.10 44.96 
......................... 0.01 0.00 0.00 0.00 0.00 0.00 
......................... 101.11100.74 99.42 100.47 100.60 

N286L0 Ave(4) 
. . . . . . . . . . . . . . . . . . . . 10 12 11 8 10 
.................... 20 10 22 21 18 

5 8 11 6 8 
.................... 28 36 37 34 34 
.................... 196 46 102 100 111 

9 27 23 20 20 
.................... 61 94 66 41 66 
.................... 30 36 54 64 46 

*=Averages 
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Table !Ve - Major and trace element analyses of Rooiberg ankerite 
Group P - Rooiberg A Mine POCKETS 

Sample 132L5 132L5 132L5 132L5 101L5 101L5 101L5 101L5 152L5 152L5 152L5 152L5 157L5 157L5 
FeO 13.02 13.62 14.57 13.84 10.63 10.42 13.59 13.49 14.67 12.36 13.63 12.46 12.50 14.08 
MnO 0.65 0.78 0.84 0.66 0.49 0.59 1.11 0.99 0.54 0.29 0.74 0.44 0.53 0.59 
MgO 13.71 12.92 12.35 13.00 14.50 13.97 12.11 11.73 12.75 13.95 13.66 14.39 14.04 14.04 
cao 28.65 28.38 28.60 28.38 28.18 28.29 28.16 28.56 28.25 28.32 29.25 28.80 28.56 28.25 

Sample 213L5 213L5 213L5 213L5 153L5 153L5 153L5 153L5 148L5 148L5 148L5 148L5 163L5 163L5 
FeO 11.05 12.68 11.77 10.97 11.22 10.44 13.30 13.01 9.95 10.32 13.62 13.84 13.47 13.81 
MnO 0.23 0.46 0.28 0.41 0.18 0.19 0.37 0.25 0.18 0.28 0.69 0.45 1. 07 0.60 
MgO 15.15 13.68 14.75 14.72 14.98 15.32 13.62 13.70 15.66 15.03 12.77 12.75 12.90 12.87 
cao 29.25 28.61 29.03 29.42 29.46 29.04 29.15 28.99 28.95 28.90 28.38 28.48 28.07 28.68 

Sample 192L5 19215 192L5 19215 193L5 19315 19315 19315 20615 20615 20615 20615 216L5 216L5 
FeO 13.35 10.98 9.15 9.40 10.02 12.27 10.75 9.75 13.13 12.01 12.34 11.09 11.52 11.87 
MnO 0.36 0.31 0.30 0.15 0.82 0.80 0.45 0.27 1. 70 0.98 0.99 1.15 0.60 0.87 
HgO 13.08 14.63 15.61 16.03 14.49 13.62 14.65 15.21 12.02 13.36 12.90 13.89 13.66 13.07 
cao 28.05 28.86 28.73 28.34 28.73 29.14 28.47 28.74 28.67 28.94 28.82 28.51 28.73 28.63 

Sample 13215* 10115* 152L5* 15715* 213L5* 15315* 14815* 16315* 19215* 193L5* 216L5*Ave(48) 
FeO 13.76 12.03 13.28 12.24 11.61 11.99 11.93 13.04 10.72 10.70 11.08 12.04 
MnO 0.73 0.79 0.50 0.42 0.34 0.25 0.40 0. 71 0.28 0.58 0.63 0.57 
MgO 12.99 13.07 13.69 13.98 14.58 14.40 14.05 13.51 14.84 14.49 13.89 13.88 
cao 28.51 28.30 28.65 28.55 29.08 29.16 28.68 28.46 28.50 28.77 28.70 28.67 
H2O- ........................... 0.09 0.07 0.03 0.04 0.05 0.06 
H2O+ ........................... 0.14 0.14 0.06 0.05 0.07 0.09 
CO2 ··························· 42.16 44.00 44.70 45.12 45.46 44.29 
s ........................... 0.01 0.03 0.00 0.01 0.00 0.01 
Total ........................... 97.46 99.95 99.12 99.76 99.89 

Nl3415 Ave(4) 
Cu 5 ........................... 20 42 5 18 
Ni 18 ........................... 30 16 16 20 
Rb 4 ........................... 4 4 3 4 
Sc 29 ........................... 27 23 20 25 
Sr 798 ........................... 209 72 1052 533 
V 23 ........................... 43 21 18 26 
y 16 ........................... 15 48 26 26 
Zn 73 ........................... 65 26 74 60 
*=Averages 
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Table IVd - Major and trace element analyses of Rooiberg ankerite 
Group F - Ankerite-filled FRACTURES 

Sample 113L4 113L4 113L4 113L4 114L4 114L4 114L4 114L4 130L4 130L4 130L4 188L4 188L4 188L4 188L4 
FeO 10.72 10.79 10.29 10.80 11.40 10.82 10.69 10.63 10.85 10.58 10.60 12.08 12.26 12.45 11.62 
HnO 1.45 1.37 1.62 1.44 1.50 1.52 1.47 1.44 1. 98 1.99 1. 72 1.23 1.17 1.47 1.45 
HgO 14.13 13.64 14.01 13.90 13.38 13.86 13.96 14.00 13.49 13.69 13.57 11.72 11.15 11.12 11.92 
cao 29.17 29.26 29.56 28.72 28.37 28.59 29.01 28.74 28.82 28.99 29.20 28.43 28.54 28.29 28.83 

Sample 147L4 147L4 147L4 147L4 162L4 162L4 162L4 162L4 176L4 176L4 176L4 176L4 191L4 191L4 191L4 191L4 
FeO 12.50 12.09 15.76 15.94 11.72 11.02 13.14 11.45 15.16 13.76 14.64 14.83 9.35 10.67 10.40 10.20 
HnO 1.28 1.26 1.42 1.47 0.46 0.38 0.49 0.61 0.80 1.63 1.00 0.90 1.56 1.92 1.81 1.44 
MgO 13.03 13.40 11.15 11.05 13.92 14.08 12.36 14.08 11.81 12.18 11.84 11.80 15.13 14.23 14.56 14.57 
cao 28.51 28.48 28.58 28.30 28.47 28.83 28.43 28.67 28.44 28.19 28.04 28.40 28.80 29.04 29.12 28.78 

Sample 19814 198L4 198L4 19814 200L4 200L4 200L4 200L4 
FeO 13.38 13.29 13.42 12.69 14.78 14.95 14.93 15.55 
HnO 1.34 1.13 1.15 1.21 1. 71 2.09 2.02 2.56 
HgO 12.58 12.44 12.58 12.97 11.41 11.05 11.13 10.24 
cao 28.08 27.98 28.02 28.30 28.04 27.96 27.69 28.20 

Sample 113L4* 11414* 13014* 188L4* 14714* 162L4* 176L4* 191L4* 198L4* 200L4*Ave(39) 
FeO 10.65 10.89 10.68 12.10 14.07 11.83 14.60 10.15 13.19 15.05 12.36 
HnO 1.47 1.48 1. 90 1.33 1.36 0.48 1.08 1.68 1.21 2.09 1.40 
HgO 13.92 13.80 13.58 11.48 12.16 13.61 11.90 14.62 12.64 10.96 12.85 
cao 29.18 28.68 29.00 28.53 28.47 28.60 28.27 28.94 28.09 27.97 28.56 
H20- 0.02 0.03 0.04 0.01 0.04 0.02 0.03 
H2O+ 0.06 0.07 0.06 0.20 0.07 0.07 0.09 
CO2 42.53 44.36 45.10 45.47 45.46 44.21 44.52 
s 0.01 0.00 0.00 0.00 0.01 0.01 0.01 
Total 98.67 98.98 101.05 101.07 100.72 100.39 

Ave (4) 
Cu .................................. 5 5 74 122 52 
Ni .................................. 20 16 9 9 14 
Rb .................................. 7 5 3 3 5 
Sc .................................. 25 23 18 24 23 
Sr .................................. 672 712 23 82 372 
V ·································· 42 27 4 9 21 
y .................................. 11 10 97 28 37 
Zn .................................. 72 76 35 37 55 
*=Averages 
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Table IVe - Mole% calculated from the partial microprobe analyses 

Ankerite-filled fractures A Mine pockets 
Sample FeC03 MnC03 MgC03 CaC03 Total Sample FeC03 MnC03 MgC03 CaC03 Total 

147L4 19.12 1.87 29.45 49.56 100.00 148L5 16.10 0.55 33.79 49.56 100.00 
162L4 16.16 0.67 33.13 50.04 100.00 163L5 17.55 0.97 32.41 49.07 100.00 
176L4 19.96 1.50 29.02 49.52 100.00 192L5 14.49 0.39 35.76 49.36 100.00 
191L4 13.54 2.27 34.75 49.43 100.00 193L5 14.47 0.80 34.92 49.81 100.00 
198L4 18.09 1.68 30.89 49.34 100.00 206L5 16.53 1.66 31.67 50.14 100.00 
200L4 20.75 2.93 26.93 49.40 100.00 216L5 15.13 0.88 33.81 50.19 100.00 
113L4 14.33 2.00 33.38 50.29 100.00 132L5 18.55 1.00 31.22 49.23 100.00 
114L4 14.74 2.03 33.49 49.74 100.00 101L5 16.62 1.11 32.19 50.08 100.00 
188L4 17.18 1.92 29.04 51.87 100.00 152L5 17.73 0.67 32.58 49.02 100.00 

157L5 16.37 0.56 34.15 48.91 100.00 
213L5 15.44 0.46 34.55 49.54 100.00 
153L5 15.93 0.34 34.11 49.63 100.00 

C Mine lodes NAD Mine lodes 
Sample FeC03 MnC03 MgC03 CaC03 Total Sample FeC03 MnC03 MgC03 CaC03 Total 
C406LO 19.27 1.30 29.49 49.94 100.00 N284LO 23.08 1.66 25.55 49.71 100.00 
C410LO 21.76 1.50 27.13 49.62 100.00 N286LO 22.62 1.31 26.46 49.60 100.00 
C411LO 18.00 1.64 31.02 49.34 100.00 N309LO 20.55 2.63 26.05 50.77 100.00 
C417LO 22.08 1.55 26.94 49.43 100.00 N335LO 15.18 0.59 34.70 49.53 100.00 
C424LO 18.50 2.34 28.22 50.93 100.00 N336LO 17.23 0.60 32.60 49.57 100.00 
C427LO 24.70 1.61 23.23 50.45 100.00 N339LO 16.12 0.66 33.68 49.53 100.00 
C387LO 18.18 1.34 30.49 49.99 100.00 N304LO 20.03 1.16 28.27 50.54 100.00 
C422LO 20.38 1.77 27.61 50.24 100.00 N303LO 23.48 1.43 25.74 49.35 100.00 
C347LO 19.09 0.82 29.43 50.66 100.00 N308LO 19.24 1.75 28.96 50.05 100.00 
C403LO 20.46 2.06 27.14 50.34 100.00 
C358LO 18.51 2.60 28.78 50.11100.00 
C399LO 15.98 1. 73 32.23 50.06 100.00 
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Pb - Pb isotopic data of Rooiberg ankerite 

Table V - All sample groups 

Table V a - d - Individual sample groups - 206Pb/04Pb 201Pb/ 204Pb ratios 
only 

Tables Ve - h - Individual sample groups - All relevant information 
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Table V - All sample groups 

Sa■ple no. 206Pb/204Pb X wt 207Pb/204Pb y wt R X Error Y Error Include 

101L5 21.091769 0.010000 16.086978 0.010000 0.960 0.151682 0.160728 y 

112L4 19.423398 0.010000 15.898798 0.010000 0.960 0.038094 0.040365 y 

113L4 18.758804 0.010000 15.710969 0.010000 0.960 0.120165 0.127332 y 

113L4 18.782182 0.010000 15.819798 0.010000 0.960 o. 001968 0.002085 y 

113L4 18.802921 0.010000 15.794037 0.010000 0.960 0.035078 0.037170 y 

114L4 20.393407 0.010000 16.137354 0.010000 0.960 -0.041547 -0.044025 y 

ll7LO 20.897725 0.010000 16.150920 0.010000 0.960 0.041652 0.044136 y 

117L5 20.054155 0.010000 15.892660 0.010000 0.960 0.168216 0.178248 y 

130L4 20.564473 0.010000 16.129316 0.010000 0.960 0.000932 0.000988 y 

147L4 20.573642 0.010000 16.157119 0.010000 0.960 -0.028640 -0.030348 y 

148L5 20.103472 0.010000 16.036416 0.010000 0.960 0.015685 0.016621 y 

149L5 19.755654 0. 01()00() 15.979358 0.010000 0.960 0.012114 0.012837 y 

149L5 19.716520 0.010000 15.986337 0.010000 0.960 -0.003402 -0.003605 y 

152L5 18.932441 0.010000 15.840675 0.010000 0.960 0.007766 0.008229 y 

153L4 19.695585 0.010000 15.865048 0.010000 0.960 0.129328 0.137041 y 

156L5 17.006460 0.010000 15.6QC3467 0.010000 0.960 -0.107602 -0.114019 y 

156L5 17.015075 0.010000 15.622512 0.010000 0.960 -0.120634 -0.127829 y 

157L5 20.500723 0.010000 16.064453 0.010000 0.960 0.061649 0.065326 y 

162L4 17.495839 0.010000 15. 72711S 0.010000 0.960 -0.144729 -0.153360 y 

163L5 20.572432 0.010000 16.131670 0.010000 0.960 -0.000169 -0.000179 y 

176L4 18.851246 0.010000 15.905917 0.010000 0.960 -0.081689 -0.086561 y 

176L4 18.960350 0.010000 15.954717 0.010000 0.960 -0. 115428 -0.122312 y 

188L4 19.334865 0.010000 15.895639 0.010000 0.960 0.024365 0.025818 y 

191L4 20.104791 0.010000 16. 116280 0.010000 0.960 -0.074147 -0.078569 y 

192LS 18.415137 0.010000 15.725351 0.010000 0.960 0.036817 0.039013 y 

213L5 19.667819 0.010000 15.915900 0.010000 0.960 0.066542 0.070510 y 

216L5 17.567698 0.010000 15.563715 0.010000 0.960 0.053629 0.056827 y 

273L4 21.665571 0.010000 16.352966 0.010000 0.960 -0.036290 -0.038454 y 

275L4 20.776805 0.010000 16.170345 0.010000 0.960 -0.003878 -0.004109 y 

453LS 17.046257 0.010000 15.600389 0.010000 0.960 -0.089588 -0.094931 y 

C343LO 17.082981 0.010000 15.509599 0.010000 0.960 0.020000 0.021193 y 

C347LO 17.589238 0.010000 15.546539 0.010000 0.960 0.077212 0.081816 y 

C348LO 16.978256 0.010000 15.499883 0.010000 0.960 0.010505 0.011132 y 

C387LO 17.272327 0.010000 15.490284 0.010000 0.960 0.078771 0.083469 y 

C392LO 16.395679 0.010000 15.373858 0.010000 0.960 0.038879 0.041198 y 

C399LO 16.443068 0.010000 15.398984 0.010000 0.960 0.019792 0.020972 y 

C402LO 17.743772 0.010000 15.665661 0.010000 0.960 -0.026980 -0.028589 y 

C403LO 16.052265 0.010000 15.338635 0.010000 0.960 0.011537 0.012225 y 

C410LO 17.965946 0.010000 15.739696 0.010000 0.960 -0.067100 -0.071102 y 

C411LO 18.878651 0.010000 15.852673 0.010000 0.960 -0.016275 -0.017245 y 

C420LO 17.332256 0.010000 15.593119 0.010000 0.960 -0.025526 -0.027049 y 

C422LO 17.421389 0.010000 15.612507 0.010000 0.960 -0.029987 -0.031776 y 

C424LO 17.995690 0.010000 15.735964 0.010000 0.960 -0.057081 -0.060485 y 

C427LO 16.200793 0.010000 15.404388 0.010000 0.960 -0.033625 -0.035630 y 

R281LO 22.306450 0.010000 16.425195 0.010000 0.960 0.007408 0.007850 y 

N284L0 22.308538 0.010000 16.477256 0.010000 0.960 -0.050911 -0.053947 y 

M286LO 21.867028 0.010000 16.323125 0.010000 0.960 0.036721 0.038910 y 

N288LO 23.877836 0.010000 16.686681 0.010000 0.960 0.019362 0.020516 y 

M291LO 29.504244 0.010000 17.764281 0.010000 0.960 -0.097276 -0.103078 y 

M303LO 23.917063 0.010000 16.681258 0.010000 0.960 0.033141 0.035117 y 

M304LO 23.198576 0.010000 16.597477 0.010000 0.960 -0.012685 -0.013441 y 

M308LO 23.418291 0.010000 16.658306 0.010000 0.960 -0.038388 -0.040677 y 
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N309LO 23.833450 0.010000 16.767226 0.010000 0.960 -0.080166 
N326LO 18.841845 0.010000 15.783377 0.010000 0.960 0.054705 
N329LO 23.632029 0.010000 16.6908n 0.010000 0.960 -0.033382 
N335LO 19.854848 0.010000 15.928767 0.010000 0.960 0.088558 
N339LO 19.555122 0.010000 15.931984 0.010000 0.960 0.026386 
C417LO 17.231500 0.010000 15.592400 0.010000 0.960 -0.044395 
C358LO 18.537300 0.010000 15.803200 0.010000 0.960 -0.027139 

Sa■ple uncertainties are 1 siga and based on 60 replicates Students t = 2.00 

Regression converged after 7 iterations 

Centroid 
Slope = 
Intercept= 

206Pb/204Pb = 19.589214 
0.1731481 +/- 0.0024930 
12.569444 +/- 0.049221 

F (0.025; 60; 57) = 1.55 

207Pb/204Pb = 
1 sig■a 
1 sig■a 

15.961278 

ftSVD = 49.291 on 59 points Errors augaented by Sqrt(ftSVD/1.55) 

Age = 2588. 31 + 47. 27 - 48. 88 95% conf. 

ftu = 11.058 + 0.213 - 0.217 95% conf. - S & K t,o stage 

Decay constants 238U = 1.S5125E-0010 23SU = 9.84850£-0010 

-0.084947 y 
0.057968 y 

-0.035373 y 
0.093839 y 

0.027960 y 

-0.047042 y 
-0.028758 y 
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Table Va - Pb/Pb isotope data of ankerite Table V c - Pb/Pb isotope data of ankerite 
C Mine lodes - Group C A Mine pockets - Group P 

Sample Lab Pb206/ Pb207/ Sample Lab Pb206/ Pb207/ 
Number Number Pb204 Pb204 Number Number Pb204 Pb204 

C343L0 562 17.083 15.5096 101L5 477 21.0918 16.087 
C347L0 573 17.5892 15.5465 117L5 479 20.0542 15.8927 
C348L0 588 16.9783 15.4999 148L5 499 20.1035 16.0364 
C387L0 572 17.2723 15.4903 149L5 558 19.7165 15.9863 
C392L0 559 16.3957 15.3739 149L5 503 19.7557 15.9794 
C399L0 571 16.4431 15.399 152L5 501 18.9324 15.8407 
C402L0 560 17.7438 15.6657 156L5 557 17.0151 15.6225 
C403L0 587 16.0523 15.3386 156L5 478 17.0065 15.6095 
C410LO 581 17.9659 15.7397 157L5 505 20.5007 16.0645 
C411L0 574 18.8787 15.8527 163L5 502 20.5724 16.1317 
C420L0 579 17.3323 15.5931 192L5 498 18.4151 15.7254 
C422LO 561 17.4214 15.6125 213L5 500 19.6678 15. 9159 
C424LO 582 17.9957 15.736 216L5 504 17.5677 15.5637 
C427L0 580 16.2008 15.4044 453L5 476 17.0463 15.6004 

Table Vb - Pb/Pb isotope data of ankerite Table V d - Pb/Pb isotope data of ankerite 
NAD Mine lodes - Group N Ankerite-filled fractures - Group F 

Sample Lab Pb206/ Pb207/ Sample Lab Pb206/ Pb207/ 
Number Number Pb204 Pb204 Number Number Pb204 Pb204 

N281LO 576 22.3064 16.4252 112L4 457 19.4234 15.8988 
N284L0 569 22.3085 16.4773 113L4 458 18.7588 15.711 
N286L0 578 21.867 16.3231 113L4 555 18.8029 15.794 
N288L0 583 23.8778 16.6867 113L4 555 18.7822 15.8198 
N290L0 586 31.1514 17.4035 114L4 475 20.3934 16.1374 
N291LO 584 29.5042 17.7643 130L4 461 20.5645 16.1293 
N303L0 567 23.9171 16.6813 147L4 453 20.5736 16.1571 
N304L0 568 23.1986 16.5975 153L4 454 19.6956 15.865 
N308L0 577 23.4183 16.6583 162L4 456 17.4958 15.7271 
N309L0 566 23.8335 16.7672 176L4 452 18.8512 15.9059 
N314L0 575 33.8484 17.6941 176L4 556 18.9604 15.9547 
N320L0 564 25.238 16.717 188L4 455 19.3349 15.8956 
N326L0 565 18.8418 15.7834 191L4 474 20.1048 16.1163 
N329L0 563 23.632 16.6909 273L4 450 21.6656 16.353 
N335L0 570 19.8548 15.9288 275L4 460 20.7768 16.1703 
N339L0 585 19.5551 15.932 
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Table Ve - C Mine lodes - Group C 

Sa1ple no. 206Pb/204Pb X wt 207Pb/204Pb y wt R X Error Y Error Include 

C343l..O 17.082981 0.010000 15.509599 0.010000 0.960 0.021157 0.022455 y 

C347LO 17.589238 0.010000 15.~ 0.010000 0.960 0,086889 0.092221 y 

C348LO :S.97~..i6 0.010000 15.499883 0,010000 0.960 o. 009931 0.010541 y 

C387LO 17.272327 0.010000 15.490284 0.010000 0.960 o. 083614 0.088745 y 

cmo 16,39$79 0.010000 15.373858 0,010000 0,960 o.~757 0.031583 y 

C39'l.O 16.443068 0.010000 15.398984 o. 010000 o. 960 0.011141 0.011825 V 
C40a.O 17. 743772 0.010000 15.~1 0.010000 0,960 -0,016325 -0.017327 V 
C403l..O 16.052265 0.010000 15.338635 0.010000 0.960 -0. 003211 -0.003409 y 

C410l.O 17. 965946 0.010000 15.739696 0.010000 0.960 -0.053577 -0.0568fA y 

C411LO 18.878651 0.010000 15.852673 0.010000 0.960 0.011911 0.012642 y 

C42(l0 17.3322$ 0.010000 15.593119 0.010000 0.960 -0.021157 -0.022456 y 

cmo 17.421389 0.010000 15.612507 0.010000 o. 960 -0.024312 -0.025804 V 
C424LO 17.995690 0.010000 15. 735964 0.010000 0.960 -0.042968 -0.045604 V 
C427LO 16.200793 0.010000 15.404388 0,01000(' 0.960 -0.046700 -0.049566 V 
C417LO 17.231500 0,010000 15.592400 0.010000 0.960 -0.041821 -0.044388 V 
C3581..0 18.537300 o. 010000 15.803200 0.010000 0.960 -0.004328 -0.004594 V 

Sa1ple uncertainties are 1 sig1a and based on 60 replicates Students t = 2.00 

Regression converged after 8 iterations F (0,025; 60; 14) = 1.86 

Centroid 206Pb/204Pb = 17.320069 207Pb/204Pb = 15.572337 
Slope = 0.1865519 +/- 0.0089187 1 sig1a 
Intercept = 12.341245 +/- 0.154629 1 sig1a 

MSWD = 21.183 on 16 points Errors aug1ented by Sqrt(MSWD/1,86) 

Age = 2712.00 + 149. 58 - 167,08 9Sj conf. 

Mu = 11. 346 + 0.467 - 0.500 9Sj conf. - S & K two stage 

Decay constants 2381.J = 1.SS125E--0010 2~ = 9.84850E--0010 
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Table V f - NAO Mine lodes - Group N 

Sa1ple no. 206Pb/20'tPb X wt 207Pb/204Pb y wt R X Error Y Error Include 

N281LO 22.306450 0.010000 16.425195 0.010000 0.960 0.003',27 0.004168 y 

N284LO 22.308538 0.010000 16.4TT256 o. 010000 0.960 -0.055136 -0.058519 y 

N2861..0 21.867028 0.010000 16.323125 0.010000 0.960 0.026916 0.028567 y 

N288LO 23.8n836 o. 010000 16.686681 0.010000 0.960 0.040049 0.042506 y 

N291LO 29.504244 0.010000 17. 764281 0.010000 0.960 0.007824 0.008304 y 

N303L0 23. 9170£>3 0.010000 16.681258 0.010000 0.960 0.054611 0.057962 y 

N304L0 23.198576 0.010000 16.5974TT 0.010000 0.960 -0.002802 -0.002974 y 

N308L0 23.418291 0.010000 16.658306 o. 010000 0.960 -0.025491 -0.027055 y 

Nm0 23.833450 0.010000 16.767226 0.010000 0.960 -0.061482 -0.065254 y 

N326l.0 18.841845 0.010000 15.7833n 0.010000 0.960 -0.001082 -0.001148 y 

N32'i.0 23.632029 0.010000 16.6908n 0.010000 0.960 -0.017153 -0.018205 y 

Nm..O 19.854848 0.010000 15. 928767 0.010000 0.960 0.048699 0.051687 y 

NJR.0 19.555122 0.010000 15. 931984 0.010000 0.960 -0.018879 -0.020038 y 

Sa1ple uncertainties are 1 sig1a and based on 60 replicates Students t = 2.00 

Regression converged after 8 iterations F (0. 025; 60; 11) = 1.95 

Centroid 206Pb/204Pb = 22. ns102 207Pb/204Pb = 16.516601 
Slope = 0.1865148 +/- 0.0025696 1 sig1a 
Intercept = 12. 268148 +/- 0.058901 1 sig1a 

MSWD = 16.337 on 13 points Errors aug1ented by Sqrt(NSWD/1.95) 

Age = 2711.67 + 44.74 - 46.18 95i conf. 

Mu = 10. 758 + 0.376 - 0.384 95j conf. - S & K two stage 

Decay constants 238U = 1. 55125E-0010 2:BJ = 9. 84850E-0010 
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Table V g - A Mine pockets - Group P 

Sa1ple no. 206Pb/204Pb X wt 207Pb/204Pb y wt R X Error Y Error Include 

101L5 21. 091769 0.010000 16.086978 0.010000 0.960 o.~4 0.055422 y 
117L0 20.89TT25 0.010000 16.150920 0.010000 0.960 -0.045856 -0.048386 y 
117L5 20.054155 0.010000 15.892660 0.010000 0.960 0.110051 0.116124 y 
1481..5 20.103472 0.010000 16.036416 0.010000 0.960 -0.039083 -0.041240 y 
14':l.5 19. 755654 0.010000 15.979358 0.010000 0.960 -0.028592 -0.030170 y 
14'1.5 19. 716520 0.010000 15. 986337 0.010000 0.960 -0.041994 -0.044312 y 
1sa.5 18. 932441 0.010000 15.840675 0.010000 0.960 0.000197 0.000208 y 
1S6l.5 17.006460 0.010000 15.609467 0.010000 0.960 -0.033935 -0.035808 y 
1S6l.S 17.015075 0.010000 15.622512 0.010000 0.960 -0.046854 -0.049440 y 
1S7LS 20.~723 0.010000 16.064453 0.010000 0.960 -0.010656 -0.011244 y 
1631..5 20.572432 0.010000 16.131670 0.010000 0.960 -0.073170 -0.077207 y 
192LS 18.415137 0.010000 15. 725351 0.010000 0.960 0.048953 0.051655 y 
211.5 19.667819 0.010000 15. 915900 0.010000 0.960 0.027438 0.028952 y 
2161..5 17.567698 0.010000 15.563715 0.010000 0.960 0.099129 0.104599 y 
453L5 17.046257 0.010000 15.600389 0.010000 0.960 -0.018151 -0.019153 y 

Sa1ple uncertainties are 1 sig1a and based on 60 replicates Students t = 2.00 

Regression converged after 7 iterations F (0.025; 60; 13) = 1.89 

Centroid 206Pb/204Pb = 19.222889 207Pb/204Pb = 15.880453 
Slope = 0.1363310 +/- 0.0070460 1 sigaa 
Intercept= 13.259TI8 +/- 0.135809 1 sigaa 

MSWD = JT.072 on 15 points Errors aug1ented by Sqrt(MSWD/1.89) 

Age = 2181.10 + 169.65 - 191. 96 ':JSj conf. 

Mu = 10.839 + 0.355 - 0.378 95j conf. - S & K tNo stage 

Decay constants 238U = 1.S5125E-0010 2?il = 9.848SOE-0010 
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Table V h - Ankerite-filled fractures - Group F 

Saple no. 206Pb/204Pb X wt 207Pb/204Pb y wt R X Error Y Error Include 

1121..4 19.42:mB 0.010000 15.898798 0.010000 0.960 0.051786 0.054797 y 
1131..4 18. 758804 0.010000 15. 710969 o. 010000 0.960 0.141740 0.149982 y 
1131..4 18. 782182 0.010000 15.819798 0.010000 0.960 0.024607 0.026038 y 
1131..4 18.802921 0.010000 15. 794037 0.010000 0.960 0.057056 0.060374 y 
114L4 20.393407 0.010000 16.137354 0.010000 0.960 -0.039827 -0.042143 y 
130l.4 20.$4473 0.010000 16.129316 0.010000 0.960 -0.000117 -0.000124 y 
147L4 20.573642 0.010000 16.157119 0.010000 o. 960 -0.029467 -0.031180 y 
1531..4 19.695585 0.010000 15.865048 0.010000 0.960 0.138339 0.146384 y 
1621..4 17.495839 0.010000 15.727115 0.010000 0.960 -0.103276 -0.109282 y 
1761..4 18.851246 0.010000 15. 905917 0.010000 0.960 -0.058994 -0.062425 y 
1761..4 18. 960350 0.010000 15. 954717 0.010000 o. 960 -0.093791 -0.099245 y 
188l.4 19.334865 0.010000 15.89$39 0.010000 0.960 0.039394 0.041685 y 
191L4 20.104791 0.010000 16.116280 0.010000 0.960 -0.068209 -0.072176 y 
2731..4 21.665571 0.010000 16.352966 0.010000 0.960 -0.051548 -0.054545 y 
2-a4 20.TI6805 0.010000 16.170345 0.010000 0.960 -0.007694 -0.008142 y 

Sa1ple uncertainties are 1 sig1a and based on 60 replicates Students t = 2.00 

Regression converged after 4 iterations F (0. 025; 60; 13) = 1.89 

Centroid 206Pb/204Pb = 19.612259 207Pb/204Pb = 15.975695 
Slope = 0.1612208 +/- 0.0128620 1 sig1a 
Intercept= 12.813791 +/- 0.252600 1 sigH 

MSWD = 69.lTI on 15 points Errors augmted by Sqrt(MSWD/1.89) 

Age = 2468.50 + 246.98 - 298.11 95i conf. 

Mu = 11.119 + 0.864 - 0.962 95l conf. - S & K two stage 

Decay constants 238U = 1. 55125E-0010 235U = 9. 84850E-0010 
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Table VI - Partial analyses of tourmaline 

Samples nnnLJ and nnnL2 are from Rooiberg A Mine 
Sample L105 is from a stanniferous pegmatite: Erongo, Namibia 
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Table Vl - Partial analyses of tourmaline 
Lab Sample Pos Si02 Ti02 Al203 Cr203 FeO MnO MgO cao Na20 K20 F Total 
Tourmaline Ll 
CG 127Ll-l 1 37.68 0.51 31.19 0.06 8.56 0.00 8.17 0.70 2.22 0.03 89.13 
CG 127Ll-l 4 37.47 0.52 32.86 0.02 8.01 0.00 7.55 0.87 2.20 0.04 89.53 
CG 127Ll-l 7 36.92 0.67 29.35 0.00 11. 77 0.01 7.12 0.42 2.89 0.04 89.19 
CG 127Ll-l 9 36.96 0.48 30.64 0.0110.16 0.00 7.25 0.43 2.99 0.04 88.97 

CG 127Ll-2 1 37.78 0.45 32.10 0.08 6.99 0.02 8.50 0.67 2.22 0.04 88.87 
CG 127Ll-2 6 36.99 0.88 31.43 0.04 9.27 0.01 7.01 1.20 2.02 0.04 88.88 
CG 127Ll-2 9 37.03 1.14 28.80 0.02 12.34 0.00 7.12 0.97 2.45 0.04 89.90 

AARL 127Ll-3 0 37.50 0.37 29.96 0.20 7.99 0.01 7.85 0.52 2.06 0.03 0.01 86.50 
AARL 127Ll-3 0 37.65 0.37 29.96 0.19 7.97 0.00 7.84 0.51 2.07 0.02 0.00 86.57 
AARL 127Ll-3 0 37.35 0.36 29.96 0.21 8.01 0.01 7.87 0.54 2.06 0.03 0.01 86.42 
AARL 127Ll-3 2 37.37 0.32 30.65 0.15 7.71 0.00 7.93 0.57 2.11 0.04 0.01 86.84 
AARL 127Ll-3 2 37.26 0.28 32.31 0.16 6.97 0.00 7.38 0.84 2.07 0.01 0.01 87.31 
AARL 127Ll-3 3 36.90 0.64 29.40 0.03 9.59 0.00 7.22 0.78 2.38 0.03 0.02 87.00 
AARL 127Ll-3 3 37.02 0.63 29.37 0.02 9.58 0.00 7.30 0.78 2.41 0.03 0.03 87.18 
AARL 127Ll-3 3 36.78 0.65 29.43 0.04 9.60 0.01 7.15 0.78 2.34 0.03 0.00 86.81 
AARL 127Ll-3 6 36.30 0.95 29.70 0.25 8.96 0.00 7.23 1.20 1.93 0.03 0.04 86.57 
AARL 127Ll-3 6 36.19 1.41 26.25 0.0112.76 0.01 7.02 1.05 2.25 0.04 0.02 87.01 
AARL 127Ll-3 6 36.70 0.65 27.81 0.00 11.81 0.00 6.80 0.61 2.57 0.04 0.02 87.01 
AARL 127Ll-3 6 36.47 0.66 27.81 0.00 11.86 0.01 6.90 0.61 2.55 0.03 0.01 86.90 
AARL 127Ll-3 6 36.58 0.66 27.81 0.00 11.84 0.00 6.85 0.61 2.56 0.04 0.01 86.96 

AARL 127Ll-4 0 37.46 0.49 29.70 0.08 8.41 0.01 8.14 0.65 2.27 0.02 0.00 87.23 
AARL 127Ll-4 1 37.40 0.44 29.90 0.07 7.84 0.00 8.12 0.66 2.16 0.01 0.02 86.62 
AARL 127Ll-4 1 37.29 0.40 30.44 0.04 7.61 0.00 8.25 0.68 2.24 0.03 0.00 86.98 
AARL 127Ll-4 1 37.36 0.46 29.83 0.04 8.10 0.00 8.22 0.68 2.20 0.02 0.00 86.92 
AARL 127Ll-4 1 36.71 0.47 30.48 0.03 7.72 0.00 8.18 0.77 2.30 0.03 0.01 86.69 
AARL 127Ll-4 3 37.22 0.31 31.74 0.12 6.80 0.02 7.81 0.69 2.11 0.02 0.00 86.83 
AARL 127Ll-4 3 37.26 0.28 32.51 0.19 6.78 o.oo 7.26 0.88 1.99 0.03 0.02 87.20 
AARL 127Ll-4 4 37.27 0.47 31.07 0.10 8.10 0.00 7.30 0.86 2.22 0.03 0.03 87.45 
AARL 127Ll-4 4 37.02 0.29 31.88 0.15 7.42 0.01 7.09 0.77 2.14 0.03 0.04 86.84 
AARL 127Ll-4 4 37.10 0.82 29.99 0.06 9.32 0.00 7.37 0.88 2.35 0.04 0.03 87.97 
AARL 127Ll-4 7 36.41 1.22 26. 41 0.0113.14 0.00 6.87 0.70 2.50 0.05 0.00 87.32 
AARL 127Ll-4 7 36.45 0.91 27.58 0.00 12.30 0.00 6.93 0.55 2.63 0.05 0.03 87.44 
AARL 127Ll-4 7 36.32 0.53 28.65 0.02 11.40 0.00 6.79 0.47 2.65 0.04 0.07 86.94 

CG 205Ll-l 1 37.58 0.25 30.63 0.00 10.05 0.00 7.26 0.20 2.95 0.04 88.96 
CG 205Ll-l 1 36.53 0.22 29.02 0.00 10.52 0.00 6.93 0.27 2.77 0.03 86.30 
CG 205Ll-l 9 35.92 1.40 27. 73 0.00 13.23 0.02 5.98 0.75 2.75 0.07 87.84 
CG 205Ll-l 9 36.99 0.80 29.59 0.00 12.03 0.00 6.44 0.52 2.90 0.06 89.32 

CG 205Ll-2 1 37.18 0.50 30.43 0.03 10.22 0.01 7.57 0.76 2.57 0.04 89.33 
CG 205Ll-2 6 35.92 1.22 24.38 0.02 16.53 0.00 6.77 0.80 2.69 0.06 88.40 
CG 205Ll-2 9 35.87 0.46 28.42 0.00 14.29 0.01 6.19 0.40 2.93 0.04 88.62 

CG 124Ll-l 1 37.06 0.34 31.86 0.02 8.90 0.00 7.36 0.65 2.24 0.03 88.47 
CG 124Ll-l 4 37.23 0.43 32.19 0.08 8.49 0.00 7.49 0.75 2.52 0.02 89.21 
CG 124Ll-l 7 36.56 0.62 29.34 0.0112.72 0.03 7.05 0.44 2.86 0.04 89.68 
CG 124Ll-l 9 36.96 0.27 31.65 0.00 9.53 0.01 7.24 0.16 3.06 0.07 88.95 

CG 124Ll-2 1 37.11 0.34 31.90 0.01 8.93 0.00 7.35 0.52 2.03 0.03 88.23 
CG 124Ll-2 6 36.08 1.83 26.99 0.0113.63 0.00 7.06 1.15 2.34 0.04 89.13 
CG 124Ll-2 9 36.74 0.26 30.62 0.00 11.25 0.02 6.77 0.38 2.82 0.04 88.91 
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AARL 124Ll-3 0 37.52 0.32 30.67 0.24 7.90 0.02 7.74 0.48 2.02 0.02 0.03 86.97 
AARL 124Ll-3 0 37.63 0.25 32.08 0.17 6.28 0.00 7.80 0.64 1.94 0.03 0.00 86.81 
AARL 124Ll-3 0 37.52 0.26 32.14 0.17 6.37 0.01 7.88 0.65 1.93 0.04 0.00 86.98 
AARL 124Ll-3 2 37.50 0.27 32.20 0.18 6.17 0.00 7.92 0.68 1.98 0.03 0.00 86.92 
AARL 124Ll-3 2 36.93 0.28 32.36 0.17 6.31 0.03 7.85 0.65 1.96 0.02 0.01 86.58 
AARL 124Ll-3 2 37.00 0.34 32.29 0.09 7.18 0.00 7.27 0.81 1.99 0.03 0.01 87.01 
AARL 124Ll-3 4 37.23 0.92 29.99 0.68 8.15 0.02 7.59 1.00 2.12 0.03 0.02 87.75 
AARL 124Ll-3 4 37.14 0.41 31.60 0.10 8.30 0.00 7.19 0.91 2.02 0.03 0.01 87.72 
AARL 124Ll-3 4 37.45 0.26 32.50 0.18 6.26 0.01 7.83 0.66 1.97 0.03 0.03 87.16 
AARL 124Ll-3 4 36.98 0.42 31.64 0.13 7.76 0.02 7.24 0.88 1.94 0.02 0.00 87.03 
AARL 124Ll-3 4 35.84 1.20 26.24 0.04 12.21 0.00 7.12 0.82 2.30 0.04 0.04 85.86 
AARL 124Ll-3 4 36.16 0.81 27.96 0.04 11.08 0.01 7.32 0.79 2.48 0.05 0.02 86.71 
AARL 124Ll-3 4 35.77 1.25 27 .63 0.14 10.73 o.oo 7.41 1.07 2.25 0.02 0.03 86.31 
AARL 124Ll-3 7 36.85 0.68 30.52 0.12 8.13 0.01 7.53 0.92 2.17 0.04 0.03 87.01 
AARL 124Ll-3 7 36.47 1.02 28. 76 0.11 9.84 0.00 7.61 0.96 2.27 0.04 0.01 87.09 
AARL 124Ll-3 7 36.46 1.12 26. 71 0.0113.34 0.00 6.85 0.62 2.53 0.04 0.03 87.70 
AARL 124Ll-3 7 35.66 1.35 24.09 0.03 14.54 0.00 7.12 1.02 2.28 0.05 0.05 86.19 
AARL 124Ll-3 7 36.56 1.04 29.04 0.04 9.92 0.00 7.24 0.91 2.24 0.04 0.03 87.06 

AARL 124Ll-4 0 36.49 0.32 29.84 0.07 9.58 0.00 7.25 0.57 2.07 0.04 0.02 86.23 
AARL 124Ll-4 2 36.88 0.35 29.85 0.07 10.25 0.00 7.07 0.49 2.12 0.03 0.00 37.11 
AARL 124Ll-4 3 36.22 0.96 26.62 0.0112.50 0.00 7.21 0.80 2.43 0.03 0.03 86.80 
AARL 124Ll-4 4 36.60 0.42 28.49 0.00 11.03 0.00 7.24 0.72 2.49 0.04 0.00 87.03 
AARL 124Ll-4 7 36.18 0.80 26.56 0.00 13.02 0.00 6.20 0.37 2.52 0.03 0.01 85.69 
AARL 124Ll-4 7 36.30 0.60 26.51 0.00 13.41 0.00 6.32 0.26 2.64 0.06 0.02 86.13 
AARL 124Ll-4 7 36.79 0.30 28.70 0.0110.53 0.02 6.75 0.35 2.65 0.04 0.04 86.17 

CG 227Ll-1 1 37.33 0.36 31.37 0.03 7.93 0.00 7.87 0.37 2.58 0.03 87.87 
CG 227Ll-l 9 28.48 0.98 22.18 0.03 8.12 0.00 5.76 0.69 1.94 0.13 68.32 

CG 227Ll-2 1 36.73 0.86 28.73 0.02 10.20 0.01 7.50 0.70 2.49 0.04 87.28 
CG 227Ll-2 1 36.87 0.37 31.08 0.00 9.50 0.02 7.56 0.36 2.55 0.03 88.33 
CG 227Ll-2 9 36.60 0.66 28.85 0.00 12.01 0.03 7.40 0.83 2.60 0.05 89.01 
CG 227Ll-2 9 36.55 1.18 26.84 0.00 12.28 0.00 7.13 1.05 2.48 0.05 87.57 

AARL 227Ll-3 0 37.07 0.32 29.60 0.01 9.26 0.00 7.42 0.33 2.42 0.03 0.01 86.47 
AARL 227Ll-3 0 37.09 0.37 29.23 0.02 9.61 0.00 7.37 0.35 2.50 0.03 0.02 86.58 
AARL 227Ll-3 1 36.96 0.38 29.51 0.00 9.25 0.00 7.43 0.35 2.41 0.03 0.01 86.33 
AARL 227Ll-3 2 37.34 0.34 29.41 0.00 9.43 0.00 7.54 0.37 2.38 0.03 0.01 86.86 
AARL 227Ll-3 2 37.31 0.34 29.49 0.00 9.21 0.00 7.50 0.39 2.44 0.03 0.03 86.75 
AARL 227Ll-3 2 37.25 0.31 29.98 0.01 8.91 0.01 7.54 0.37 2.46 0.03 0.00 86.87 
AARL 227Ll-3 6 36.54 0.61 27.67 0.02 11.80 0.01 7.08 0.93 2.37 0.05 0.04 87.12 
AARL 227Ll-3 6 36.47 0.95 26.91 0.00 11. 93 0.01 7.30 0.89 2.32 0.05 0.03 86.87 
AARL 227Ll-3 6 36.61 0.68 27.69 0.0111.60 0.00 7.09 0.86 2.43 0.04 0.05 87.07 
AARL 227Ll-3 9 35.44 0.85 26.14 0.0113.20 0.00 7.12 1.04 2.31 0.06 0.04 86.23 

AARL 227Ll-4 0 37.32 0.31 31.35 0.02 7.20 0.03 7.70 0.74 2.23 0.04 0.02 86.95 
AARL 227Ll-4 2 35.88 0.84 27.88 0.01 11.27 0.01 7.26 0.86 2.37 0.05 0.00 86.41 
AARL 227Ll-4 3 36.41 0.94 26.62 0.02 12.41 0.00 6.94 0.93 2.37 0.05 0.05 86.75 
AARL 227Ll-4 3 36.86 0.75 27.71 0.01 11.59 0.02 7.20 0.91 2.42 0.04 0.02 87.53 
AARL 227Ll-4 3 35.95 1.44 25. 71 0.02 13.15 0.00 7.34 1.10 2.24 0.06 0.03 87.03 
AARL 227Ll-4 6 36.28 1.10 26.35 0.0112.73 0.01 7.18 0.94 2.32 0.05 0.04 87.01 
AARL 227Ll-4 9 36.61 0.40 28.14 0.01 11.14 0.00 7.16 0.78 2.42 0.06 0.03 86.74 
AARL 227Ll-4 9 36.67 0.39 27.65 0.0112.08 0.00 7.03 0.79 2.37 0.04 0.03 87.05 
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CG 244Ll-1 1 37.04 0.18 35.90 0.04 4.90 0.00 7.83 0.86 2.07 0.03 88.84 
CG 244Ll-1 1 33.35 0.34 33.29 0.02 4.69 0.00 6.44 1.06 1.64 0.03 80.86 
CG 244Ll-1 9 36.50 1.47 26.79 0.02 12.88 0.00 7.62 1.11 2.47 0.05 88.92 
CG 244Ll-1 9 36.37 1.25 26. 93 0.00 13. 72 0.02 7.19 1.19 2.40 0.04 89.11 

CG 155L2-1 1 37.41 0.33 32.03 0.88 8.04 0.00 7.57 0.36 2.33 0.01 88.96 
CG 155L2-1 1 37.68 0.23 31.85 1.00 7.62 0.00 7.65 0.43 2.30 0.02 88.77 
CG 155L2-1 9 36.76 0.67 30.19 0.00 11.89 0.01 6.53 0.19 2.92 0.04 89.19 
CG 155L2-1 9 36.50 0.49 27.76 0.00 12.49 0,03 7.23 0.21 2.66 0.10 87.45 
Tourmaline L2 
CG 155L2-2 1 36.79 0.39 31.60 0.03 7.71 0.00 7.41 0.34 2.35 0.05 86.66 
CG 155L2-2 1 37.32 0.38 32.49 0.15 8.06 0.00 7.59 0.73 2.47 0.05 89.24 
CG 155L2-2 9 35.59 1.69 25. 77 0.22 13.44 0.00 6.91 0.91 2.37 0.06 86.95 
CG 155L2-2 9 37.31 0.50 31.09 0.01 11.00 0.00 6.66 0.24 3.03 0.05 89.89 

AARL 155L2-3 0 37.35 0.30 29.91 0.91 7.96 0.00 7.55 0.39 2.17 0.02 0.03 86.59 
AARL 155L2-3 1 37.56 0.36 30.36 0.66 8.04 0.01 7.50 0.55 2.26 0.03 0.01 87.34 
AARL 155L2-3 2 37.10 0.63 29.17 0.12 9.88 0.03 7.28 0.74 2.38 0.04 0.02 87.39 
AARL 155L2-3 3 37.11 0.70 29.35 0.00 10.34 0.03 7.08 0.65 2.45 0.04 0.01 87.74 
AARL 155L2-3 6 35.24 1.05 27 .35 0.10 10.85 0.04 7.17 1.11 2.29 0.04 0.00 85.23 
AARL 155L2-3 6 36.84 1.21 27 .17 0.10 11.28 0.01 7.23 0.90 2.35 0.05 0.06 87.20 
AARL 155L2-3 8 36.51 0.08 29.17 0.00 10.94 0.01 6.83 0.07 2.69 0.04 0.05 86.38 
AARL 155L2-3 10 36.40 0.48 27.29 0.0113.30 0.01 6.24 0.30 2.66 0.04 0.03 86.78 
AARL 155L2-3 10 36.21 0.80 28.02 0.00 11. 71 0.01 6.48 0.87 2.66 0.03 0.09 86.86 

AARL 155L2-4 2 38.03 0.20 31.97 0.01 6.30 0.00 7.96 0.48 2.02 0.02 0.01 87.01 
AARL 155L2-4 2 37.52 0.30 30.80 0.11 8.37 0.02 7.48 0.56 2.25 0.03 0.03 87.46 
AARL 155L2-4 2 37.36 0.36 30.72 0.06 7.48 0.00 7.59 0.47 2.13 0.01 0.05 86.23 
AARL 155L2-4 4 36.37 1.50 25,41 0.12 12.90 0.02 7.24 1.00 2.30 0.06 0.02 86.94 
AARL 155L2-4 5 36.28 1.68 25.90 0.14 12.60 0.01 7.36 1.06 2.34 0.06 0.01 87.42 
AARL 155L2-4 7 36.56 1.58 25, 98 0.23 12.66 0.01 7.08 1.05 2.34 0.04 0.00 87.51 
AARL 155L2-4 7 36.39 1.47 26. 72 0.17 11.93 0.02 7.17 1.02 2.27 0.04 0.03 87.24 
AARL 155L2-4 8 36.98 0.07 29.57 0.00 10.69 0.02 6.63 0.38 2.72 0.03 0.03 87.11 
AARL 155L2-4 9 36.49 0.07 29.68 0.00 10.70 0.02 6.74 0.38 2.70 0.03 0.03 86.83 
AARL 155L2-4 10 36.88 0.32 30.23 0.00 9.54 0.00 6.62 0.22 2.85 0.02 0.03 86. 71 

AARL 155L2-5 1 37.09 0.59 29.01 0.08 10.18 0.02 7.20 0.78 2.42 0.04 0.01 87.42 
AARL 155L2-5 3 37.07 0.25 30.94 0.77 7.49 0.00 7.57 0.43 2.13 0.02 0.00 86.67 
AARL 155L2-5 3 37.38 0.30 31.12 0.58 7.40 0.01 7.67 0.49 2.16 0.02 0.03 87.17 
AARL 155L2-5 3 37.70 0.31 30.77 0.51 7.83 0.03 7.58 0.56 2.18 0.02 0.00 87.47 
AARL 155L2-5 4 36.19 1.37 26.55 0.17 12.63 0.01 7.36 1.02 2.34 0.03 0.04 87.72 
AARL 155L2-5 4 36.34 1.42 25.10 0.06 13.61 0.00 7.35 0.95 2.37 0.04 0.00 87.26 
AARL 155L2-5 7 34.84 0.91 25.37 0.04 13.47 0.07 7.10 1.70 2.57 0.06 0.03 86.18 

CG 203L2-1 1 37.42 0.38 31.16 0.02 6.68 0.03 9.12 0.70 2.23 0.02 87.76 
CG 203L2-1 1 36.79 0.41 33.63 0.08 6.41 0.01 8.23 1.15 2.05 0.03 88.80 
CG 203L2-1 9 36.30 2.04 26.65 0.00 11.18 0.02 8.45 1.60 2.01 0.07 88.33 
CG 203L2-1 9 35.81 1.86 25.16 0.02 14.12 0.00 7.36 1.04 2.53 0.05 87.95 

CG 203L2-2 1 37.24 0.22 34.98 0.00 5.41 0.01 8.07 0.95 2.20 0.03 89.10 
CG 203L2-2 9 36.50 1.22 27 .34 0.00 12.94 0.05 7.70 0.97 2.49 0.03 89.22 

CG 219L2-1 1 36.76 0.34 30.98 0.04 6.94 0.00 9.00 0.51 2.21 0.03 86.81 
CG 219L2-1 1 37.49 0.37 30.66 0.05 6.92 0.00 9.04 0.46 2.18 0.04 87.23 
CG 219L2-1 9 35.92 1.12 27 .07 0.00 13.79 0.01 6.72 1.01 2.36 0.01 88.02 
CG 219L2-1 9 36.75 0.66 30.04 0.02 9.90 0.02 7.27 0.82 2.50 0.05 88.03 
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CG 219L2-2 1 37.11 0.44 29.85 0.12 10.97 0.03 7.31 0.34 2.67 0.04 88.89 
CG 219L2-2 1 36.98 0.49 29.76 0.18 10.44 0.02 7.32 0.36 2.57 0.02 88.16 
CG 219L2-2 9 36.55 0.87 28.58 0.02 12.00 0.00 7.13 0.88 2.50 0.04 88.58 
CG 219L2-2 9 36.06 1.37 26.81 0.04 12.94 0.00 7.25 0.98 2.38 0.04 87.87 

CG 246L2-1 1 36.48 0.47 26.84 0.02 13.15 0.00 7.34 0.30 2.84 0.06 87.50 
CG 246L2-1 1 36.45 0.39 27.92 0.0112.84 0.01 6.96 0.21 2.88 0.03 87.69 
CG 246L2-1 9 36.24 1.95 26.14 0.04 13.44 0.02 7.02 0.59 2.81 0.08 88.34 
CG 246L2-1 9 36.72 0.80 29.31 0.00 11.26 0.00 6.93 0.52 2.67 0.04 88.25 

CG 265L2-1 1 36.67 1.15 29.81 0.32 9.46 0.01 7.73 1.23 2.07 0.05 88.52 
CG 265L2-1 1 36.95 0.95 30.49 0.26 8.82 0.02 7.77 1.12 2.22 0.04 88.62 
CG 265L2-1 9 37.52 0.17 33.03 0.00 7.51 0.00 7.54 0.34 2.78 0.03 88.91 
CG 265L2-1 9 37.19 0.15 31.80 0.02 8.85 0.03 7.80 0.21 2.81 0.06 88.56 

CG 265L2-2 1 37.56 0.07 32.50 0.03 9.14 0.01 6.59 0.11 2.85 0 88.86 
CG 265L2-2 1 37.16 0.17 32.26 0.01 9.12 0.00 6.70 0.09 2.75 0.01 88.27 
CG 265L2-2 9 37.58 0.66 32.58 0.01 8.81 0.00 6.76 0.28 2.92 0.04 89.64 
CG 265L2-2 9 37.09 0.13 31.92 0.02 8.81 0.05 7.32 0.27 2.96 0.04 88.62 

AARL 265L2-3 0 37.47 0.39 29.62 0.05 8.20 0.00 8.21 0.80 2.22 0.04 0.01 86.99 
AARL 265L2-3 2 37.50 0.41 29.64 0.07 8.06 0.01 8.18 0.74 2.20 0.02 0.00 86.84 
AARL 265L2-3 3 37.10 0.57 30.13 0.04 8.66 0.01 7.41 0.96 2.19 0.04 0.05 87.15 
AARL 265L2-3 3 37.02 0.57 30.39 0.03 8.65 0.00 7.48 0.90 2.18 0.03 0.03 87.27 
AARL 265L2-3 9 37.70 0.34 32.21 0.00 6.78 0.01 7.61 0.17 2.84 0.03 0.00 87.69 
AARL 265L2-3 9 37.74 0.13 31.47 0.02 7.50 0.00 7.62 0.26 2.78 0.02 0.03 87.57 
AARL 265L2-3 9 37.75 0.31 31. 73 0.00 8.20 0.00 6.93 0.26 2.82 0.04 0.00 88.04 
AARL 265L2-3 9 37.32 0.10 31.11 0.00 8.13 0.03 7.45 0.31 2.72 0.05 0.02 87.23 
AARL 265L2-3 9 36.91 0.63 28.42 0.0110.35 0.00 7.74 1.17 2.19 0.04 0.05 87.52 
AARL 265L2-3 9 36.82 0.66 27.42 0.15 10.42 0.00 8.19 0.54 2.65 0.03 0.02 86.90 
AARL 265L2-3 9 36.72 0.76 26.94 0.14 11.27 0.00 7.97 0.56 2.57 0.03 0.02 86.97 

AARL L105-1 1 35.98 0.28 29.76 0.0115.76 0.01 3.06 0.68 2.22 0.03 0.23 88.01 
AARL L105-1 2 36.11 0.32 30.87 0.00 14.25 0.04 3.30 0.81 1. 91 0.03 0.20 87.84 
AARL Ll05-1 3 36.43 0.57 30.93 0.01 13. 40 0.03 3.72 0.82 1.93 0.03 0.21 88.08 
AARL L105-1 4 35.94 0.41 31.17 0.00 15.25 0.03 2.33 0.51 2.05 0.03 0.26 87.96 
AARL Ll05-1 5 35.67 0.33 30.82 0.0114.60 0.02 3.18 0.58 2.17 0.03 0.19 87.59 
AARL L105-1 6 36.30 0.40 30.48 0.00 14.86 0.02 2.87 0.55 2.12 0.03 0.19 87.82 
AARL Ll05-1 7 35.84 0. 46 31.00 0.02 14.64 0.00 3.01 0.50 2.14 0.02 0.20 87.83 
AARL L105-1 8 35.91 0.67 31.02 0.0113.58 0.00 3.62 0.43 2.18 0.03 0.18 87.62 
AARL Ll05-1 9 35.26 0.58 31.30 0.03 14.02 0.02 2.94 0.44 2.01 0.02 0.20 86.82 
AARL L105-1 10 36.49 0.55 30.88 0.00 14.01 0.00 3.31 0.51 2.11 0.03 0.23 88.11 
AARL L105-1 11 35.90 0.58 29.94 0.02 17.08 0.03 2.04 0.68 2.03 0.03 0.18 88.50 
AARL L105-1 12 35.76 0.55 30.39 0.02 17.13 0.03 1.81 0.60 1.93 0.03 0.15 88.41 
AARL Ll05-1 13 35.55 0.43 32.57 0.00 14.23 0.05 2.01 0.33 1.83 0.01 0.19 87.21 
AARL L105-1 14 36.01 0.28 33.22 0.00 13.75 0.02 1.97 0.26 1.83 0.02 0.10 87.47 
AARL L105-1 15 36.15 0.15 34.19 0.0113.70 0.03 1.68 0.22 1.79 0.02 0.09 88.05 
AARL L105-1 16 37.85 0.24 33.15 0.00 12.96 0.03 2.10 0.25 1.80 0.02 0.10 88.52 
AARL Ll05-1 17 36.10 0.43 30.93 0.00 16.16 0.01 1.90 0.42 2.03 0.03 0.13 88.14 
AARL L105-1 18 36.06 0.57 30.21 0.0116.20 0.01 2.16 0.56 2.05 0.03 0.16 88.02 
AARL L105-1 19 36.02 0.41 31.46 0.00 13.78 0.04 3.07 0.30 2.10 0.03 0.15 87.36 
AARL L105-1 20 36.40 0.42 31.95 0.0113.07 0.02 3.46 0.32 2.06 0.02 0.19 87.93 
AARL Ll05-1 21 36.63 0.22 31.12 0.00 14.77 0.03 2.72 0.36 2.10 0.05 0.17 88.16 
AARL Ll05-1 22 36.28 0.43 30.66 0.0113.92 0.02 3.68 0.75 2.06 0.03 0.26 88.09 
AARL Ll05-1 23 49.20 0.21 24.82 0.02 12.62 0.04 2.34 0.51 1.63 0.04 0.16 91.58 
AARL Ll05-1 24 35.28 0.25 30.39 0.0115.63 0.01 2.77 0.52 2.23 0.04 0.18 87.30 
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Table Via - Averaged partial analyses of Rooiberg tourmalines 
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Table Vla - Averaged partial analyses of Rooiberg tourmaline 

Tourmaline Ll 
Lab Referenc Pos Sample Si02 Ti02 Al203 Cr203 FeO MnO MgO cao Na20 K20 F Total 
CG 127Ll-11 800 37.68 0.51 31.19 0.06 8.56 0.00 8.17 0.70 2.22 0.03 89.13 
CG 127Ll-1 4 801 37.47 0.52 32.86 0.02 8.01 0.00 7.55 0.87 2.20 0.04 89.53 
CG 127Ll-1 7 802 36.92 0.67 29.35 0.00 11. 77 0.01 7.12 0.42 2.89 0.04 89.19 
CG 127Ll-1 9 803 36.96 0.48 30.64 0.0110.16 0.00 7.25 0.43 2.99 0.04 88.97 
CG 127Ll-2 1 804 37.78 0.45 32.10 0.08 6.99 0.02 8.50 0.67 2.22 0.04 88.87 
CG 127Ll-2 6 805 36.99 0.88 31.43 0.04 9.27 0.01 7.01 1.20 2.02 0.04 88.88 
CG 127Ll-2 9 806 37.03 1.14 28.80 0.02 12.34 0.00 7.12 0.97 2.45 0.04 89.90 
AARL 127Ll-3 0 807 37.50 0.37 29.96 0.20 7.99 0.01 7.85 0.52 2.06 0.03 0.01 86.50 
AARL 127Ll-3 2 808 37.32 0.30 31.48 0.15 7.34 0.00 7.65 0.70 2.09 0.03 0.01 87.08 
AARL 127Ll-3 3 809 36.90 0.64 29.40 0.03 9.59 0.00 7.22 0.78 2.37 0.03 0.02 87.00 
AARL 127Ll-3 6 810 36.45 0.86 27.88 0.05 11.44 0.00 6.96 0.82 2.37 0.04 0.02 86.89 
AARL 127Ll-4 0 811 37.46 0.49 29.70 0.08 8.41 0.01 8.14 0.65 2.27 0.02 0.00 87.23 
AARL 127Ll-4 1 812 37.19 0.44 30.16 0.05 7.82 0.00 8.19 0.70 2.23 0.02 0.01 86.80 
AARL 127Ll-4 3 813 37.24 0.29 32.13 0.16 6.79 0.01 7.53 0.78 2.05 0.02 0.01 87.01 
AARL 127Ll-4 4 814 37.13 0.53 30.98 0.10 8.28 0.00 7.25 0.84 2.24 0.03 0.03 87.42 
AARL 127Ll-4 7 815 36.39 0.89 27.55 0.0112.28 0.00 6.86 0.58 2.59 0.04 0.03 87.23 
CG 205Ll-11 816 37.06 0.23 29.82 0.00 10.29 0.00 7.10 0.23 2.86 0.03 0.00 87.63 
CG 205Ll-1 9 817 36.45 1.10 28.66 0.00 12.63 0.01 6.21 0.63 2.82 0.06 0.00 88.58 
CG 205Ll-2 1 818 37.18 0.50 30.43 0.03 10.22 0.01 7.57 0.76 2.57 0.04 89.33 
CG 205Ll-2 6 819 35.92 1.22 24.38 0.02 16.53 0.00 6.77 0.80 2.69 0.06 88.40 
CG 205Ll-2 9 820 35.87 0.46 28.42 0.00 14.29 0.01 6.19 0.40 2.93 0.04 88.62 
CG 124Ll-11 821 37.06 0.34 31.86 0.02 8.90 0.00 7.36 0.65 2.24 0.03 88.47 
CG 124Ll-1 4 822 37.23 0.43 32.19 0.08 8.49 0.00 7.49 0.75 2.52 0.02 89.21 
CG 124Ll-1 7 823 36.56 0.62 29.34 0.0112.72 0.03 7.05 0.44 2.86 0.04 89.68 
CG 124Ll-1 9 824 36.96 0.27 31.65 0.00 9.53 0.01 7.24 0.16 3.06 0.07 88.95 
CG 124Ll-2 1 825 37.11 0.34 31.90 0.01 8.93 0.00 7.35 0.52 2.03 0.03 88.23 
CG 124Ll-2 6 826 36.08 1.83 26. 99 0.0113.63 0.00 7.06 1.15 2.34 0.04 89.13 
CG 124Ll-2 9 827 36.74 0.26 30.62 0.00 11.25 0.02 6.77 0.38 2.82 0.04 88.91 
AARL 124Ll-3 0 828 37.56 0.28 31.63 0.19 6.85 0.01 7.81 0.59 1.96 0.03 0.01 86.92 
AARL 124Ll-3 2 829 37.14 0.30 32.28 0.14 6.55 0.01 7.68 0.72 1.98 0.03 0.01 86.84 
AARL 124Ll-3 4 830 36.65 0.75 29.65 0.19 9.21 0.01 7.39 0.88 2.15 0.03 0.02 86.93 
AARL 124Ll-3 7 831 36.40 1.04 27 .82 0,06 11.16 0.00 7.27 0.89 2.30 0.04 0.03 87.01 
AARL 124Ll-4 0 832 36.49 0.32 29.84 0.07 9.58 0.00 7.25 0.57 2.07 0.04 0.02 86.23 
AARL 124Ll-4 2 833 36.88 0.35 29.85 0.07 10.25 0.00 7.07 0.49 2.12 0.03 0.00 87.11 
AARL 124Ll-4 3 834 36.22 0.96 26.62 0.0112.50 0.00 7.21 0.80 2.43 0.03 0.03 86.80 
AARL 124Ll-4 4 835 36.60 0.42 28.49 0.00 11.03 0.00 7.24 0.72 2.49 0.04 0.00 87.03 
AARL 124Ll-4 7 836 36.43 0.56 27.26 0.00 12.32 0.01 6.42 0.33 2.60 0.04 0.02 86.00 
CG 227Ll-11 837 37.33 0.36 31.37 0.03 7.93 0.00 7.87 0.37 2.58 0.03 87.87 
CG 227Ll-2 1 838 36.80 0.62 29.90 0.01 9.85 0.01 7.53 0.53 2.52 0.03 0.00 87.81 
CG 227Ll-2 9 839 36.57 0.92 27.84 0.00 12.14 0.02 7.26 0.94 2.54 0.05 0.00 88.29 
AARL 227Ll-3 0 840 37.08 0.34 29.41 0.01 9.44 0.00 7.40 0.34 2.46 0.03 0.01 86.53 
AARL 227Ll-3 1 841 36.96 0.38 29.51 0.00 9.25 0.00 7.43 0.35 2.41 0.03 0.01 86.33 
AARL 227Ll-3 2 842 37.30 0.33 29.63 0.01 9.18 0.00 7.53 0.38 2.43 0.03 0.01 86.83 
AARL 227Ll-3 6 843 36.54 0.75 27.43 0.01 11. 78 0.01 7.16 0.90 2.38 0.05 0.04 87.02 
AARL 227Ll-4 0 844 37.32 0.31 31.35 0.02 7.20 0.03 7.70 0.74 2.23 0.04 0.02 86.95 
AARL 227Ll-4 2 845 35.88 0.84 27.88 0.01 11.27 0.01 7.26 0.86 2.37 0.05 0.00 86.41 
AARL 227Ll-4 3 846 36.40 1.05 26.68 0.02 12.39 0.01 7.16 0.98 2.34 0.05 0.03 87.10 
AARL 227Ll-4 6 847 36.28 1.10 26.35 0.0112.73 0.01 7.18 0.94 2.32 0.05 0.04 87.01 
AARL 227Ll-4 9 848 36.64 0.40 27.89 0.01 11.61 0.00 7.09 0.78 2.40 0.05 0.03 86.89 
CG 244Ll-11 849 35.19 0.26 34.59 0.03 4.80 0.00 7.14 0.96 1.86 0.03 o.oo 84.85 
CG 244Ll-1 9 850 36.44 1.36 26.86 0.0113.30 0.01 7.40 1.15 2.44 0.05 0.00 89.02 
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Table Vla (contd) - Averaged partial analyses of Rooiberg tourmaline 
Tourmaline L2 
Lab Referenc Pos Sample Si02 Ti02 Al203 Cr203 FeO MnO MgO cao Na20 K20 F Total 
CG 155L2-l 1 851 37.55 0.28 31. 94 0.94 7.83 0.00 7.61 0.39 2.31 0.01 0.00 88.87 
CG 155L2-l 9 852 36.63 0.58 28.97 0.00 12.19 0.02 6.88 0.20 2.79 0.07 0.00 88.32 
CG 155L2-2 1 853 37.05 0.39 32.04 0.09 7.89 0.00 7.50 0.53 2.41 0.05 0.00 87.95 
CG 155L2-2 9 854 36.45 1.10 28.43 0.1112.22 0.00 6.78 0.57 2.70 0.06 0.00 88.42 
AARL 155L2-3 0 855 37.35 0.30 29.91 0.91 7.96 0.00 7.55 0.39 2.17 0.02 0.03 86.59 
AARL 155L2-3 1 856 37.56 0.36 30.36 0.66 8.04 0.01 7.50 0.55 2.26 0.03 0.01 87.34 
AARL 155L2-3 2 857 37.10 0.63 29.17 0.12 9.88 0.03 7.28 0.74 2.38 0.04 0.02 87.39 
AARL 155L2-3 3 858 37.11 0.70 29.35 0.00 10.34 0.03 7.08 0.65 2.45 0.04 0.01 87.74 
AARL 155L2-3 6 859 36.04 1.13 27.26 0.10 11.07 0.02 7.20 1.00 2.32 0.05 0.03 86.21 
AARL 155L2-3 8 860 36.51 0.08 29.17 0.00 10.94 0.01 6.83 0.07 2.69 0.04 0.05 86.38 
AARL 155L2-3 10 861 36.30 0.64 27.66 0.0112.50 0.01 6.36 0.58 2.66 0.03 0.06 86.82 
AARL 155L2-4 2 862 37.63 0.29 31.16 0.06 7.38 0.01 7.68 0.50 2.13 0.02 0.03 86.90 
AARL 155L2-4 4 863 36.37 1.50 25.41 0.12 12.90 0.02 7.24 1.00 2.30 0.06 0.02 86.94 
AARL 155L2-4 5 864 36.28 1.68 25.90 0.14 12.60 0.01 7.36 1.06 2.34 0.06 0.01 87.42 
AARL 155L2-4 7 865 36.56 1. 58 25. 98 0.23 12.66 0.01 7.08 1.05 2.34 0.04 0.00 87.51 
AARL 155L2-4 7 866 36.39 1.47 26. 72 0.17 11.93 0.02 7.17 1.02 2.27 0.04 0.03 87.24 
AARL 155L2-4 8 867 36.98 0.07 29.57 0.00 10.69 0.02 6.63 0.38 2.72 0.03 0.03 87.11 
AARL 155L2-4 9 868 36.49 0.07 29.68 0.00 10.70 0.02 6.74 0.38 2.70 0.03 0.03 86.83 
AARL 155L2-4 10 869 36.88 0.32 30.23 0.00 9.54 0.00 6.62 0.22 2.85 0.02 0.03 86.71 
AARL 155L2-5 1 870 37.09 0.59 29.01 0.08 10.18 0.02 7.20 0.78 2.42 0.04 0.01 87.42 
AARL 155L2-5 3 871 37.38 0.29 30.94 0.62 7.58 0.01 7.60 0.49 2.15 0.02 0.01 87.10 
AARL 155L2-5 4 872 36.27 1.39 25.83 0.12 13.12 0.00 7.35 0.99 2.36 0.04 0.02 87.49 
AARL 155L2-5 7 873 34.84 0.91 25.37 0.04 13.47 0.07 7.10 1.70 2.57 0.06 0.03 86.18 
CG 203L2-l 1 874 37.10 0.40 32.40 0.05 6.54 0.02 8.68 0.93 2.14 0.03 0.00 88.28 
CG 203L2-l 9 875 36.05 1.95 25.90 0.0112.65 0.01 7.90 1.32 2.27 0.06 0.00 88.14 
CG 203L2-2 1 876 37.24 0.22 34.98 0.00 5.41 0.01 8.07 0.95 2.20 0.03 89.10 
CG 203L2-2 9 877 36.50 1.22 27 .34 0.00 12.94 0.05 7.70 0.97 2.49 0.03 89.22 
CG 219L2-l 1 878 37.13 0.36 30.82 0.05 6.93 0.00 9.02 0.49 2.19 0.03 0.00 87.02 
CG 219L2-l 9 879 36.33 0.89 28.56 0.01 11.85 0.02 6.99 0.92 2.43 0.03 0.00 88.02 
CG 219L2-2 1 880 37.05 0.47 29.81 0.15 10.71 0.02 7.31 0.35 2.62 0.03 0.00 88.52 
CG 219L2-2 9 881 36.30 1.12 27. 70 0.03 12.47 0.00 7.19 0.93 2.44 0.04 0.00 88.22 
CG 246L2-l 1 882 36.46 0.43 27.38 0.0112.99 0.00 7.15 0.25 2.86 0.04 0.00 87.60 
CG 246L2-l 9 883 36.48 1.38 27. 72 0.02 12.35 0.01 6.97 0.56 2.74 0.06 0.00 88.29 
CG 265L2-l 1 884 36.81 1.05 30.15 0.29 9.14 0.01 7.75 1.18 2.15 0.04 0.00 88.57 
CG 265L2-l 9 885 37.35 0.16 32.42 0.01 8.18 0.02 7.67 0.27 2.80 0.04 0.00 88.74 
CG 265L2-2 1 886 37.36 0.12 32.38 0.02 9.13 0.01 6.64 0.10 2.80 0.01 0.00 88.56 
CG 265L2-2 9 887 37.34 0.40 32.25 0.02 8.81 0.02 7.04 0.28 2.94 0.04 0.00 89.13 
AARL 265L2-3 0 888 37.47 0.39 29.62 0.05 8.20 0.00 8.21 0.80 2.22 0.04 0.01 86.99 
AARL 265L2-3 2 889 37.50 0.41 29.64 0.07 8.06 0.01 8.18 0.74 2.20 0.02 0.00 86.84 
AARL 265L2-3 3 890 37.06 0.57 30.26 0.03 8.66 0.00 7.45 0.93 2.18 0.03 0.04 87.21 
AARL 265L2-3 9 891 37.28 0.42 29.90 0.05 8.95 0.01 7.64 0.47 2.65 0.03 0.02 87.42 
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Table Vlb - Atomic proportions and site allocations of Rooiberg 
tourmalines 
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Table VIb - Atomic proportions and site allocations of Rooiberg tounnalines 

-- Header data Atomic proportions and site allocations 
Si-site Z-site Y-site X-site Totals 

Sample Ref Pos Rel Pos Oxy B Si Al(t) Al(z) Mg(z) Al(y) Ti Cr Fe(2) Mg(y) Ca Na K X Tot Y Tot Z Tot Si Tot 
12711-1 800 1 Core 29 3 6.01 0.00 5.87 0.14 0.00 0.06 0.01 1.14 1.80 0.12 0.69 0.01 0.81 3.02 6.00 6.01 
12711-1 801 4 Mantle 29 3 5.93 0.07 6.00 0.00 0.06 0.06 0.00 1.06 1. 78 0.15 0.68 0.01 0.83 2.96 6.00 6.00 
12711-1 802 7 Mantle 29 3 6.01 0.00 5.63 0.37 0.00 0.08 0.00 1.60 1.36 0.07 0.91 0.01 1.00 3.05 6.00 6.01 
12711-1 803 9 overgrowth 29 3 5.98 0.02 5.82 0.18 0.00 0.06 0.00 1.37 1.56 0.08 0.94 0.01 1.02 3.00 6.00 6.00 
12711-2 804 1 Core 29 3 5.99 0.01 5.99 0.01 0.00 0.05 0.01 0.93 2.00 0.11 0.68 0.01 0.81 2.99 6.00 6.00 
12711-2 805 6 Mantle 29 3 5.95 0.05 5.91 0.09 0.00 0.11 0.00 1.25 1.59 0.21 0.63 0.01 0.85 2.94 6.00 6.00 
12711-2 806 9 overgrowth 29 3 6.01 0.00 5.51 0.49 0.00 0.14 0.00 1.67 1.23 0.17 0.77 0.01 0.95 3.04 6.00 6.01 
12711-3 807 o Core 29 3 6.14 0.00 5.78 0.22 0.00 0.05 0.03 1.09 1.69 0.09 0.66 0.01 0.75 2.86 6.00 6.14 
12711-3 808 2 Core 29 3 6.04 0.00 6.00 0.00 0.01 0.04 0.02 0.99 1.85 0.12 0.66 0.01 0.79 2.91 6.00 6.04 
12711-3 809 3 Mantle 29 3 6.08 0.00 5.71 0.29 0.00 0.08 0.00 1.32 1.48 0.14 0.76 0.01 0.90 2.88 6.00 6.08 
12711-3 810 6 Mantle 29 3 6.09 0.00 5.49 0.51 0.00 0.11 0.01 1.60 1.22 0.15 0.77 0.01 0.92 2.93 6.00 6.09 
12711-4 811 o Core 29 3 6.11 0.00 5.71 0.29 0.00 0.06 0.01 1.15 1.68 0.11 0.72 0.00 0.83 2.90 6.00 6.11 
12711-4 812 1 Core 29 3 6.07 0.00 5.80 0.20 0.00 0.05 0.01 1.07 1.80 0.12 0.71 0.00 0.83 2.92 6.00 6.07 
12711-4 813 3 Mantle 29 3 6.02 0.00 6.00 0.00 0.12 0.04 0.02 0.92 1.81 0.14 0.64 0.00 0.78 2.91 6.00 6.02 
12711-4 814 4 Mantle 29 3 6.03 0.00 5.93 0.07 0.00 0.07 0.01 1.13 1.69 0.15 0. 71 0.01 0.86 2.89 6.00 6.03 
12711-4 815 7 Mantle 29 3 6.09 0.00 5.43 0.57 0.00 0.11 0.00 1. 72 1.14 0.10 0.84 0.01 0.95 2.97 6.00 6.09 
205Ll-1 816 1 Core 29 3 6.08 0.00 5.76 0.24 0.00 0.03 0.00 1.41 1.50 0.04 0.91 0.01 0.96 2.94 6.00 6.08 
205Ll-1 817 9 overgrowth 29 3 6.01 0.00 5.57 0.43 0.00 0.14 0.00 1. 74 1.10 0.11 0.90 0.01 1.03 2.98 6.00 6.01 
205Ll-2 818 1 Core 29 3 5.99 0.01 5.77 0.23 0.00 0.06 0.00 1.38 1.58 0.13 0.80 0.01 0.94 3.02 6.00 6.00 
205Ll-2 819 6 Mantle 29 3 6.10 0.00 4.88 1.12 0.00 0.16 0.00 2.35 0.60 0.15 0.89 0.01 1.05 3.10 6.00 6.10 
205Ll-2 820 9 Overgrowth 29 3 5.97 0.03 5.55 0.45 0.00 0.06 0.00 1.99 1.09 0.07 0.95 0.01 1.03 3.13 6.00 6.00 
124Ll-1 821 1 Core 29 3 5.96 0.04 6.00 0.00 0.01 0.04 0.00 1.20 1. 77 0.11 0. 70 0.01 0.82 3.01 6.00 6.00 
124Ll-1 822 4 Mantle 29 3 5.94 0.06 5.99 0.01 0.00 0.05 0.01 1.13 1. 77 0.13 0.78 0.00 0.91 2.96 6.00 6.00 
124Ll-1 823 7 Mantle 29 3 5.96 0.04 5.59 0.41 0.00 0.08 0.00 1. 73 1.30 0.08 0.91 0.01 0.99 3.11 6.00 6.00 
124Ll-1 824 9 Overgrowth 29 3 5.95 0.05 5.95 0.05 0.00 0.03 0.00 1.28 1.69 0.03 0.96 0.01 1.00 3.00 6.00 6.00 
124Ll-2 825 1 Core 29 3 5.98 0.02 6.00 0.00 0.03 0.04 0.00 1.20 1. 76 0.09 0.64 0.01 0.73 3.04 6.00 6.00 
124Ll-2 826 6 Mantle 29 3 5.97 0.03 5.23 0. 77 0.00 0.23 0.00 1.89 0.97 0.20 0.75 0.01 0.96 3.09 6.00 6.00 
124Ll-2 827 9 Overgrowth 29 3 5.97 0.03 5.84 0.16 0.00 0.03 0.00 1.53 1.48 0.07 0.89 0.01 0.97 3.04 6.00 6.00 
124Ll-3 828 o Core 29 3 6.07 0.00 6.00 0.00 0.03 0.03 0.02 0.93 1.88 0.10 0.62 0.01 0.72 2.89 6.00 6.07 
124Ll-3 829 2 Core 29 3 6.00 0.00 6.00 0.00 0.15 0.04 0.02 0.89 1.85 0.13 0.62 0.01 0.75 2.94 6.00 6.00 
124Ll-3 830 4 Mantle 29 3 6.03 0.00 5. 75 0.25 0.00 0.09 0.03 1.27 1.57 0.16 0.69 0.01 0.85 2.95 6.00 6.03 
124Ll-3 831 7 Mantle 29 3 6.07 0.00 5.47 0.53 0.00 0.13 0.01 1.56 1.27 0.16 0.74 0.01 0.91 2.96 6.00 6.07 
124Ll-4 832 o Core 29 3 6.05 0.00 5.83 0.17 0.00 0.04 0.01 1.33 1.62 0.10 0.67 0.01 0.78 3.00 6.00 6.05 
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Table VIb (contd.) - Atomic proportions and site allocations of Rooiberg tourmalines 

-- Header data Atomic proportions and site allocations 
Si-site Z-site Y-site X-site Totals 

Sample Ref Pos Rel Pos Oxy B Si Al(t) Al(z) Mg(z) Al(y) Ti Cr Fe(2) Hg(y) Ca Na K X Tot Y Tot Z Tot Si Tot 
124Ll-4 833 2 Core 29 3 6.07 0.00 5.79 0.21 0.00 0.04 0.01 1.41 1.53 0.09 0.68 0.01 0.77 2.99 6.00 6.07 
124Ll-4 834 3 Mantle 29 3 6.10 0.00 5.29 0. 71 0.00 0.12 0.00 1. 76 1.10 0.14 0.80 0.01 0.95 2.98 6.00 6.10 
124Ll-4 835 4 Mantle 29 3 6.08 0.00 5.58 0.42 0.00 0.05 0.00 1.53 1.37 0.13 0.80 0.01 0.94 2.96 6.00 6.08 
124Ll-4 836 7 Mantle 29 3 6.17 0.00 5.44 0.56 0.00 0.07 0.00 1. 75 1.06 0.06 0.86 0.01 0.92 2.88 6.00 6.17 
227Ll-1 837 1 Core 29 3 6.02 0.00 5.96 0.04 0.00 0.04 0.00 1.07 1.85 0.06 0.81 0.01 0.88 2.97 6.00 6.02 
227Ll-2 838 1 Core 29 3 6.02 0.00 5.76 0.24 0.00 0.08 0.00 1.35 1.59 0.09 0.80 0.01 0.90 3.02 6.00 6.02 
227Ll-2 839 9 overgrowth 29 3 6.04 0.00 5.43 0.58 0.00 0.11 0.00 1.68 1.21 0.17 0.82 0.01 0.99 3.00 6.00 6.04 
227Ll-3 840 o Core 29 3 6.12 0.00 5.73 0.28 0.00 0.04 0.00 1.30 1.55 0.06 0.79 0.01 0.86 2.89 6.00 6.12 
227Ll-3 841 1 Core 29 3 6.11 0.00 5.75 0.25 0.00 0.05 0.00 1.28 1.58 0.06 0.77 0.01 0.84 2.91 6.00 6.11 
227Ll-3 842 2 Core 29 3 6.13 0.00 5.74 0.26 0.00 0.04 0.00 1.26 1.58 0.07 0.78 0.01 0.85 2.88 6.00 6.13 
227Ll-3 843 6 Mantle 29 3 6.11 0.00 5.41 0.59 0.00 0.09 0.00 1.65 1.19 0.16 0. 77 0.01 0.95 2.93 6.00 6.11 
227Ll-4 844 O Core 29 3 6.05 0.00 6.00 0.01 0.00 0.04 0.00 0.98 1.86 0.13 0.70 0.01 0.84 2.87 6.00 6.05 
227Ll-4 845 2 Core 29 3 6.03 0.00 5.52 0.48 0.00 0.11 0.00 1.58 1.34 0.16 0. 77 0.01 0.94 3.03 6.00 6.03 
227Ll-4 846 3 Mantle 29 3 6.11 0.00 5.28 0.72 0.00 0.13 0.00 1. 74 1.07 0.18 0.76 0.01 0.95 2.94 6.00 6.11 
227Ll-4 847 6 Mantle 29 3 6.11 0.00 5.23 0. 77 0.00 0.14 0.00 1. 79 1.03 0.17 0.76 0.01 0.94 2.97 6.00 6.11 
227Ll-4 848 9 overgrowth 29 3 6.12 0.00 5.49 0.51 0.00 0.05 0.00 1.62 1.26 0.14 0.78 0.01 0.93 2.93 6.00 6.12 
244Ll-1 849 1 Core 29 3 5.77 0.23 6.00 0.00 0.45 0.03 0.00 0.66 1. 74 0.17 0.59 0.01 0. 77 2.89 6.00 6.00 
244Ll-1 850 9 overgrowth 29 3 6.02 0.00 5.24 0. 77 0.00 0.17 0.00 1.84 1.06 0.20 0.78 0.01 1.00 3.07 6.00 6.02 
155L2-1 851 1 Core 29 3 5.99 0.01 5.99 0.01 0.00 0.03 0.12 1.04 1.80 0.07 0.72 0.00 0.78 2.99 6.00 6.00 
155L2-1 852 9 overgrowth 29 3 6.03 0.00 5.62 0.38 0.00 0.07 0.00 1.68 1.31 0.04 0.89 0.02 0.94 3.06 6.00 6.03 
155L2-2 853 1 Core 29 3 5.97 0.04 6.00 0.00 0.05 0.05 0.01 1.06 1.80 0.09 0.75 0.01 0.86 2.97 6.00 6.00 
155L2-2 854 9 overgrowth 29 3 6.01 0.00 5.53 0.47 0.00 0.14 0.01 1.69 1.19 0.10 0.87 0.01 0.98 3.03 6.00 6.01 
155L2-3 855 o Core 29 3 6.12 0.00 5.78 0.22 0.00 0.04 0.12 1.09 1.62 0.07 0.69 0.00 0.76 2.87 6.00 6.12 
155L2-3 856 1 Core 29 3 6.10 0.00 5.81 0.19 0.00 0.04 0.09 1.09 1.63 0.10 0. 71 0.01 0.82 2.85 6.00 6.10 
155L2-3 857 2 Core 29 3 6.10 0.00 5.65 0.35 0.00 0.08 0.02 1.36 1.43 0.13 0.76 0.01 0.90 2.88 6.00 6.10 
155L2-3 858 3 Mantle 29 3 6.08 0.00 5.67 0.33 0.00 0.09 0.00 1.42 1.40 0.11 0.78 0.01 0.90 2.90 6.00 6.08 
155L2-3 859 6 Mantle 29 3 6.07 0.00 5.41 0.59 0.00 0.14 0.01 1.56 1.22 0.18 0.76 0.01 0.95 2.93 6.00 6.07 
155L2-3 860 8 overgrowth 29 3 6.10 0.00 5.74 0.26 0.00 0.01 0.00 1.53 1.44 0.01 0.87 0.01 0.89 2.98 6.00 6.10 
155L2-3 861 10 overgrowth 29 3 6.11 0.00 5.49 0.51 0.00 0.08 0.00 1. 76 1.08 0.11 0.87 0.01 0.98 2.92 6.00 6.11 
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Table Vlb (contd.) - Atomic proportions and site allocations of Rooiberg tourmalines 

-- Header data Atomic proportions and site allocations 
Si-site Z-site Y-site X-site Totals 

Sample Ref Pos Rel Pos Oxy B Si Al(t) Al( z) Mg( z) Al(y) Ti Cr Fe(2) Mg(y) Ca Na K X Tot Y Tot Z Tot Si Tot 
155L2-4 862 2 Core 29 3 6.10 0.00 5.96 0.04 0.00 0.04 0.01 1.00 1.81 0.09 0.67 0.00 0.76 2.86 6.00 6.10 
155L2-4 863 4 Mantle 29 3 6.15 0.00 5.06 0.94 0.00 0.19 0.02 1.82 0.88 0.18 0.76 0.01 0.95 2.91 6.00 6.15 
155L2-4 864 5 Mantle 29 3 6.09 0.00 5.12 0.88 0.00 0.21 0.02 1. 77 0.96 0.19 0.76 0.01 0.97 2.96 6.00 6.09 
155L2-4 865 7 Mantle 29 3 6.12 0.00 5.13 0.87 0.00 0.20 0.03 1. 77 0.90 0.19 0.76 0.01 0.96 2.90 6.00 6.12 
155L2-4 866 7 Mantle 29 3 6.09 0.00 5.27 0.73 0.00 0.19 0.02 1.67 1.06 0.18 0.74 0.01 0.93 2.94 6.00 6.09 
155L2-4 867 8 overgrowth 29 3 6.11 0.00 5.76 0.24 0.00 0.01 0.00 1.48 1.39 0.07 0.87 0.01 0.95 2.88 6.00 6.11 
155L2-4 868 9 overgrowth 29 3 6.06 0.00 5.81 0.19 0.00 0.01 0.00 1.49 1.47 0.07 0.87 0.01 0.94 2.97 6.00 6.06 
155L2-4 869 10 overgrowth 29 3 6.08 0.00 5.88 0.12 0.00 0.04 0.00 1.32 1.50 0.04 0.91 0.00 0.95 2.86 6.00 6.08 
155L2-5 870 1 Core 29 3 6.10 0.00 5.63 0.37 0.00 0.07 0.01 1.40 1.39 0.14 0.77 0.01 0.92 2.88 6.00 6.10 
155L2-5 871 3 Mantle 29 3 6.07 0.00 5.92 0.08 0.00 0.04 0.08 1.03 1. 76 0.09 0.68 0.00 0.76 2.90 6.00 6.07 
155L2-5 872 4 Mantle 29 3 6.10 0.00 5.12 0.88 0.00 0.18 0.02 1.84 0.96 0.18 0.77 0.01 0.96 3.00 6.00 6.10 
155L2-5 873 7 Mantle 29 3 6.00 0.00 5.15 0.85 0.00 0.12 0.00 1. 94 0.98 0.31 0.86 0.01 1.19 3.04 6.00 6.00 
203L2-1 874 1 Core 29 3 5.92 0.09 6.00 0.00 0.01 0.05 0.01 0.87 2.06 0.16 0.66 0.01 0.83 3.00 6.00 6.00 
203L2-1 875 9 Overgrowth 29 3 6.02 0.00 5.09 0.91 0.00 0.25 0.00 1. 77 1.06 0.24 0.74 0.01 0.98 3.07 6.00 6.02 
203L2-2 876 1 Core 29 3 5.83 0.17 6.00 0.00 0.29 0.03 0.00 0. 71 1.88 0.16 0.67 0.01 0.84 2.91 6.00 6.00 
203L2-2 877 9 Overgrowth 29 3 6.00 0.00 5.30 0.70 0.00 0.15 0.00 1. 78 1.19 0.17 0.80 0.01 0.97 3.12 6.00 6.00 
219L2-1 878 1 Core 29 3 6.01 0.00 5.89 0.12 0.00 0.04 0.01 0.94 2.06 0.09 0.69 0.01 0.78 3.05 6.00 6.01 
219L2-1 879 9 overgrowth 29 3 6.01 0.00 5.57 0.43 0.00 0.11 0.00 1.64 1.29 0.16 0.78 0.01 0.95 3.04 6.00 6.01 
219L2-2 880 1 Core 29 3 6.03 0.00 5.72 0.28 0.00 0.06 0.02 1.46 1.49 0.06 0.83 0.01 0.90 3.03 6.00 6.03 
219L2-2 881 9 overgrowth 29 3 6.02 0.00 5.41 0.59 0.00 0.14 0.00 1. 73 1.19 0.17 0.79 0.01 0.96 3.06 6.00 6.02 
246L2-1 882 1 Core 29 3 6.09 0.00 5.40 0.61 0.00 0.05 0.00 1.82 1.18 0.05 0.93 0.01 0.98 3.05 6.00 6.09 
246L2-1 883 9 overgrowth 29 3 6.04 0.00 5.41 0.59 0.00 0.17 0.00 1. 71 1.13 0.10 0.88 0.01 0.99 3.01 6.00 6.04 
265L2-1 884 1 Core 29 3 5.96 0.05 5.71 0.29 0.00 0.13 0.04 1.24 1.57 0.21 0.68 0.01 0.89 2.98 6.00 6.00 
265L2-1 885 9 overgrowth 29 3 5.96 0.04 6.00 0.00 0.06 0.02 0.00 1.09 1.82 0.05 0.87 0.01 0.92 2.99 6.00 6.00 
265L2-2 886 1 Core 29 3 6.00 0.00 6.00 0.00 0.13 0.01 0.00 1.23 1.59 0.02 0.87 0.00 0.89 2.96 6.00 6.00 
265L2-2 887 9 Overgrowth 29 3 5.97 0.03 6.00 0.00 0.04 0.05 0.00 1.18 1.68 0.05 0.91 0.01 0.97 2.94 6.00 6.00 
265L2-3 888 o Core 29 3 6.12 0.00 5.70 0.30 0.00 0.05 0.01 1.12 1. 70 0.14 0.70 0.01 0.85 2.87 6.00 6.12 
265L2-3 889 2 Core 29 3 6.13 0.00 5.71 0.29 0.00 0.05 0.01 1.10 1. 70 0.13 0.70 0.00 0.83 2.86 6.00 6.13 
265L2-3 890 3 Mantle 29 3 6.05 0.00 5.83 0.17 0.00 0.07 0.00 1.18 1.64 0.16 0.69 0.01 0.86 2.89 6.00 6.05 
265L2-3 891 9 overgrowth 29 3 6.09 0.00 5.75 0.25 0.00 0.05 0.01 1.22 1.61 0.08 0.84 0.01 0.93 2.89 6.00 6.09 
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Table VII - Trace element content of cassiterite 

Samples nnnLO, nnnLl and nnnLB are from Rooiberg. 
Other samples are from: 

L101-L103: Zaaiplaats 
L104: Mutue-fides 
L105: Erongo pegmatite, Namibia 
L106: Pegmatite, Mmbabane, Swaziland 
LlOB: Pegmatite, Omaruru, Namibia 
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Table VII - Trace element content of cassiterite as determined by INAA 

Lab No I 
1suspected I 

I 
Fe Ca Na La Sm Eu Lu Co Gd Hf Sb Sc Ta Th u Zr 

Sample tin phase* Locality** % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

R2 19318 1 A-Q22-580 0.4 589 114 0.4 - - - 2.0 6 2 3 6 3 6 - 65 
R6 21618 1 A-M18-780 0.8 673 333 1.8 1.2 - 0.3 11.7 - 13 7 - 6 - 14 
R13 15218 1 A-Q22-565 0.3 806 134 - - 0.2 - 2.0 - 6 3 11 4 9 - 166 
R15 11718 1 A-Q22-565 1.2 685 455 0.3 0.7 - 0.4 58.2 - 2 10 9 2 3 11 165 
R21 43618 1 A-Magazine-580 1.0 784 356 0.5 - 0.2 - 123.0 - 2 9 12 1 4 - 183 
R22 22118 1 A-M18-780 0.6 122 210 3.0 1.22 - 0.4 3.1 - - 0.8 - 4 1 16 
R9 25117 2 A-JewelBox-680 0.4 682 1379 - - - - 8.2 13 1 4 9 2 2 
RlO 44710 2 A-19N-640 1.0 769 299 - - - - 27.8 65 1 11 7 - 2 1 
Rl6 27217 2 A-U30-780 0.8 780 1075 0.7 0.54 0.2 - 51.8 - 2 0.4 8 4 2 14 
R17 24917 2 A-JewelBox-680 0.7 - 2697 - - - - - - 438 - 9 
R18 44517 2 A-19N-640 0.9 697 247 0.5 - - - 13.2 35 1 8 26 1 
R19 24717 2 A-JewelBox-680 0.5 713 1038 - - 0.5 - 2.1 - 4 5 7 471 2 
R20 22617 2 A-JewelBox-680 1.1 677 1484 1.8 - 0.2 - 8.6 12 1 6 18 4 1 
R30 44017 2 A-19N-640 2.1 - - - - - - 241.0 - - - 7 
R31 21417 2 A-19N-640 1.0 - 1336 - 0.82 - - 77 .9 - 3 - 9 5 - 12 
R7 29310 - NAD-C-1480 0.8 437 169 - - 0.2 - 0.6 - 1 6 44 5 
Rl 36310 - C-Gap-1740 0.5 592 174 2.0 2.03 - 1.2 2.9 - 3 5 181 4 4 45 780 
RB 41910 - C-A Upper-1870 1.1 804 322 - - - - 2.5 - - 8 141 24 
Rll 34810 - C-CA-1740 0.4 665 63 - - - - - - 2 4 169 5 
R14 34910 - C-CA-1740 0.4 - 141 1.4 1.28 - - - - - - 176 4 - 27 
R23 40810 - C-GLLoopO/D-1740 0.8 742 210 - 2.99 - - 87.8 - - 7 145 1 - 7 
R24 39810 - C-GapLower-1870 0.8 807 180 2.0 - 0.4 - 2.2 - - 5 99 2 - - 506 
R3 1103 - Zaaiplts-#1 Pipe 0.3 701 - 1.8 - 3.6 2.6 7.3 - 135 0.5 122 5264 - 14 
R34 1101 - Zaaiplaats 0.7 - 635 1.9 0.68 - 0.3 - - 3 - 19 7 - 12 
R36 1102 - Zaaiplaats 0.4 - - 11.3 0.9 8.4 - - - 5 - 3 34 - 7 
R4 1104 - Mutue-fides 0.5 668 202 0.4 0.34 - 0.3 5.4 - 3 2 22 13 1 6 104 
R5 1105 - Erongo-pegrnatite 0.6 653 42 - 0.7 - 0.2 0.9 - 2 0.4 3 11 - 8 72 
R12 1106 - Mrnbabane - 727 - - - 4.5 - - - 1 0.4 116 5925 
R35 1108 - Qnaruru-pegmatite - - - - - - 3.5 - - 120 - 20 9401 - 26 

Lower limit of detection= 0.3 40 40 0.1 0.5 0.1 0.1 0.1 0.7 1 0.3 0.05 0.1 0.2 1 8 

Suspected tin phase*: Samples of A Mine pockets only Locality** : Mine-lode/area-level 
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