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Fig. 58 - Advanced stage of replacement of cassiterite, Tight brown

and doughnut-shaped, by ankerite-1, very light beige.
Tourmaline, light green is mainly unreplaced.

X80 Plane polarised light Sample 117L5
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Replacement of cassiterite-1 took place under reducing conditions according
to:

Ca* + (Mg,Fe)” + 2C0, + Sn0, + 2e" -> Ca(Mg,Fe)(CO,), + Sn* ........ 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 (Sn*) 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 fluids 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 Sn* liberated by the above reaction could have reacted with the ore-
forming fluids to form SnC1*, 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 1. 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 SnC1*, 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 B,0, and CO, prior to the
liberation of SnCl1", this SnC1* 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, Zr* (0.79 R)
can replace Sn* (0.71 A) but saturation is reached at about 2 750 ppm Zr
(M611er et al., 1981). Moller and Dulski (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 R),
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) Fluid inclusions 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-filled 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 relationship 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 Tlighter
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 Todes 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.

SUMMARY AND CONCLUSIONS

1. Four granite types, Nebo, K1ipkloof, granophyric and Bobbe jaankop 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 C0,, SO,, B,0, and C1
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-1lived
systems of hydrothermal activity. At Rooiberg, it was probably a few tens of
million years.

8. Pervasive sodic, potassic and sericitic (increased A1,0,) 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.
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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 SL1 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 SLS5 Rashoop Granophyre 24 49 07 27 35 59 West
6 506L0 SL6 Rashoop Granophyre 24 48 54 27 35 31 West
7 S507L0 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 SL10 Lease Granite 24 49 30 27 35 32 West
11 5110 SL11 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 S517L0  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 5210 SL21 Bobbejaankop Granite | 24 48 27 27 34 49 West
22 52210 SL22A&B Bobbejaankop Granite | 24 48 46 27 34 35 West
23 523L0 SL23 Bobbejaankop Granite | 24 49 01 27 34 05 West
24 52410 SL24 Klipkloof Granite 24 49 57 27 32 27 West
25 52510 SL25&A  Klipkloof Granite 24 49 35 27 32 46 West
26 526L0 SL26 Bobbejaankop Granite | 24 49 27 27 33 18 West
27 52710  SL27 Klipkloof Granite 24 48 43 27 33 33 West
28 528L0 SL28&A  Klipkloof Granite 24 48 19 27 33 30 West
29 52910 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 3211 West
32 53210 SL32 Klipkloof Granite 24 49 02 27 32 04 West
33 53310 SL33 Lease Granite 24 48 35 27 32 27 West
34 53410 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 53910 SL39 Nebo Granite 24 51 17 27 36 13 West
40 540L0 SL40 Not classified 24 51 06 27 36 12 West
41 54110 SL41 Not classified 24 48 21 27 32 39 West
42 54210 SL42 Nebo Granite 24 51 28 27 34 45 West
43 54310 SL43 Nebo Granite 24 48 05 273311 West
44 54410 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 547L0 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 SLS0 Lease Granite 24 50 52 27 34 56 West

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



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 55110 SL51 Bobbejaankop Granite | 24 50 45 27 35 31 West
52 552L0 SLS2 Bobbejaankop Granite | 24 50 28 27 36 08 West
53 553L0 SLS3 Nebo Granite 24 51 04 27 35 42 West
54 55410 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 558L0 SL58 Lease Granite 24 46 27 27 32 19 West
59 559L0  SL59 Bobbejaankop Granite | 24 46 02 273218 West
60 560L0 SL60 Lease Granite 24 46 43 27 33 26 West
61 561L0 SL61 Bobbejaankop Granite | 24 46 49 27 3319 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 Bobbe jaankop Granite 24 48 50 27 34 23 West
68 568L0 SL68 Not classified 24 53 20 27 32 32 West
69 569L0 SL69 Lease Granite 24 49 08 27 51 19 East
70 570L0 SL70 Lease Granite 24 49 48 27 51 21 East
71 571L0  SL71 Klipkloof Granite 24 50 13 27 51 19 East
72 57210 SL72 Bobbejaankop Granite | 24 51 11 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 57810 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 58110 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 58410 SL84 Lease Granite 24 51 27 27 54 40 East
85 58510 SL85 Nebo Granite 24 49 04 27 57 25 East
86 58610 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 SL9O Not classified 24 49 51 27 57 30 East
91 59110 SL91 Nebo Granite 24 49 02 27 54 29 East
92 59210 SL92 Nebo Granite 24 48 49 27 56 24 East
93 593L0 SL93 Nebo Granite 24 48 58 27 56 12 East
94 59410 SL94 Not classified 24 50 58 27 55 50 East
95 595L0  SL95 Not classified 24 51 37 27 54 38 East
9% 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 SL100 Nebo Granite 24 47 31 27 54 30 East

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



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 60210 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 60610 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 SL110 Nebo Granite 24 44 46 27 58 34 East
111 611L0 SL111  Not classified 24 45 27 27 58 10 East
112 61210 SL112  Nebo Granite 24 47 29 27 58 43 East
113 61310 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 61710 SL117  Not classified 24 54 15 27 50 49 East
118 618L0 SL118  Lease Granite 24 54 26 27 50 49 East
119 619L0 SL119 Lease Granite 24 54 23 27 50 29 Fast
120 620L0 SL120  Nebo Granite 24 55 32 27 53 50 East
121 621L0 SL121  Klipkloof Granite 24 55 48 27 53 17 Fast
122 62210 SL122  Klipkloof Granite 24 55 33 27 52 06 East
123 62310 SL123  Lease Granite 24 55 17 27 50 50 East
124 62410 SL124  Nebo Granite 24 53 53 27 33 54 East
125 62510 SL125 Nebo Granite 24 54 30 27 53 15 East
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Table II - Rooiberg A, NAD and C Mines

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

Sample Mine Section/ Level  Wall Tourm. Tourm Cass.l Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Fluors
Lode rock L2 L}
100L0 A Q-22 500 X
101L0 A Q-22 500 X
10210 A Q-22 500 X
103L0 A Q-22 500 X X
104L0 A Q-22 580 X X
105L0 A Q-22 580
106L0 A Q-22 500 X
10700 A Q-22 500 X
108L0 A Q-22 500 X X X X
109L0 A Q-22 500 X X X
1100 A Q-22 500 X X
1110 A Q-22 500 X
11210 A Q-22 580 X X X
113L0 A Q-22 580 X X
11410 A Q-22 580 X X X X
115L0 A Q-22 565 X
116L0 R Q-22 565 X X X
117L0 A Q-22 565 X X X
11810 A Q-22 565 X X
119L0 A Q-22 565
120L0 A Q-22 565 X
1210 A Q-22 500 X X X
1220 A Q-22 500 X
123.0 A Q-22 500 X X X
12410 A Q-22 500 X X
125L0 R Q-22 500 X
126L0 R Q-22 500 X
1270 A Q-22 500 X
12810 A Q-22 500 X
1290 R Q-22 500 X 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.l Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Fluors

Lode rock L2 )
1300 A Q-22 500 X
1310 A Q-22 500
13210 A Q-22 500
1330 A Q-22 500
13410 R 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
147L0 A Q-22 500 X
14810 R Q-22 500 X X X
14910 A Q-22 500 X X
15010 R Q-22 525 X X
151L0 R Q-22 525 X X X
15210 R Q-22 565 X X X
15310 R Q-22 565 X X X X
15410 A Q-22 565 X
15510 R Q-22 565 X X
15610 A& Q-22 565 X X
157L0 R Q-22 565 X X X
15810 R Q-22 565 X X X X
15910 A Q-22 565 X X X
1600 A Q-22 565 X X X
161L0 R Q-22 565 X X
162L0 A Q-22 565 X X
163L0 A Q-22 580 X X
16410 R Q-22 580 X
165L0 A Q-22 580
16610 R Q-22 580
167L0 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.l Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Fluors

Lode rock 12 LI
168L0 A Q-22 580
169L0 A Q-22 580
17010 A Q-22 580
1710 A Q-22 580
17210 A Q-22 580
173L0 R Q-22 580
174L0 A Q-22 580
175L0 A Q-22 580
176L0 A Q-22 580 X X
177.0 A Q-22 580
1780 A Q-22 580
179.0 A Q-22 580
180L0 A Q-22 580
188L0 A Q-22 580 X
189L0 A Q-22 580 X X X
1900 A Q-22 580 X X X X
19110 A Q-22 580 X
192L0 A Q-22 580 X X X X X X
19310 A Q-22 580 X X X X X
1940 A Q-22 580 X X X X
195L0 A Q-22 580 X X X X X
196L0 A Q-22 580 X X X
1970 A Q-22 580
198L0 A 19N 760 X
199.0 A 19N 760 X X
200L0 A 19N 760 X X
20110 A 19N 760 X X
202L0 A 19N 760 X X X
203L0 R 19N 640 X X X
205L0 R 19N 640 X X 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.l Cass.2 Pyrite Sulph. Ank.1 Ank.2 Quartz Ser./Cl Fluors
Lode rock L2 L1

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

2090 R 19N 640 X X X X X

2100 A 19N 640 X X X X
211L0 A 19N 640 X

21210 R 19N 640 X X X X

213L0 A 19N 640 X X X

21410 A 19N 640 X X X X

21510 A 19N 640 X X X

21610 A M-18 780 X X X

2170 R M-18 780 X X

21810 A M-18 780 X X X

219.0 A M-18 780 X X X

220L0 A M-18 780 X X

22110 R M-18 780 X X X

22210 R Jewel Box 680 X X X

22310 R Jewel Box 680 X X X X

224L0 R Jewel Box 680 X X X
225L0 A Jewel Box 680 X

22610 R Jewel Box 680 X X X X

2270 R Jewel Box 680 X X X
22810 A M-18 780 X

22910 R M-18 780 X X X

2300 A M-18 780 X X

23110 A M-18 780 X X

23210 A M-18 780 X X

2330 A M-18 780 X

23410 A M-18 780

23510 A M-18 780 X X X X X
23610 A M-18 780 X X 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 C(ass.l Cass.2 Pyrite Sulph. Ank.l Ank.2 Quartz Ser./Cl Fluors

Lode rock L2 L1
2370 A M-18 780 X X X X X
23810 1A M-18 780 X X X
2390 A M-18 780 X X X X
240L0 A M-18 780 X X X X X
241L0 R M-18 780 X X X
24210 A M-18 780 X
24310 A M-18 780 X X X
204410 A M-18 780 X
24510 A Jewel Box 680 X X
24610 A Jewel Box 680 X X
2470 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
2520 A Jewel Box 680 X X
2530 A Jewel Box 680 X X
25410 A Jewel Box 680 X X X
2550 A Jewel Box 680 X X X
256L0 A Jewel Box 680 X X
2570 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 R U30 780 X X X
2630 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 number, locality and main minerals

Sample Mine Section/ Level  Wall Tourm Tourm Cass.l Cass.2 Pyrite Sulph. Ank.l1 Ank.2 Quartz Ser./Cl Fluors
Lode rock L2 LI
267L0 A u3o 780 X X X
268L0 A U30 780 X X X
26910 A U30 780
270L0 A u30 780 X X
271L0 A U30 780 X X X
27210 A U30 780 X X X
273L0 A U30 780 X X X X
27410 A U30 780 X X X
27510 A U30 780 X
27610 A U30 780 X X X
217.0 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
43210 A Q-22 565 X X X
433L0 A Q-22 565 X
4340 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
43810 A Magazine 580 X X
4390 A 19N 760 X X
44010 A 19N 640 X X X X
410 A 19N 640 X X X X
44210 A 19N 640 X X X X
443L0 A 19N 640 X X X X
44410 A 19N 640 X X X X
445L0 A 19N 640 X X X X
44610 A 19N 640 X X X X
44710 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
45110 A 19N 640 X X X X
4530 A Jewel Box 680 X X X
45510 A Q-22 500 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 Cassit.Pyrite Sulph. Ank. Siderite Qrtz Ser./Cl Fluors
Lode rock

136L0 NAD C Lode 1480 X X X

137L0  NAD C lode 1480 X X X

138L0  NAD C lode 1480

13910 NAD C Lode 1480 X X X

140L0  NAD 1480

141L0  NAD 1480

142L0 NAD AMS Lode 1480 X

278L0 NAD ¢ 1480 X X

279L0  NAD ¢ 1480 X

280L0 NAD c 1480 X X

281L0 NAD C 1480 X X X X X

28210 NAD c 1480

283L0 NAD C 1480

283/4L0 NAD ¢ 1480

284L0 NAD o 1480 X X X X

285L0 NAD C 1480 X X

286L0 NAD C 1480 X X

28710  NAD Cotton 1580 X X X

288L0  NAD Cotton 1580 X X X X

289L0  NAD Cotton 1580 X X X
290L0 NAD Cotton 1580 X X X X
29110  NAD Cotton 1580 X X X X X
29210  NAD C 1480 X

293L0  NAD c 1480 X X X X X
29410  NAD c 1480 X X X X

295L0  NAD c 1480 X X X

296L0  NAD C 1480 X X X X

297L0  NAD C 1480 X

298L0  NAD C 1480 X X X X

299L0  NAD c 1480 X X X X

300L0  NAD Union 1480 X X X X X X 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 Cassit.Pyrite Sulph. Ank. Siderite Qrtz Ser./Cl Fluors
Lode rock

301L0  NAD Union 1480

302L0  NAD Union 1480 X X X

303L0 NAD Union 1480 X X X X
304L0 NAD Union 1480 X X X X X
305L0 NRD Union 1480 X X X

306L0 NRD Union 1480 X X X X

307L0 NAD Union 1480 X X X X X
308L0 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 NRD Bonus 1380 X X X X

321L0 NAD Bonus 1380 X X

322L0 NRD Bonus 1380 X X X

323L0  NRD Bonus 1380 X X

32410 NRD Bonus 1380 X

325L0 NRD Bonus 1380 X

326L0 NAD Bonus 1380 X

327L0  NRD Bonus 1380 X X X

328L0 NRD 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 number, locality and main minerals

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

3310 NRD U 1380 X X X X
332L0  NAD U 1380 X X X
333L0 NRAD U 1380 X X X
33410 NAD U 1380 X X X X
335L0 NRD U 1380 X X X X
336L0 NAD U 1380 X X X X
3370 NAD U 1380 X X X X
338L0 NAD U 1380 X X X
339L0 NAD U 1380 X X X X
340L0 NAD U 1380 X X X X
34110 NAD U 1380 X X

342L0 NRD U 1380 X X

431L0  NAD C Lode 1480 X X X
455L0  NAD C 1480 X X X
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TABLE II (contd) - Rooiberg A NAD and C Mines. Underground samples: Sample mumber, locality and main minerals

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

Lode rock
3430 C CA 1740 X X X X
34410 C Ca 1740 X X X
34510 C Ch 1740 X X X
34610 C CA 1740 X X X X
3470 C CA 1740 X X X
34810 C CA 1740 X X X X X X
34910 C CA 1740 X X X X X
35010 C CA 1740 X X X X
3B1L0 € Ch 1740 X
35200 C CA 1740 X
35310 C Ch 1740 X
3410 C CA 1740 X X XX
35510 C CA 1740 X XXX
3% L0 C CA 1740 X X
3%7L0 C New 1740 X X X
35810 C New 1740 X X X
390 C New 1740 X X XX
36010 C FLFract 1740 X
3610 C Gap 1740 X X X
36210 C Gap 1740 X X
36310 C Gap 1740 X X X
36410 C Gap 1740 X X
3650 C Gap 1740 X X
366L0 C Gap 1740 X X X
3670 C Gap 1740 X X X
3680 C Gap 1740 X X
36910 C Gap 1740 X X
3700 C Gap 1740 X X
3716 C Gap 1740 X X
3720 C Gap 1740 X X X
37310 C Gap 1740 ; X X
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TABLE IT (contd) - Rooiberg A NAD and C Mines. Underground samples: Sample number, locality and main minerals

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

3740 C Gap 1740 X

3750 C Gap 1740 X X

376L0 C Gap 1740 X X

3N ¢ Gap 1740 X X

37810 C Gap 1740 X
3790 ¢ Gap 1740 X X
380L0 C Gap 1740 X X

381L0 C Gap 1740 X
382L0 ¢ Gap 1740 X

3830 C Gap 1740

38410 C Gap Lower 1870 X

385L0 C Gap Lower 1870 X X

386L0 C Gap Lower 1870 X
3870 C Gap Lower 1870 X X
388L0 C Gap Lower 1870 X X

389L0 C Gap Lower 1870 X X X
3900 C Gap Lower 1870 X X

910 C Gap Lower 1870 X X

3920 C Gap Lower 1870 X X

393.0 C Gap Lower 1870 X X X

3940 C Gap Lower 1870 X X
395L0 € Gap Lower 1870 X X X
3%L0 C Gap Lower 1870 X X X

3970 ¢ Gap Lower 1870 X X X

398L0 C Gap Lower 1870 X X X X

3990 € Gap Lower 1870 X X

400L0 C Gap Lower 1870 X X

401L0 C Gap Lower 1870 X X X
4020 C Gap Lower 1870 X XX

4030 C Gap Lower 1870 X X

404L0 C Gap Lower 1870
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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
Lode

Wall
rock

ChloritTourm Cassit.Pyrite Sulph. Ank.

Feldspar Qrtz Ser./Cl Fluors

40510
40610
40710
40810
409L0
410L0
411L0
41210
413L0
41410
41510
416L0
41710
418L0
41910
42010
42110
42210
42310
42410
42510
42610
42710

O OO0

Gap Lower 1870
GLLoop0/D 1740
GLLoopO/D 1740
GLLoopO/D 1740
GLLoopO/D 1740
GLLoop0/D 1740
GLLoopO/D 1740
GLLoopO/D 1740
GLLoop0/D 1740
GLLoopO/D 1740
GLLoopO/D 1740
GLLoopO/D 1740
GLLoop0/D 1740
GLLoop0/D 1740
A Upper 1870
A Upper 1870
A Upper 1870
A Upper 1870
Hosking 1870
Hosking 1870
Hosking 1870
Hosking 1870
Hosking 1870
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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
5102 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
A1203 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 12.41 12.17
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
Mg0  0.03 0.00 0.09 0.16 0.16 0.03 0.01 ©.16 0.00 0.08 0.03 0.05 0.02 0.00 0.00 0.08
Ca0  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 0.0 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
€2 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 0.00 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 1 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 21 220 19 20 2 19 21 27 30 34 27 28 22 2 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 2 310 4 2 3 4 2
Nb 23 23 2 20 22 20 22 4 Bl 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 24022 23 25 23 21 25 64 5 54 40 63 39 76 43 78
U 6 5 7 6 4 5 5 13 9 5 15 17 9 19 13 1
) 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 om0 71 74 78 90 226 8 74 131 302 121 267 156 179
In 59 50 58 45 35 49 8 43 10 15 55 69 57 52 50 47
Ir 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 31 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 21 224 22B 23 24 25 28A 26 27 28 284 29
$i02 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
Tio2 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
A1203 12.11 11.93 12,55 12.00 12.57 12.30 12.85 12.58 11.63 13.15 12.07 11.90 12.21 11.87 12.60 12.63
FeO 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 1.5 1.31 1.48 3.60 1.23 1.29 0.8 1.18 0.84 1.34 1.19 0.83 1.38 1.91
MmO 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
Mg0  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
Ca0  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 0.0r 0.01 0.02 0.01 0.03 0.01 0.01 0.0f 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
c02  0.05 0.11 0.05 0.36 0.08 0.08 0.08 0.25 0.34 0.05 0.i1 0.05 0.31 0.14 0.08 0.05
S 0.00 0.00 o0.01 0.0t 0.01 0.01 60.01 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 99.9 100.1 101.5 100.6 101.1 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 18 151 173 183 182 162 223 135 180
Cu 9 9 11 12 29 9 10 15 10 8§ 11 9 10 9 10 10
F 0.09 0.26 0.2 0.16 0.7t 0.12 0.31 0.19 0.16 0.16 0.24 0.17 0.16 0.24 0.24 0.15
Ga 2 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 3 34 2 71 22 5% 3% 27 2 40 37 28 34 36 23
Ni 8§ 1 10 9 1 7 12 11 10 9 12 § 11 12 11 12
Pb 16 15 4 15 7 18 12 14 23 38 27 29 25 40 31 23
Rb 2065 261 325 261 403 155 344 357 221 241 263 316 288 309 306 305
Sc 6 3 8§ 1 8 9 4 5 7 6 5 7 5 8 8 8
Sn 5 5 100 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 1 7 23 6 21 12 8 6 12 12 14 10 8§ 16
) 9 6 7 7 7 1 7 7 7 8 7 7 5 6 6 5
W 15 20 8 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
In 50 49 86 62 22 4 41 48 59 8 88 8 76 92 90 66
Ir 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 3.1
Nd 90.4 73.6 50.6 8l1.6 74 102
Sn 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 3B 36 37 38 39 40 41 42 43 44 45
$i02 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
A1203 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
Fe0  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
MmO 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
Mg0  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
Ca0  0.62 0.52 0.33 0.38 0.14 0.09 0.64 0.23 0.10 0.8 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
2 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 99.6 100.0 100.7 100.1 101.1 100.4 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 § 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 2 25 2% 24 25 23 33 26 2 2 28
Li 18 6 12 16 6 5 18 13 313 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 3 2 48 17 25 31 30 27 27 2 46 16 19 26 47
Ni 4 11 1 12 10 9 10 12 12 9 10 13 9 8 12 12
Pb 2827 20 29 22 702 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 1 7 § 1 9 7 8 4 7
Sn 6 6 4 5 4 3 4 4 5 5 2 12 2 5 5 4
Sr 1mnm 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 8 4 24 45 82
U 26 9 U4 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 2 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 8 172 17
in 53 183 61 39 35 15 33 65 42 17 29 18 31 47 66 T4
Ir 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
Sn 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
Tn 2.8 1.7 1.1 1.7 1.2 2.3
b 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 5 Bl 52 53 54 55 56 57 58 59 60 61
5102 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
A1203 12.76 12.76 12.63 12.38 13.00 12.65 12.88 11.62 12.72 12.46 13.11 12.28 13.21 12.78 12,93 12.43
Fe0  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
Mg0  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
Ca0  0.67 0.63 0.80 0.61 0.71 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
02  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 0.0f 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 100 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 2 21 29 2 29 2 3% 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 4 23 43 43 50 20 42 27 64 3
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 4 2 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 1% 8§ 43 3% 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 4l
U 16 12 6 8§ 12 8 8 6 15 15 15 10 14 9 9 10
v 6 711 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
In 49 47 57 43 52 24 33 41 27 52 24 63 58 60 20 46
Ir 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
Sn 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
Ex 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 4 75 T6 T
5102 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 13.71 12.71 12.37 12.67 12.55 12.51 12.28 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
Mg0  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
Ca0  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
pP205 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
¢z  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 o0.01 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 1 9 9 9 12 § 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 2 22 23 22 28 2 29 271 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 § 15 2 9 4 3
Nb 46 25 44 43 27 53 18 26 29 26 27 51 42 41 43 26
Ni 14 11 10 11 11 15 9 8§ 10 7 8 15 14 10 9 7
Pb 2 13 27 24 16 20 16 20 15 14 12 12 16 16 2 7
Rb 361 333 310 316 292 331 171 250 25 239 216 234 201 205 210 214
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 3% 33 11 14 16 14 2
Th 5 36 5 46 40 48 17 37 4 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 26 18 18 19 9
Y 221 141 155 142 147 279 89 95 145 89 98 300 200 152 134 69
In 46 40 45 47 31 44 42 32 32 29 54 16 18 19 17 13
Ir 257 236 268 241 258 259 291 289 282 376 35 279 266 302 265 275
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 3.8 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
Tnm 3 1.4 3.3 1.9 0.8
Yb 19.6 9.2 22 12.5 5.4

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



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

SL No 78 79 8 81 8 8 84 8 86 87 88 8 90 91 92 93
$i02 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
A1203 13.04 14.59 13.61 10.97 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
Mn0O  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
Mg0  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
Ca0  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 4.2l
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 0.8 0.59 0.31 0.17 0.30 0.40 0.53 0.52 0.39 0.33
02  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 97.9 100.8 102.0 101.7 101.9 102.1 101.6 100.6 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 27 217 26 15 30 26 26 20 25 27 27 29 1 25 25 24
Li 5 1 1 1 3 2 3 8 8 1 3 2 2 2 14 10
Mo 7 3030 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 1 1 8 7 14 14 9 13 15 § 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 11 310 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 5 34 53 32 3% 17 39 42 51 44 10 37 22 38
U 6 4 16 8 6 8 6 10 9 5 28 310 2 10
) 7 10 8 7 8 9 9 8§ 10 7 6 7 15 10 11 10
W 5 15 17 23 16 15 14 15 16 13 14 17 16 15 13 16
Y 95 123 93 113 54 126 109 5 110 44 75 107 69 114 116 98
In 100 110 17 6 11 17 17 5 30 10 13 11 16 22 38 26
Ir 129 347 229 166 183 300 336 299 372 132 195 183 802 361 410 341
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
T 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 9.8 99
Er 7.7 7.1 5.3 6.3 9.8 10.8
Tn 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 9% 9% 97 98 99 100 101 102 103 104 105 106 107 108 109
5102 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
Al1203 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
Mn0O  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
Mg0  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
Ca0  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 4.9 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 101.1 101.9 100.8 101.2 101.6 100.7 100.9 101.8 100.9 101.3 100.5 101.2 100.6 101.3 101.2 100.6

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 2 23 23 23 25 23 13 27 28 22 2 2
Li 6 8 6 5 4 4 3 2 2 119 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 3 2 22 15 43 39 24 16 22
Ni 14 10 9 8 8 § 11 1 8 8 9 13 12 10 7 9
Pb 7 5 12 1 11 13 7 13 14 13 12 17 23 15 U4 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 3% 3% 17 19 29 15 48 36 34 8§ 48 49 30 33 30
U 13 2 1 7 5 6 4 7T 10 2 31 6 6 3 2
v 29 7 9 U 9 9 9 6 8 8 16 5 7 6 8 6
W 5 18 17 1} 19 18 19 20 18 19 16 20 24 21 15 19
Y 192 140 119 83 69 8 177 115 82 93 34 222 164 137 44 108
In 12 16 20 35 25 19 26 24 17 19 22 29 23 3t 17 10
Ir 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
Sn 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
b 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 1.1
T 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

SLNo 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125
$i02 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
A1203 12.56 14.32 12.14 12.99 11.70 12.56 11.69 13.24 11.80 11.68 12.19 12.67 13.41 12.70 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
M0  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
Mg0  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
Ca0  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  5.11 10.39 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
€02 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 0.0f 0.01 0.01
Total 100.7 101.1 101.4 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 261 221 235 266 249 230 224 242 269 290 177 206 210 214 214 209
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 1N 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 2 16 21 23 23 24 2 27 24 23 23 24 28 2% 27 25
Li 32 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 2 27 21 29 22 31 ¥ 3¢ 29 28 18 22 28 27 29 30
Ni 12 9 7 8 8 § 11 10 9 9 9 10 10 10 9 9
Pb 16 50 21 12 7 9 15 U 17 7 20 12 9 11 24 2
Rb 188 421 123 198 186 299 256 261 242 267 185 194 129 221 255 200
Sc 7 § 12 8 8 4 7 1 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 4 50
Th 29 19 15 34 34 36 41 39 36 33 32 37 31 38 45 43
U 4 1 4 5 4 6 10 10 1 4 6 9 8§ 1 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
In 36 16 8 27 26 34 40 37 33 30 28 24 28 20 54 27
ir 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
Sn 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
Tn 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 IVa - Major and trace element analyses of Rooiberg ankerite

Group C - C Mine lodes

Sample (C387L0 C387L0 C387L0 C387L0 C422L0 C422L0 C422L0 C422L0 C347L0 C347L0 C347L0 C347L0

C403L0 C403L0
16.31 15.17

C403L0
12.38

C403L.0
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

14.98 15.90 16.95 15.62
1,30 0.95 1.03 1.03

11.63 10.88 10.67 11.19

Fe0 13.08 14.19 10.28 15.32 12.01 12.85 17.41 17.93 14.09 14.42 14.12 13.78
MnO 0.72 0.7 1.83 0.5 1.54 1.45 1.21 0.94 0.5 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
Ca0 28.49 28.67 28.30 27.99 28.91 29.36 28.92 28.62 29.09 29.39 28.84 29.54
Sample  C358L0 C358L0 C358L0 C358L0 C399LO0 C399L0 C399L0 C399LOC406LO C406L0 C406LO C406LO C410L0 C410L0 C410L0 C410L0
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
MnO 1.75 1.28 2.%9 1.93 0.79 1.74 1.44 1.10 1.03 0.95 0.8 0.93
MgO 10.03 12.98 12.44 12.11 13.22 12.89 14.30 13.39 10.83 11.94 13.74 12.06
Ca0 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 C411LO0 C411LO0 C411L0 C411L0 C417L0 C417L0 C417L0 C417L0 C424L0 C424L0 C424L0 C424L0 C427L0 C427L0 C427L0 (42710
11.40 14.91 13.01 13.55

Fe0 13.65 12.35 13.84 12.79
MnO 1.10 1.00 1.40 1.24 0.84 1.02
Mgo 12.57 13.31 12.23 12.78
Ca0 27.70 28.36 28.02 28.%5

1.713

16.85 16.43 14.62 16.60
0.88
10.73 10.70 11.85 10.87
28.27 28.21 28.23 28.00

0.85

0.9%

2.34 2.4

13.03 10.78 10.92 10.52
28.69 28.12 28.51 28.29

17.99 18.14 17.22 18.01
1.23  1.01 1.17 1.18
9.28 8.90 10.01  9.46

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
MnO 0.97 1.29 0.60 1.48 1.89 1.27
Mgo 12.43 11.44 12.20 11.12 11.89 13.45
a0 28.36 28.95 29.22 28.70 28.80 29.07

-----------------------------------------

/| .
* = Averages

14.14
0.94
12.14
28.61
0.10

15.86
1.08
11.09
28.23
0.04
0.06
42.90
0.01
99.27

10
11

3
87
88
30
60
43

13.16
1.19
12.72
28.16
0.04
0.06
45.83
0.01
101.16

16
12

3
81
49
21
17
61

16.
1.
11.
28.
0.
0.
44.
0.
101.

12
12
04
18
03
07
4
01
30

1
12

3
93
61
33
56
52

13.22 17.84
1.65 1.15
11.31 9.41
28.40 28.44
0.05 0.11
0.08 0.16
44.75 43.2]
0.00 0.01
99.46 100.38

10
11

3
87
88
30
60
43

14.43
1.22
11.69
28.59
0.06
0.09
44.43
0.01

Ave(5)

12
11

3
87
64
27
42
56
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Table IVb - Major and trace element analyses of Rooiberg ankerite
Group N - NAD Mine lodes

Sample N281L0O N281LO N304LO N304L0 N304L0 N304LO N303LO N303LO N303LO N303LO N308LO N308LO N308LO N308LO
Fe0 16.32 16.67 15.26 14.79 14.88 13.96 16.94 16.66 17.62 17.11 14.13 13.38 14.50 14.9
MnO 1.3 1.57 0.70 0.9% 0.81 0.8 1.06 1.09 0.98 0.99 1.74 1.69 0.80 0.89
Mgo 10.62 10.34 11.15 11.44 11.85 11.88 11.04 10.58 10.14 10.27 11.94 11.82 12.17 12.16
Ca0 29.14 28.87 28.89 28.87 28.56 28.86 28.01 28.10 28.17 27.85 29.26 28.84 29.15 28.40

Sample  N284L0 N284L0 N284L0 N284L0 N286LO N286LO N286L0 N286L0 N309LO N309LO N30SLO N30SLO N335L0 N335LO
FeO 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
MnO 1.5 1.09 1.18 0.91 1.26 0.62 1.00 0.93 1.79 2.03 1.76 1.96 0.49 0.49
MqO 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
Ca0 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

Sample  N335L0 N335L0 N336LO N336L0 N336LO N336L0 N339LO0 N339L0 N339LO N339LO
FeO 10.92 10.60 11.91 13.30 13.29 12.07 11.97 10.14 13.91 12.00
MnO 0.32 0.41 0.47 0.34 0.48 0.45 0.44 0.31 0.66 0.54
Mgo 14.36 14.41 13.74 12.88 13.14 13.91 14.10 15.35 12.71 14.14
Ca0 28.22 28.55 28.40 28.37 28.66 28.14 28.90 29.49 28.22 28.57

Sample N281LO*N304LO*N303L0*N308LO*N284L0*N309L0*N335L0*N336L0*N339L0*RAve(40)
FeO 16.49 14.42 17.36 14.73 16.67 14.93 11.12 12.64 12.01 13.83
MnO 1.46 0.84 0.99 0.85 1.18 1.88 0.43 0.43 0.48 0.92
MgO 10.48 11.86 10.20 12.16 10.35 10.62 14.27 13.42 14.07 11.30
Ca0 29.00 28.71 28.01 28.78 28.02 28.79 28.34 28.39 28.79 27.10

H20- i 0.02 0.08 0.05 0.02 0.03 0.04
H20+ i 0.11  0.03 0.11 0.10 0.11 0.09
0 44.74 44.42 45.10 45.46 45.10 44.9%
3 0.01 0.00 0.00 0.00 0.00 O0.00
Total .ovviiiiiiiiiiiiiie, 101.11 100.74 99.42 100.47 100.60

N286L0 Ave(4)
CU i 10 12 11 8 10
NI i 20 10 22 21 18
Rb 5 8 11 6 8
SC i 28 36 37 34 34
3 19 46 102 100 111
Vo e 9 27 23 20 20
Y e 61 94 66 41 66
I it 30 36 54 64 46
* = Averages
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Table IVc - Major and trace element analyses of Rooiberg ankerite

Group P - Rooiberg A Mine POCKETS

Sample 13215 13215 13215 132L5 101LS

Fe0 13.02 13.62 14.57 13.84 10.63

MnO 0.65 0.78 0.84 0.66 0.49

Mg0 13.71 12.92 12.35 13.00 14.50

a0 28.65 28.38 28.60 28.38 28.18

Sample 21315 213L5 213L5 21315 153L5

Fe0 11.05 12.68 11.77 10.97 11.22

Mno 0.23 0.46 0.28 0.41 0.18

Mg0 15.15 13.68 14.75 14.72 14.98

Ca0 29.25 28.61 29.03 29.42 29.46

Sample 19215 19215 19215 192L5 193L5

Fe0 13.35 10.98 9.15 9.40 10.02

MnO 0.36 0.31 0.30 0.15 0.8

MgO 13.08 14.63 15.61 16.03 14.49

Ca0 28.05 28.86 28.73 28.34 28.73

Sample 13215*% 101L5* 152L5% 157L6% 213L5%
Fe0 13.76 12.03 13.28 12.24 11.61

MnoO 0.73 0.79 0.50 0.42 0.34

Mq0 12.99 13.07 13.69 13.98 14.58

Ca0 28.51 28.30 28.65 28.55 29.08

H20-
HO+
C02 e
S e
Total e
Cu .
Ni 18 e
Rb b
Sc 29 i
Sr 798 i
v e
Y 16 e
Zn X T
* = Averages

10115
10.42

0.59
13.97
28.29

15315
10.44

0.19
15.32
29.04

19315
12.27

0.80
13.62
29.14

153L5%
11.99
0.25
14.40
29.16

10115
13.59

1.11
12.11
28.16

15315
13.30

0.37
13.62
29.15

19315
10.75

0.45
14.65
28.47

148L5*
11.93
0.40
14.05
28.68
0.09
0.14
42.16
0.01
97.46

101L5
13.49

0.99
11.73
28.56

15315
13.01

0.25
13.70
28.99

19315
9.75
0.27

15.21

28.74

163L5*
13.04
0.71
13.51
28.46
0.07
0.14
44.00
0.03
99.95

152L5
14.67

0.54
12.75
28.25

14815
9.9
0.18

15.66

28.95

206L5
13.13

1.70
12.02
28.67

192L.5%
10.72
0.28
14.84
28.50
0.03
0.06
44.70
0.00
99.12

20
30
4
21
209
43
15
65

15215
12.36

0.29
13.95
28.32

14815
10.32

0.28
15.03
28.90

206L5
12.01

0.98
13.36
28.94

193L5%
10.70
0.58
14.49
28.77
0.04
0.05
45.12
0.01
99.76

152L5 15215 15715 157L5
13.63 12.46 12.50 14.08
0.74 0.44 0.53 0.59
13.66 14.39 14.04 14.04
29.25 28.80 28.56 28.25

148L5 148L5 163L5 163L5
13.62 13.84 13.47 13.81
0.69 0.45 1.07 0.60
12.77 12.75 12.90 12.87
28.38 28.48 28.07 28.68

20615 206L5 216L5 216L5
12.34 11.09 11.52 11.87
0.99 1.15 0.60 0.87
12.90 13.89 13.66 13.07
28.82 28.51 28.73 28.63

216L5%Ave(48)
11.08 12.04
0.63 0.57
13.89 13.88
28.70 28.67
0.05 0.06
0.07  0.09
15.46 44.29
0.00 0.01
99.89

N134L5 Ave(4)

IY) 5 18

16 16 20

4 3 4

23 20 25

72 1052 533

21 18 26

18 % 26

26 4 60
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Table IVd - Major and trace element analyses of Rooiberg ankerite
Group F - Rnkerite-filled FRACTURES

Sample
Fe0
MnoO
Mgo
a0

Sample
Fe0
Mno
Hg0
Ca0

Sample
Fe0
MnO
Mq0
Ca0

Sample
FeO
MnO
MgO
Ca0
H20-
H20+
02

S
Total

Cu

Ni

Rb

Sc

Sr

v

Y

Zn

* = Averages

11314
10.72

1.45
14.13
29.17

14714
12.50

1.28
13.03
28.51

19814
13.38

1.34
12.58
28.08

113L4*
10.65
1.47
13.92
29.18

11314
10.79

1.37
13.64
29.26

14714
12.09

1.26
13.40
28.48

198L4
13.29

1.13
12.44
27.98

114L4*
10.89
1.48
13.80
28.68

11314
10.29

i.62
14.01
29.56

14714
15.76

1.42
11.15
28.58

19814
13.42

1.15
12.58
28.02

130L.4*
10.68
1.90
13.58
29.00

11314
10.80

1.44
13.90
28.72

14714
15.94

1.47
11.05
28.30

19814
12.69

1.21
12.97
28.30

188L4*
12.10
1.33
11.48
28.53

11414
11.40

1.50
13.38
28.37

16214
11.72

0.46
13.92
28.47

20014
14.78

1.71
11.41
28.04

1471.4%
14.07
1.36
12.16
28.47
0.02
0.06
42.53
0.01
98.67

----------------------------------

----------------------------------

----------------------------------

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

----------------------------------

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

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

11414
10.82

1.52
13.86
28.59

16214
11.02

0.38
14.08
28.83

200L4
14.95

2.09
11.05
27.96

162L.4*
11.83
0.48
13.61
28.60
0.03
0.07
44.36
0.00
98.98

11414
10.69

1.47
13.96
29.01

16214
13.14

0.49
12.36
28.43

20014
14.93

2.02
11.13
27.69

17614%
14.60
1.08
11.90
28.27
0.04
0.06
45.10
0.00

11414
10.63

1.44
14.00
28.74

16214
11.45

0.61
14.08
28.67

200L4
15.55

2.56
10.24
28.20

19114
10.15
1.68
14.62
28.94
0.01
0.20
45.47
0.00

101.05 101.07

5
16
5
23
712
27
10
76

74
9
3

18

23
4

97

35

13014
10.85

1.98
13.49
28.82

17614
15.16

0.80
11.81
28.44

198L4x
13.19
1.21
12.64
28.09
0.04
0.07
45.46
0.01
100.72

122
9

3
24
82
9
28
37

13014
10.58

1.99
13.69
28.99

17614
13.76

1.63
12.18
28.19

130L4
10.60

1.72
13.57
29.20

17614
14.64

1.00
11.84
28.04

200L4*Ave(39)

15.05
2.09
10.96
21.97
0.02
0.07
44.21
0.01
100.39

12.36
1.40
12.85
28.56
0.03
0.09
44.52
0.01

Ave (4)
52

14

5

23

372

21

37

55

18814
12.08

1.23
11.72
28.43

17614
14.83

0.90
11.80
28.40

18814
12.26

1.17
11.15
28.54

19114
9.35
1.56

15.13

28.80

18814
12.45

1.47
11.12
28.29

19114
10.67

1.92
14.23
29.04

18814
11.62

1.45
11.92
28.83

19114
10.40

1.81
14.56
29.12

19114
10.20

1.44
14.57
28.78



Table IVe - Mole % calculated from the partial microprobe analyses

Ankerite-filled fractures A Mine pockets

Sample FeCO3 MnCO3 MgCO3 CaCO3 Total Sample FeCO3  MnCO3  MgC03  CaC03  Total
14714 19.12 1.87 29.45 49.56 100.00 148L5 16.10 0.5  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
17614 19.96 1.50 29.02 49.52 100.00 192L5 14.49 0.39 35.76  49.36 100.00
19104 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 20615 16.53 1.66  31.67 50.14 100.00
200L4 20.75 2.93 26.93 49.40 100.00 21615 15.13 0.88  33.81  50.19 100.00
11314 14.33 2.00 33.38 50.29 100.00 132L5 18.55 1.00 31.22  49.23 100.00
11414 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

15715 16.37 0.56 34,15  48.91 100.00
21315 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 FeCO3 MnCO3 MgCO3 CaC03 Total Sample FeCO3  MnCO3  MgCO3  CaC03 Total
C406L0 19.27 1.30 29.49 49.94 100.00 N284L0 23.08 1.66  25.55  49.71 100.00
C410L0 21.76 1.50 27.13 49.62 100.00 N286L0 22.62 1.31  26.46  49.60 100.00
C411L0 18.00 1.64 31.02 49.34 100.00 N309LO 20.55 2,63 26.05 50.77 100.00
C417L0 22.08 1.55 26.94 49.43 100.00 N335L0 15.18 0.59 34,70  49.53 100.00
C424L0 18.50 2.34 28.22 50.93 100.00 N336L0 17.23 0.60  32.60  49.57 100.00
C427L0 24.70 1.61 23.23 50,45 100.00 N339L0 16.12 0.66  33.68  49.53 100.00
C387L0 18.18 1.34 30.49 49.99 100.00 N304L0 20.03 1.16  28.27  50.54 100.00
C422L0 20.38 1.77 27.61 50.24 100.00 N303L0 23.48 1.43  25.74  49.35 100.00
C347L0 19.09 0.82 29.43 50.66 100.00 N308LO 19.24 1.75  28.96  50.05 100.00

C403L0 20.46 2.06 27.14 50.34 100.00
C358L0 18.51 2.60 28.78 50.11 100.00
C399L0 15.98 1.73 32.23 50.06 100.00
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Pb - Pb isotopic data of Rooiberg ankerite
Table V - A1l sample groups

Table V a - d - Individual sample groups - “*Pb/*Pb *’Pb/ **Pb ratios
only

Tables V e - h - Individual sample groups - All relevant information
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Table V - A1l sample groups

Sample no.  206Pb/204Pb X Wt 207Pb/204Pb Y Wt R X Error Y Error Include
101L5 21.091763  0.010000 16.086978  0.010000 0.960 0.151682 0. 160728 Y
11204 19.423398  0.010000 15.898798  0.010000 0.960 0.038094 0. 040365 Y
11314 18.758804  0.010000 15.7109%9  0.010000 0.960 0. 120165 0.127332 1
113L4 18.782182  0.010000 15.819798  0.010000 0.960 0.001968 0. 002085 Y
113L4 18.802921  0.010000 15.794037  0.010000 0.960 0.035078 0.037170 |
11414 20,393407  0.010000 16.137354  0.010000 0.960 -0, 041547 -0. 044025 Y
117L0 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 1
130L4 20.564473  0.010000 16.129316  0.010000 0.960 0. 000932 0. 000988 Y
14714 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 19.755634  0.010000 15.979338  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
152L3 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 15.609467  0.010000 0.960 -0. 107602 -0. 114019 Y
156L3 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
16214 17.495839  0.010000 15.727115  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 15.895633  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
192L5 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 17.567638  0.010000 13.563715  0.010000 0.960 0.0353629 0.036827 Y
27314 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
453L5 17.046257  0.010000 15.600389  0.010000 0.960 -0. 089588 -0.094931 Y
C343L0 17.08298¢  0.010000 15.509599  0.010000 0. 960 0. 020000 0.021193 Y
C347L0 17.589238  0.010000 15.546539  0.010000 0.960 0.077212 0.081816 Y
C348L0 16.97825%6  0.010000 15.499883  0.010000 0.960 0. 010505 0.011132 Y
€387L0 17,272327  0.010000 15.490284  0.010000 0. 90 0.078771 0.083469 Y
C392L0 16.395679  0.010000 15,373858  0.010000 0.960 0.038879 0.041198 Y
C399L0 16.443068  0.010000 15.398984  0.010000 0.960 0.019792 0.020972 Y
C402L0 17.743772  0.010000 15.663661  0.010000 0.960 -0. 026980 -0.028589 Y
C403L0 16.052265  0.010000 15.338635  0.010000 0.960 0.011537 0.012225 Y
C410L0 17.965946  0.010000 15.7396%  0.010000 0.960 -0.067100 -0.071102 Y
C411L0 18.878651  0.010000 15.852673  0.010000 0. 960 -0. 016275 -0.017245 Y
C420L0 17.33225%6  0.010000 15,593119  0.010000 0.960 -0. 025526 -0.027049 Y
C422L0 17.421389  0.010000 15.612507  0.010000 0. 960 -0. 029987 -0.031776 Y
C4241L0 17.995690  0.010000 15.7359%4  0.010000 0.960 -0. 057081 -0. 060485 Y
C427L0 16.200793  0.010000 15.404388  0.010000 0.960 -0.033625 -0.035630 Y
N281L0 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
N286LO 21.867028  0.010000 16.323125  0.010000 0.960 0.036721 0.038910 Y
N288L0 23.87783  0.010000 16.686681  0.010000 0.960 0.019362 0.020516 Y
N291L0 29,504244  0.010000 17.764281  0.010000 0.960 -0.097276 -0. 103078 Y
N303L0 23.917063  0.010000 16.681258  0.010000 0.960 0.033141 0.035117 Y
N304LO 23.198576  0.010000 16.597477  0.010000 0.960 -0, 012685 -0.013441 Y
N308LO 23.418291  0.010000 16.638306  0.010000 0.960 -0. 038388 -0. 040677 Y
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N309L0 23.833450  0.010000 16.767226  0.010000 0. 960 -0. 080166 -0. 084947 Y
N326L0 18.841845  0.010000 13.783377  0.010000 0. 960 0. 054705 0.057968 Y
N329L0 23.632029  0.010000 16.690877  0.010000 0. 960 -0.033382 -0.035373 Y
N335L0 19.854848  0.010000 15.928767  0.010000 0.960 0. 088558 0.093839 Y
N339L0 19.555122  0.010000 15.931984  0.010000 0.960 0. 026386 0. 027960 Y
C417L0 17.231500  0.010000 15.592400  0.010000 0.960 -0.044395 -0.047042 Y
C358L0 18.537300  0.010000 15.803200  0.010000 0. 960 -0.027139 -0.0287358 Y

Sample uncertainties are 1 sigma and based on 60 replicates Students t = 2,00

Regression converged after 7 iterations F (0.025; 60; 357) = 1.55
Centroid 206Pb/204Pb = 19.589214 207Pb/204Pb = 15,961278
Slope = 0.1731481 +/- 0.0024930 1 sigea

Intercept =  12.569444 +/- 0.049221 1 sigma

NSWD = 49.291 on 39 points Errors augmented by Sqrt(MSWD/1.53)

Age = 2588.31 + 47,27 - 48,88 95X conf.

Nu = 11,058 + 0.213 - 0.217 95% conf. - S & K tvo stage

Decay constants 238U = 1,535125E-0010 2350 = 9.84850E-0010
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Table V a - Pb/Pb isotope data of ankerite Table V ¢ - 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 10115 477 21.0918 16.087
C347L0 573 17.5892 15.5465 11715 479 20.0542 15.8927
C348L0 588 16.9783 15.4999 14815 499 20.1035 16.0364
C387L0 572 17.2723 15.4903 14915 558 19.7165 15.9863
C392L0 559 16.3957 15.3739 14915 503 19.7557 15.9794
C399L0 5N 16.4431 15.399 15205 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
C410L0 581 17,9659 15.7397 15715 505 20.5007 16.0645
C41110 574 18.8787 15.8527 16315 502 20.5724 16.1317
C420L0 579 17.3323 15.5931 19215 498 18.4151 15.7254
C422L0 561 17.4214 15.6125 213L5 500 19.6678 15.9159
C424L0 582 17.9957 15.736 216L5 504 17.5677 15.5637
C427L0 580 16.2008 15.4044 453L5 476 17.0463 15.6004
Table V b - 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 Ph206/ Pb207/ Sample Lab Pb206/ Ph207/
Number  Number Pb204 Pb204 Number  Number Pb204 Pb204
N281L0 576 22.3064 16.4252 11214 457 19.4234 15.8988
N28410 569 22,3085 16.4773 11314 458 18.7588 15.711
N286LO0 578 21.867 16,3231 11314 555 18.8029 15.794
N288LO 583 23.8778 16.6867 11314 555 18.7822 15.8198
N290LO 586 31.1514 17.4035 11414 475 20.3934 16.1374
N291LO 584 29.5042 17.7643 130L4 461 20.5645 16.1293
N303LO 567 23,9171 16.6813 14714 453 20.5736 16.1571
N304L0 568 23.1986 16.5975 15314 454 19.6956 15.865
N308LO 577 23.4183 16.6583 16214 456 17.4958 15.7211
N309LO 566 23.8335 16.7672 176L4 452 18.8512 15.9059
N314L0 575 33.8484 17.6941 176L4 556 18,9604 15.9547
N320LO 564 25.238 16.717 188L4 455 19,3349 15.8956
N326L0 565 18.8418 15.7834 19114 474 20.1048 16.1163
N329L0 563 23.632 16.6909 27314 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

Sample no,  206Pb/204Ph X W 207Pb/204Ph Y Wt R X Ervor Y Error Include
£343L0 17.082981  0.010000 15,509599  0.010000  0.90 0.021157 0. 022455 Y
C34TL0 17.589238  0.010000 15.546333  0.010000  0.960 0. 086889 0.092221 y
C348L0 15.97825%6  0.010000 15,493883  0,010000  0.960 0.009931 0. 010541 Y
C387L0 17.272327  0.010000 15.4%0284  0.010000  0.%0 0.083614 0. 088745 Y
£39L0 16.39%679  0.010000 15.373858  0.010000  0.9%0 0.029757 0.031583 Y
C399L0 16.443068  0.010000 13.398384  0.010000  0.90 0.011141 0.011825 Y
C402L0 17.743712  0.010000 13.665661  0.010000  0.960 -0, 016325 -0.0173¢7 Y
C403L0 16.032265  0.010000 15.338635  0.010000  0.9&0 -0.003211 0. 003409 Y
C410L0 17965946 0.010000 15.7396%  0.010000  0.90 -0. 033577 0. 056864 Y
gat1Lo 18.878651  0.010000 15.852673  0.010000  0.9%0 0.011914 0.012642 Y
C420L0 17.33225%6  0.010000 15.993119  0.010000  0.9%0 -0.021157 -0. 022456 Y
C42210 17.421389  0.010000 15.612507  0.010000  0.%0 -0.024312 -0, 025804 Y
C42sL0 17,9936%  0.010000 15.733%4  0.010000  0.9%0 0. 042968 0. 043604 Y
€420 16.200793  0.010000 15404388  0.010007  0.9%60 0. 046700 -0. 049566 Y
CAITLO 17.231500  0.010000 15.592400  0.010000 0,960 -0, 041821 0. 044308 Y
C338L0 18.537300  0.010000 15.803200  0.010000  0.%0 0. 004328 0. 004394 Y

Sample uncertainties are 1 sigsa and based on 60 replicates Students t = 2.00

Regression converged after 8 iterations F (0.025; 60; 14) = 1,86
Centroid 206Pb/20APY = 17, 320069 207Pb/204Pb = 15.572337
Slope = (.1865519 /- 0.0089187 | sigea

Intercept =  12.341245 +/-  0.154629 1 sigea

MSWD = 21,183 on 16 points Errors augmented by Sqrt (MSWD/1.86)
fige = 272,00 + 149,58 - 167.08 93X conf.

Mu = 11,346 + 0.467 - 0.500 95% conf. -5 &K two stage

Decay constants 238U = 1, 55125E-0010 23 = 9.84830E-0010
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Table V f - NAD Mine lodes - Group N

Sample no.  206Pb/204PB X W 207Pb/204Pb Y Wt R X Error Y Error Include
Nea1Lo 22,306430  0.010000 16.425195  0.010000  0.9%60 0.003927 0.004168 Y
N2aaLo 22.308538  0.010000 16, 477256  0.010000  0.960 0. 035136 -0.058519 Y
N286LO 21.867028  0.010000 16.33123  0.010000  0.%0 0.026916 0. 028567 Y
N2BALO 23.077836  0.010000 16686681  0.010000  0.960 0. 040049 0. 042306 Y
K291LO 29.504244  0.010000 17.764281  0.010000  0.9%0 0.007824 0. 008304 Y
N303L0 23.917063  0.010000 16.681258  0.010000  0.9%0 0. 034611 0.037962 y
N304L0 23.198576  0.010000 16.597477  0.010000  0.960 0. 002802 ~0. 002974 Y
N308LO 23.418291  0.010000 16.658306  0.010000  0.90 -0.025491 -0, 027053 Y
N309LO 23.833450  0.010000 16.767226  0.010000 0,960 -0. 061482 -0, 065254 Y
N326L0 18.841845  0.010000 15783377  0.010000  0.960 =0, 001082 -0.001148 Y
N329LO 23.632029  0,010000 16.690877  0.010000  0.90 -0, 017133 0. 018205 Y
N33R0 19.854848  0.010000 15.928767  0.010000  0.960 0. 048699 0.051687 Y
N339L0 19.555122  0.010000 15.931984  0.010000 0,90 -0.018879 -0. 020038 Y

Sample uncertainties are | sigsa and based on 60 replicates Students t = 2,00

Regression converged after 8 iterations F {0.025; 60; 11) =1.95
Centroid 206Pb/204Pb = 22.77B102 207Pb/204Pb = 16.516601
Slope = 0.1865148 +/- 0,00236% 1 sigma

Intercept =  12.268148 +/-  0.058901 1 sigma

MSWD = 16.337 on 13 points Errors augmented by Sqrt (MSWD/1.95)
Age = 2NL67 ¢+ 4474 - 46,18 95X conf.

Mu=10.758 +0.376 -0.38%4 9% conf. -G &K two stage

Decay constants 238U = 1, 551256-0010 23 = 9. 84850E-0010
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Table V g - A Mine pockets - Group P

Sasple no.  206Pb/204PE X Wt 207Pb/204Ph Y Wt R X Error Y Error Include
101LS 21,091763  0,010000 16.086978  0.010000  0.960 0.052324 0. 055422 Y
1no 20.897725 0010000 16.150920  0.010000  0.90 -0. 043856 -0, 048386 Y
17 20,034155  0.010000 15.8%660  0.010000  0.960 0.110031 0.116124 Y
148L3 20.103472  0,010000 16.036416  0.010000  0.960 -0, 039083 <. 041240 Y
1495 19.75965%4  0.010000 1597938  0.01000¢  0.9%0 0. 028592 -0,030170 Y
1495 19.716520  0.010000 15.986337  0.010000  0.9%0 -0. 041994 -0, 044312 Y
152L5 18.932441  0.010000 15.840675  0.010000 0,90 0.000197 0. 000208 Y
15613 17.006480  0.010000 15.609467  0.010000  0.960 -0, 033935 0. 035808 Y
156L3 17.013073  0.010000 15.622512  0.010000  0.960 ~0. 046854 0. 049440 Y
157L5 20,500723  0.010000 16.064453  0.010000  0.960 0. 010856 0. 011244 Y
163L5 20.572432  0,010000 16.131670  0.010000  0.960 -0.073170 -0, 077207 Y
192L5 18.415137  0.010000 15723351 0.010000  0.960 0.048953 0. 051633 Y
21345 19.667813  0.010000 15.915%00  0.010000  0.90 0.027438 0. 026952 Y
216L5 17.567698  0.010000 15563715 0.010000  0.90 0.099129 0. 104599 Y
43315 17.046257  0.010000 15.600389  0.010000  0.960 -0,018151 -0.019153 Y

Sample uncertainties are | sigea 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, 880433
Slope 0.1363310 +/-  0.0070460 1 sigma

Intercept 13.259718 +/-  0.135803 | sigea

MSWD = 37,072 on 19 points Errors augeented by Sqrt (MSWD/1.89)
Age = 218110 + 169.65 - 191.9%  95% conf.

Mu=10.839 +0.35%5 -0.378 9% conf. -5 &K two stage

Decay constants 238U = 1,55125E-0010 233 = 9, 84830E-0010
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Table V h - Ankerite-filled fractures - Group F

Sample no.  206Pb/c04Ph X Wt 207Pb/204Ph Y Wt R X Error Y Ervor Include
1124 19423398  0.010000 13.898798  0.010000  0.960 0.051780 0.054797 Y
11304 18.758804  0.010000 13.7109%9  0.010000  0.960 0. 141740 0. 149982 Y
134 18.782182  0.010000 15.819798  0.010000  0.960 0, 024607 0.026038 Y
1134 16802921 0. 010000 13.794037  0.010000  0.960 0. 05703 0. 060374 Y
114L4 20,393407  0,010000 16.13733%  0.010000  0.9R0 -0.039827 -0, 042143 Y
13004 20,364473  0.010000 16.129316  0.010000  0.960 -0, 000117 -0, 000124 Y
14704 20.573642  0.010000 16. 157119 0.010000  0.980 -0, 029467 -0.031180 Y
153L4 19.693585  0.010000 15.865048  0.010000 0,90 0.138333 0. 146384 Y
16204 17.495833  0.010000 19.727115  0.010000 0,960 -0, 103276 -0. 109282 Y
17604 18.851246  0.010000 15.909917  0.010000 0,960 -0, (38994 ~0, 062423 Y
176L4 18,960320  0.010000 19.934717  0.010000  0.960 -0,093791 -0, 099245 Y
18804 19.334865  0.010000 15893639  0,010000 0,960 0.0393% 0. 041685 Y
19114 20.104791  0,010000 16.116280  0.010000 0,960 =0, 068209 -0.072176 Y
2734 21.663571  0.010000 16.3529%66  0.010000  0.9%0 -0. 051548 =0, 054545 \
eTL4 20.776805  0,010000 16.170345  0.010000  0.960 -0, 007694 -0, 008142 Y

Sample uncertainties are ! sigma and based on &0 replicates Students t = 2.00

Regression converged after 4 iterations F (0.025; 603 13) = 1.89
Centroid 206Pb/204Pb = 19612259 207Pb/204Pb = 15,973695
Slope 0.1612208 +/- 0.0128620 1 sigea

Intercept : 12.813791 +/-  0.232600 1 sigma

XSWD = 69.177 on 1D points Errors augmented by Sqrt (MSWD/1.89)
fige = 2460.50 + 246,98 - 298.11 954 conf.

Mu=10.119 +0.866 -0.9%2 9% conf. -G &K two stage

Decay constants 238U = 1, 55125E-0010 23R = 9. B4BS0E-0010
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Table VI - Partial analyses of tourmaline

Samples nnnll1 and nnnl2 are from Rooiberg A Mine
Sample L105 is from a stanniferous pegmatite: Erongo, Namibia

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



Table V1 - Partial analyses of tourmaline

Lab Sample Pos Si02 Ti02 41203 Cr203 Fe0O Mn0 Mg0 Ca0 Na20 K20 F Total
Tourmaline L1

CG 12711-1 1 37.68 0.51 31.19 0.06 8.5 0.00 8.17 0.70 2.22 0.03 89.13
CG 127L1-1 4 37.47 0.52 32.86 0.02 8.01 0.00 7.55 0.87 2.20 0.04 89.53
CG 127L1-1 7 36.92 0.67 29.35 0.00 11.77 0.01 7.12 0.42 2.89 0.04 89.19
CG 127L1-1 9 36.96 0.48 30.64 0.01 10.16 0.00 7.25 0.43 2.99 0.04 88.97
CG 127L1-2 1 37.78 0.45 32.10 0.08 6.99 0.02 8.50 0.67 2.22 0.04 88.87
CG 12711-2 6 36.99 0.88 31.43 0.04 9.27 0.01 7.01 1.20 2.02 0.04 88.88
CG 127L1-2 9 37.03 1.14 28.80 0.02 12.34 0.00 7.12 0.97 2.45 0.04 89.90
AARL  127L1-3 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  127L1-3 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  127L1-3 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  127L1-3 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  127L1-3 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  127L1-3 3 36.90 0.64 29.40 0.03 9.5 0.00 7.22 0.78 2.38 0.03 0.02 87.00
AARL  127L1-3 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  127L1-3 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  127L1-3 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  127L1-3 6 36,19 1.41 26.25 0.01 12.76 0.01 7.02 1.05 2.25 0.04 0.02 87.01
AARL  127L1-3 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  127L1-3 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  127L1-3 6 36.58 0.66 27.81 0.00 11.84 0.00 6.85 0.61 2.5 0.04 0.01 86.96
AARL  127L1-4 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  127L1-4 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  127L1-4 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  127L1-4 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  127L1-4 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  127L1-4 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  127L1-4 3 37.26 0.28 32.51 0.19 6.78 0.00 7.26 0.88 1.99 0.03 0.02 87.20
AARL  127L1-4 4 37.27 0.47 31.07 0.10 8.10 0.00 7.30 0.8 2.22 0.03 0.03 87.45
AARL  127L1-4 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  127L1-4 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  127L1-4 7 36.41 1.22 26.41 0.01 13.14 0.00 6.87 0.70 2.50 0.05 0.00 87.32
AARL  127L1-4 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
BARL  127L1-4 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 205L1-1 1 37.58 0.25 30.63 0.00 10.05 0.00 7.26 0.20 2.95 0.04 88.96
CG 205L1-1 1 36.53 0.22 29.02 0.00 10.52 0.00 6.93 0.27 2.77 0.03 86.30
CG 205L1-1 9 35.92 1.40 27.73 0.00 13.23 0.02 5.98 0.75 2.75 0.07 87.84
CG 205L1-1 9 36.99 0.80 29.59 0.00 12.03 0.00 6.44 0.52 2.90 0.06 89.32
CG 205L1-2 1 37.18 0.50 30.43 0.03 10.22 0.01 7.57 0.76 2.57 0.04 89.33
CG 205L1-2 6 35.92 1.22 24.38 0.02 16.53 0.00 6.77 0.80 2.69 0.06 88.40
CG 205L1-2 9 35.87 0.46 28.42 0.00 14.29 0.01 6.19 0.40 2.93 0.04 88.62
CG 124L1-1 1 37.06 0.34 31.86 0.02 8.90 0.00 7.36 0.65 2.24 0.03 88.47
CG 124L1-1 4 37.23 0.43 32.19 0.08 8.49 0.00 7.49 0.7 2.52 0.02 89.21
CG 124L1-1 7 36.56 0.62 29.34 0.01 12.72 0.03 7.05 0.44 2.86 0.04 89.68
CG 124L1-1 9 36.96 0.27 31.65 0.00 9.53 0.01 7.24 0.16 3.06 0.07 88.95
CG 124L1-2 1 37.11 0.34 31.90 0.01 8.93 0.00 7.35 0.52 2.03 0.03 88.23
CG 124L1-2 6 36.08 1.83 26.99 0.01 13.63 0.00 7.06 1.15 2.34 0.04 89.13
CG 124L1-2 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  124L1-3 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  124L1-3 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  12411-3 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  124L1-3 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  124L1-3 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  124L1-3 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  124L1-3 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  124L1-3 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  124L1-3 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  124L1-3 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  124L11-3 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  124L1-3 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  124L1-3 4 35,77 1.25 27.63 0.14 10.73 0.00 7.41 1.07 2.25 0.02 0.03 86.31
AARL  124L1-3 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  124L1-3 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  124L1-3 7 36.46 1.12 26.71 0.01 13.34 0.00 6.85 0.62 2.53 0.04 0.03 87.70
AARL  124L1-3 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  124L1-3 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  124L1-4 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  124L1-4 2 36.88 0.35 29.85 0.07 10.25 0.00 7.07 0.49 2.12 0.03 0.00 57.11
AARL  124L1-4 3 36.22 0.96 26.62 0.01 12.50 0.00 7.21 0.80 2.43 0.03 0.03 86.80
AARL  124L1-4 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  124L1-4 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  124L1-4 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  124L1-4 7 36.79 0.30 28.70 0.01 10.53 0.02 6.75 0.35 2.65 0.04 0.04 86.17
CG 22711-1 1 37.33 0.36 31.37 0.03 7.93 0.00 7.87 0.37 2.58 0.03 87.87
CG 227L1-1 9 28.48 0.98 22.18 0.03 8.12 0.00 5.76 0.69 1.94 0.13 68.32
CG 227L1-2 1 36.73 0.86 28.73 0.02 10.20 0.01 7.50 0.70 2.49 0.04 87.28
CG 227L1-2 1 36.87 0.37 31.08 0.00 9.50 0.02 7.56 0.36 2.55 0.03 88.33
CG 227L1-2 9 36.60 0.66 28.85 0.00 12.01 0.03 7.40 0.83 2.60 0.05 89.01
CG 227L1-2 9 36.55 1.18 26.84 0.00 12.28 0.00 7.13 1.05 2.48 0.05 87.57
AARL  227L1-3 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  227L1-3 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  227L1-3 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  227L1-3 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
MRL  227L1-3 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  227L1-3 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  227L1-3 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  227L1-3 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
MRL  227L1-3 6 36.61 0.68 27.69 0.01 11.60 0.00 7.09 0.86 2.43 0.04 0.05 87.07
AARL  227L1-3 9 35.44 0.85 26.14 0.01 13.20 0.00 7.12 1.04 2.31 0.06 0.04 86.23
AARL  227L1-4 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  227L1-4 2 35.88 0.84 27.88 0.01 11.27 0.01 7.26 0.8 2.37 0.05 0.00 86.41
AARL  227L1-4 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  227L1-4 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  227L1-4 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  227L1-4 6 36.28 1.10 26.35 0.01 12.73 0.01 7.18 0.94 2.32 0.05 0.04 87.01
AARL  227L1-4 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  227L1-4 9 36.67 0.39 27.65 0.01 12.08 0.00 7.03 0.79 2.37 0.04 0.03 87.05
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CG 244L1-1 1 37.04 0.18 35.90 0.04 4.90 0.00 7.83 0.8 2.07 0.03 88.84
CG 244L1-1 1 33.35 0.34 33.29 0.02 4.69 0.00 6.44 1.06 1.64 0.03 80.86
CG 244L1-1 9 36.50 1.47 26.79 0.02 12.88 0.00 7.62 1.11 2.47 0.05 88.92
CG 244L1-1 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 1551.2-2 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 7.9 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 0.01 13.30 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 0.5 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 219L.2-1 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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C6 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
C6 219L.2-2 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 219L.2-2 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
C6 2461.2-1 1 36.45 0.39 27.92 0.01 12.84 0.01 6.96 0.21 2.88 0.03 87.69
CG 246L2-1 9  36.24 1.9526.14 0.04 13.44 0.02 7.02 0.59 2.81 0.08 88.34
CG 2461.2-1 9 36.72 0.80 29.31 0.00 11.26 0.00 6.93 0.52 2.67 0.04 88.25
CG 265L.2-1 1 36.67 1.1529.81 0.32 9.46 0.01 7.73 1.23 2.07 0.05 88.52
CG 265L.2-1 1 36.95 0.9530.49 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
G 265L.2-1 9 37.19 0.1531.80 0.02 8.85 0.03 7.80 0.21 2.81 0.06 88.56
CG 2651.2-2 1 37.5% 0.07 32.50 0.03 9.14 0.01 6.59 0.11 2.85 0 88.86
G 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 265L.2-2 9 37.58 0.66 32.58 0.01 8.81 0.00 6.76 0.28 2.92 0.04 89.64
G 265L.2-2 9 37.09 0.13 31.92 0.02 8.81 0.05 7.32 0.27 2.96 0.04 88.62
AARL  265L.2-3 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 0.9 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 0.3131.73 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 0.01 10.35 0.00 7.74 1.17 2.19 0.04 0.05 87.52
AMRL  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 0.01 15.76 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  [105-1 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  L105-1 5 35.67 0.33 30.82 0.01 14.60 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  L105-1 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  L[105-1 8§ 35.91 0.67 31.02 0.01 13.58 0.00 3.62 0.43 2.18 0.03 0.18  87.62
AARL  [105-1 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 0.5! 2.11 0.03 0.23  88.11
AARL  L[105-1 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  L[105-1 12 35.76 0.5530.39 0.02 17.13 0.03 1.81 0.60 1.93 0.03 0.15 88.41
AARL  L105-1 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 0.01 13.70 0.03 1.68 0.22 1.79 0.02 0.09  88.05
AARL  L[105-1 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  L105-1 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 0.01 16.20 0.01 2.16 0.56 2.05 0.03 0.16  88.02
AARL  L[105-1 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 0.01 13.07 0.02 3.46 0.32 2.06 0.02 0.19  87.93
AARL  [105-1 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  L105-1 22 36.28 0.43 30.66 0.01 13.92 0.02 3.68 0.75 2.06 0.03 0.26  88.09
AARL  [105-1 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  L105-1 24 35.28 0.2530.39 0.01 15.63 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 tourmaline

Tournaline L1

Lab Referenc Pos |Sample Si02 Ti02 41203 Cr203 Fe0 MnO Mg0 Ca0 Na20 K20 F Total

G 12711-1 1 800 37.68 0.51 31.19 0.06 8.56 0.00 8.17 0.70 2.22 0.03 89.13
6 12711-1 4 801 37.47 0.52 32.86 0.02 8.01 0.00 7.55 0.87 2.20 0.04 89.53
G 12711-1 7 802 36.92 0.67 29.35 0.00 11.77 0.01 7.12 0.42 2.89 0.04 89.19
G 12711-1 9 803 36.96 0.48 30.64 0.01 10.16 0.00 7.25 0.43 2.99 0.04 88.97
CG 12711-2 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 12711-2 6 805 36.99 0.88 31.43 0.04 9.27 0.01 7.01 1.20 2.02 0.04 88.88
G 127L1-2 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  12711-3 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  127L1-3 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  127L1-3 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  127L1-3 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  127L1-4 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  127L1-4 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
ARRL  127L1-4 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  127L1-4 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
AMRL  127L1-4 7 815 36.39 0.89 27.55 0.01 12.28 0.00 6.86 0.58 2.59 0.04 0.03  87.23
G 205L1-1 1 816 37.06 0.23 29.82 0.00 10.29 0.00 7.10 0.23 2.86 0.03 0.00  87.63
6 205L1-1 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
G 205L1-2 1 818 37.18 0.50 30.43 0,03 10.22 0.01 7.57 0.76 2.57 0.04 89.33

24.38 0.02 16.53 0.00 6.77 0.80 2.69 0.06 88.40
28.42 0.00 14.29 0.01 6.19 0.40 2.93 0.04 88.62
31.86 0.02 8.90 0.00 7.36 0.65 2.24 0.03 88.47
32.19 0.08 8.49 0.00 7.49 0.75 2.52 0.02 89.21
29.34 0.01 12.72 0.03 7.05 0.44 2.86 0.04 89.68
31.65 0.00 9.53 0.01 7.24 0.16 3.06 0.07 88.95
31.90 0.01 8.93 0.00 7.35 0,52 2.03 0.03 88.23
26.99 0.01 13.63 0.00 7.06 1.15 2.34 0.04 89.13
30.62 0.00 11.25 0.02 6.77 0.38 2.82 0.04 88.91

0.59

0.72

0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
1
0
CG 205L1-2 6 819 35.92 1
G 205L1-2 9 820 35.87 0
CG 124L1-1 1 821 37.06 0
CG 124L1-1 4 822 37.23 0
CG 124L1-1 7 823 36.56 0
CG 124L1-1 9 824 36.96 0
CG 12411-2 1 825 37.11 0
C6 124L1-2 6 826 36.08 1.
6 124L1-2 9 827 36.74 0
AARL  124L1-3 0 828 37.56 0
AARL  124L1-3 2 829 37.14 0
ARRL  124L1-3 4 830 36.65 0
AARL  124L1-3 7 831 36.40 1
AARL 124L1-4 0 832 36.49 0
AARL  124L1-4 2 833 36.88 0
ARRL  124L1-4 3 834 36.22 0
AARL  124L1-4 4 835 36.60 0
AARL  124L1-4 7 836 36.43 0
CG 227L1-1 1 837 37.33 0
CG 22711-2 1 838 36.80 0
CG 22711-2 9 839 36.57 0
AARL  227L1-3 0 840 37.08 0
AARL  22711-3 1 841 36.96 0
AARL  227L1-3 2 842 37.30 0
AARL  227L1-3 6 843 36.54 0
AARL  22711-4 0 844 37.32 0
ARRL  227L1-4 2 845 35.88 0
AARL  227L1-4 3 846 36.40 1
AARL  227L1-4 6 847 36.28 1
AARL  22711-4 9 848 36.64 0
CG 244L1-1 1 849 35.19 0
CG 244L1-1 9 850 36.44 1

31.63 0.19 6.85 0.01 7.81 1.96 0.03 0.01  86.92

22
46
34
43
62
27
34
83
26
28
30 32.28 0.14 6.55 0.01 7.8 0.72 1.98 0.03 0.01  86.84
75 29.65 0.19 9.21 0.01 7.39 0.88 2.15 0.03 0.02  86.93
04 27.82 0.06 11.16 0.00 7.27 0.89 2.30 0.04 0.03  87.01
32 29.84 0.07 9.58 0.00 7.25 0.57 2.07 0.04 0.02 86.23
35 29.85 0.07 10.25 0.00 7.07 0.49 2.12 0.03 0.00 87.11
96 26.62 0.01 12,50 0.00 7.21 0.80 2.43 0.03 0.03  86.80
.42 28,49 0.00 11.03 0.00 7.24 0.72 2.49 0.04 0.00 87.03
56 27.26 0.00 12.32 0.01 6.42 0.33 2.60 0.04 0.02  86.00
36 31.37 0.03 7.93 0.00 7.87 0.37 2.58 0.03 87.87
62 29.90 0.01 9.85 0.01 7.53 0.53 2.52 0.03 0.00 87.81
92 27.84 0.00 12.14 0.02 7.26 0.94 2.54 0.05 0.00  88.29
34 29.41 0.01 9.44 0.00 7.40 0.34 2.46 0.03 0.01  86.53
38 29.51 0,00 9.25 0.00 7.43 0.35 2.41 0.03 0.01  86.33
33 29.63 0.01 9.18 0.00 7.53 0.38 2.43 0.03 0.01  86.83
75 27.43 0.01 11.78 0.01 7.16 0.90 2.38 0.05 0.04  87.02
31 31.35 0.02 7.20 0.03 7.70 0.74 2.23 0.04 0.02  86.95
84 27.88 0.01 11.27 0.01 7.26 0.86 2.37 0.05 0.00  86.41
05 26.68 0.02 12.39 0.01 7.16 0.98 2.34 0.05 0.03  87.10
10 26,35 0.01 12.73 0.01 7.18 0.94 2.32 0.05 0.04 87.01
40 27.89 0.01 11.61 0.00 7.09 0.78 2.40 0.05 0.03  86.89
26 34.59 0.03 4.80 0.00 7.14 0.96 1.86 0.03 0.00  84.85
36 26.86 0.01 13.30 0.01 7.40 1.15 2.44 0.05 0.00  89.02
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Table VIa (contd) - Averaged partial analyses of Rooiberg tourmaline
Tourmaline L2

Lab Referenc Pos |Sample Si02 Ti02 A1203 Cr203 FeO MnO Mg0 Ca0 Na20 K20 F Total

CG 155L2-1 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 155L2-1 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 155[2-2 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 0.11 12.22 0.00 6.78 0.57 2.70 0.06 0.00 88.42
AARL  15512-3 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  165L2-3 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  155L1.2-3 10 861 36.30 0.64 27.66 0.01 12.50 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  15512-4 ¢ 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 203L2-1 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 203L2-1 9 875 36.05 1.95 25.90 0.01 12.65 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 219L2-1 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 21912-1 9 879 36.33 0.89 28.5 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 0.1510.71 0.02 7.31 0.35 2.62 0.03 0.00 88.52
CG 21912-2 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 24612-1 1 882 36.46 0.43 27.38 0,01 12.99 0.00 7.15 0.25 2.86 0.04 0.00 87.60
CG 246L2-1 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 265L2-1 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 265L2-1 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 8387 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 VIb - Atomic proportions and site allocations of Rooiberg
tourmalines
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Table VIb - Atomic proportions and site allocations of Rooiberg tourmalines

Header data Atomic proportions and site allocations
Si-site Z-site ¥-site X-site Totals
Sample Ref Pos Rel Pos Oxy B Si  BAI(t) Al(z) Mg(z) Al(y) T Cr Fe(2) Mg(y) Cca Na K X Tot ¥ Tot 2 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 .00 0.00 0.06 0.06 0.00 1.06 1.78 0.15 0.68 0.01 0.83 2.9 6.00 6.00
127L1-1 802 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
127L1-1 803 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
127L1-2 805 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 0.8 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
127L1-3 807 0 Core 29 3 6.14 0.00 5.78 0.22 0.00 0.0 0.03 1.09 1.69 0.09 0.66 0.01 0.75 2.8 6.00 6.14
1271L1-3 808 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
127L1-3 809 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 2.8 6.00 6.08
127L1-3 810 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
1271L1-4 811 0 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
127L1-4 812 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 0.8 2.92 6.00 6.07
127L1-4 813 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
12701-4 814 4 Mantle 29 3 6.03 0.00 5.93 0.07 o0.00 0.07 0.01 1.13 1.69 0.15 0.71 0.01 0.8 2.89 6.00 6.03
127L1-4 815 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
205L1-1 816 1 Core 29 3 6.08 0.00 5.76 0.24 0.00 0.03 0.00 1.41 1.5 0.04 0.91 0.01 0.9 2.94 6.00 6.08
205L1-1 817 9 Overgrowth 29 3 6.01 0.00 5.57 0.43 0.00 0.14 o0.00 1.74 1.16 0.11 0.90 0.01 1.03 2.98 .00 6.01
205L1-2 818 1 Core 29 3 5.99 0.01 5.77 0.23 0.00 0.06 0.00 1.38 1.58 0.13 0.8 0.01 0.94 3.02 6.00 6.00
205L1-2 819 6 Mantle 29 3 6.10 0.00 4.8 1.12 0.00 0.16 0.00 2.35 0.60 0.15 0.8 0.01 1.05 3.10 6.00 6.10
205L1-2 820 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
124L1-1 821 1 Core 29 3 5.9 0.04 6.00 0.00 0.01 0.04 0.00 1.20 1.77 0.11 0.70 0.01 0.8 3.01 6.00 6.00
12411-1 822 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 2.9 6.00 6.00
124L1-1 823 7 Mantle 29 3 5.6 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
124L1-1 824 9 Overgrowth 29 3 5.95 0.05 5.95 0.05 0.00 0.03 0.00 1.28 1.69 0.03 0.9 0.01 1.00 3.00 6.00 .00
124L1-2 825 1 Core 29 3 5.98 0.02 6.00 0.00 0.03 o0.04 o0.00 1.20 1.76 0.09 0.64 0.01 0.73 3.04 6.00 6.00
12411-2 826 6 Mantle 29 3 5.97 0.03 5.23 0.77 0.00 0.23 0.00 1.8 0.97 0.20 0.75 0.01 0.9 3.09 6.00 6.00
124L1-2 827 9 Overgrowth 29 3 5,97 0.03 5.8¢ 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
12411-3 828 0 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
12411-3 829 2 Core 29 3 6.00 0.00 6.00 0.00 0.15> 0.04 0.02 0.8 1.8 0.13 0.62 0.01 0.75 2.94 6.00 6.00
12411-3 830 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 0.8 2.95 6.00 6.03
124L1-3 831 7 Mantle 29 3 6.07 0.00 5.47 0.53 0.00 0.13 0.01 1.% 1.27 0.16 0.74 0.01 0.91 2.9 6.00 6.07
124L1-4 832 0 Core 29 3 6.05 0.00 5.8 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

Sample Ref Pos Rel Pos

124L1-4 833
124L1-4 834
124L1-4 835
124L1-4 836
227L1-1 837
227L1-2 838
227L1-2 839
227L1-3 840
227L1-3 841
22711-3 842
227L1-3 843
227L1-4 844
227L1-4 845
227L1-4 846
22711-4 847
227L1-4 848
244L1-1 849
244L1-1 850
1551.2-1 851
1551.2-1 852
155L.2-2 853
1551.2-2 854
1551.2-3 855
1551.2-3 856
1551.2-3 857
1551.2-3 858
1551.2-3 859
1551.2-3 860
155L.2-3 861

2 Core

3 Mantle

4 Mantle

7 Mantle

1 Core

1 Core

9 Overgrowth
0 Core

1 Core

2 Core

6 Mantle

0 Core

2 Core

3 Mantle

6 Mantle

9 Overgrowth
1 Core

9 Overgrowth
1 Core

9 Overgrowth
1 Core

9 Overgrowth
0 Core

1 Core

2 Core

3 Mantle

6 Mantle

8 Overgrowth
10 Overgrowth

Oxy

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

W WL W W WWOWWWWWWWWWWWWWWWWWWWwWwWwWwww

Si-site

Si
6.07
6.10
6.08
6.17
6.02
6.02
6.04
6.12
6.11
6.13
6.11
6.05
6.03
6.11
6.11
6.12
5.77
6.02
5.99
6.03
5.97
6.01
6.12
6.10
6.10
6.08
6.07
6.10
6.11

Al(t)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.23
0.00
0.01
0.00
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2-site
Al(z) Mg(z)
5.79 0.21
5.29 0.71
5.58  0.42
5.4  0.56
5.96 0.04
5.76  0.24
5.43  0.58
5.73  0.28
5.7 0.2
5.74 0.26
5.41 0.59
6.00 0.01
5.52  0.48
5.28  0.72
5.23  0.77
5.49  0.51
6.00 0.00
5.24 0.77
5.99 0.01
5.62 0.38
6.00 0.00
5.53  0.47
5.78  0.22
5.81  0.19
5.65  0.35
5.67  0.33
5.41 0.59
5.74 0.26
5.49  0.51

Al(y)
0.00
0

.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.45
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Ti
0.04
0.12
0.05
0.07
0.04
0.08
0.11
0.04
0.05
0.04
0.09
0.04
0.11
0.13
0.14
0.05
0.03
0.17
0.03
0.07
0.05
0.14
0.04
0.04
0.08
0.09
0.14
0.01
0.08

Cr
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.12
0.00
0.01
0.01
0.12
0.09
0.02
0.00
0.01
0.00
0.00

1.41
1.76
1.53
1.75
1.07
1.35
1.68
1.30
1.28
1.26
1.65
0.98
1.58
1.74
1.79
1.62
0.66
1.84
1.04
1.68
1.06
1.69
1.09
1.09
1.36
1.42
1.56
1.53
1.76

Atomic proportions and site allocations
Y-site
Fe(2)

X-site

Mg(y) Ca
1.53 0.09
1.10 0.14
1.37 0.13
1.06 0.06
1.85  0.06
1.59 0.09
1.21 0.17
1.55  0.06
1.58  0.06
1.58  0.07
1.19  0.16
1.86 0.13
1.34 0.16
1.07 0.18
1.3 0.17
1.26 0.14
174 0.17
1.06  0.20
1.80 0.07
1.31 0.04
1.80  0.09
.19 0.10
1.62 0.07
1.63 0.10
1.43 0.13
1.40 0.11
1.22 0.18
1.44 0.0
1.08  0.11

Na
0.68
0.80
0.80
0.86
0.81
0.80
0.82
0.79
0.77
0.78
0.77
0.70
0.77
0.76
0.76
0.78
0.59
0.78
0.72
0.89
0.75
0.87
0.69
0.71
0.76
0.78
0.76
0.87
0.87

K

OO OO OO OO OO OO0 O OOOODOLOLDODOOODODOLODOLOODOO
. . . . . . . . . . . . . . . . . o . . . . . . . . . . .

O O O OO OO OODODOOOODOOOOOOODODOLOOOOOO
[ e == e G g unr Sy G e g NC = S S J wnr Sy vour S wn S wnr S wr G wnr S o S S G S Par G un Gl anr b GG Paur Gl ard

Totals

X Tot Y Tot

0.77
0.95
0.94
0.92
0.88
0.90
0.99
0.86
0.84
0.85
0.95
0.84
0.94
0.9
0.94
0.93
0.77
1.00
0.78
0.94
0.86
0.98
0.76
0.82
0.90
0.90
0.9
0.89
0.98

2.99
2.98
2.9
2.88
2.97
3.02
3.00
2.89
2.91
2.88
2.93
2.87
3.03
2.9
2.97
2.93
2.89
3.07
2.99
3.06
2.97
3.03
2.87
2.85
2.88
2.90
2.93
2.98
2.92

Z Tot Si Tot

6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00

6.07
6.10
6.08
6.17
6.02
6.02
6.04
6.12
6.11
6.13
6.11
6.05
6.03
6.11
6.11
6.12
6.00
6.02
6.00
6.03
6.00
6.01
6.12
6.10
6.10
6.08
6.07
6.10
6.11
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Table VIb (contd.) - Atomic proportions and site allocations of Rooiberg tourmalines

Header data

Sample Ref Pos Rel Pos

1551.2-4 862
1551.2-4 863
155L.2-4 864
155L2-4 865
155L.2-4 866
155L.2-4 867
1551.2-4 868
155L.2-4 869
1551.2-5 870
155L.2-5 871
155L.2-5 872
1551.2-5 873
203L2-1 874
203L2-1 875
203L2-2 876
203L.2-2 877
2191.2-1 878
219L.2-1 879
219L2-2 880
2191.2-2 881
246L.2-1 882
246L.2-1 883
265L2-1 884
265L.2-1 885
265L.2-2 886
265L.2-2 887
265L.2-3 888
2651.2-3 889
265L.2-3 890
2651.2-3 891

Core
Mantle
Mantle
Mantle
Mantle
Overgrowth
Overgrowth
0 Overgrowth
Core
Mantle
Mantle
Mantle
Core
Overgrowth
Core
Overgrowth
Core
Overgrouth
Core
Overgrowth
Core
Overgrowth
Core
Overgrowth
Core
Overgrowth
Core
Core
Mantle
Overgrowth

W W NDOWEF W WO R O WO O WOWF 8w = OO00~ 00

Oxy

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

W W W W WWIWWWWWWWWWLWWWWWWLWWWWWWWLWWWww

Si-site

Si
6.10
6.15
6.09
6.12
6.09
6.11
6.06
6.08
6.10
6.07
6.10
6.00
5.92
6.02
5.83
6.00
6.01
6.01
6.03
6.02
6.09
6.04
5.9
5.9
6.00
5.97
6.12
6.13
6.05
6.09

AI(t)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.17
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.04
0.00
0.03
0.00
0.00
0.00
0.00

Z-site
Al(z) Mg(z)
5.9 0.04
5.06  0.94
5.12 0.88
5.13 0.87
5.21 0.73
5.76 0.24
5.81 0.19
5.8  0.12
5.63 0.37
5.92 0.08
5.12 0.88
5.15  0.85
6.00 0.00
5.09 0.91
6.00 0.00
5.30 0.70
5.89 0.12
5.57 0.43
5.72 0.28
5.41 0.59
5.40 0.61
5.41 0.59
5.11 0.29
6.00 0.00
6.00 0.00
6.00 0.00
5.70 0.30
5.71 0.29
5.83 0.17
5.75 0.25

Al(y)
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.13
0.04
0.00
0.00
0.00
0.00

Ti
0.04
0.19
0.21
0.20
0.19
0.01
0.01
0.04
0.07
0.04
0.18
0.12
0.05
0.25
0.03
0.15
0.04
0.11
0.06
0.14
0.05
0.17
0.13
0.02
0.01
0.05
0.05
0.05
0.07
0.05

Cr
0.01
0.02
0.02
0.03
0.02
0.00
0.00
0.00
0.01
0.08
0.02
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.02
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.01
0.01
0.00
0.01

Fe(2)
1.00
1.82
1.77
1.717
1.67
1.48
1.49
1.32
1.40
1.03
1.84
1.94
0.87
1.1
0.71
1.78
0.94
1.64
1.46
1.73
1.82
1.71
1.24
1.09
1.23
1.18
1.12
1.10
1.18
1.22

Atomic proportions and site allocations
Y-site

X-site

Mg(y) Ca Na

1.81 0.09 0.67
0.88 0.18 0.76
0.96 0.19 0.76
0.90 0.19 0.76
1.06 0.18 0.74
1.39 0.07 0.87
1.47 0.07 0.87
1.50 0.04 0.91
1.39 0.14 0.77
1.76 0.09 0.68
0.9 0.18 0.77
0.98 0.31 0.8
2.06 0.16 0.66
1.06 0.24 0.74
1.88 0.16 0.67
1.19 0.17 0.80
2.06 0.09 0.69
1.29 0.16 0.78
1.49 0.06 0.83
1.19 0.17 0.79
1.18 0.05 0.93
1.13 0.10 0.88
1.57 0.21 0.68
1.82 0.05 0.87
1.59 0.02 0.87
1.68 0.05 0.91
1.70 0.14 0.70
1.70 0.13 0.70
1.64 0.16 0.69
1.61 0.08 0.84

K
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.01
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
0.00
0.01
0.01
0.00
0.01
0.01

Totals

X Tot Y Tot

0.76
0.95
0.97
0.9
0.93
0.95
0.94
0.9
0.92
0.76
0.9%
1.19
0.83
0.98
0.84
0.97
0.78
0.9
0.90
0.9%
0.98
0.99
0.89
0.92
0.89
0.97
0.85
0.83
0.86
0.93

2.86
2.91
2.9%
2.90
2.94
2.88
2.97
2.86
2.88
2.90
3.00
3.04
3.00
3.07
2.91
3.12
3.05
3.04
3.03
3.06
3.0
3.01
2.98
2.99
2.96
2.94
2.87
2.86
2.89
2.89

Z Tot Si Tot

6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00

6.10
6.15
6.09
6.12
6.09
6.11
6.06
6.08
6.10
6.07
6.10
6.00
6.00
6.02
6.00
6.00
6.01
6.01
6.03
6.02
6.09
6.04
6.00
6.00
6.00
6.00
6.12
6.13
6.05
6.09



Table VII - Trace element content of cassiterite

Samples nnnlO, nnnlL7 and nnnlL8 are from Rooiberg.
Other samples are from:

L101-L103: Zaaiplaats

L104: Mutue-fides

L105: Erongo pegmatite, Namibia

L106: Pegmatite, Mmbabane, Swaziland

L108: Pegmatite, Omaruru, Namibia

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021
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Table VII - Trace element content of cassiterite as determined by INAA

Suspected Fe Ca N La Sm Eu Lu Co G H Sb Sc Ta Th U ir
Lab No | Sample [tin phase* |  Locality*x %  ppm ppm ppm ppn 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 - 0.3 117 - 13 7 - 6 - 14 -
R13 | 152L8 1 R-Q22-565 0.3 806 134 - - 02 - 20 - 6 311 4 9 - 166
R15 | 11718 1 A-Q22-565 1.2 685 455 0.3 0.7 - 0.4 58.2 - 2 10 9 2 311 165
R21 | 43618 1 A-Magazine-580 1.0 78 3% 05 - 0.2 - 123.0 - 2 9 12 1 4 - 183
R22 | 22118 1 A-M18-780 0.6 122 216 3.0 1.22 - 0.4 3.1 - - 0.8 - 4 1 16 -
R9 25117 2 A-JewelBox-680 0.4 68 1379 - - - - 8.2 13 1 4 9 2 2 - -
R10 | 44710 2 A-19N-640 1.0 769 299 - - - - 271.8 65 1 11 7 - 2 1 -
Rl6 | 272L7 2 R-U30-780 0.8 780 1075 0.7 0.54 0.2 - 5.8 - 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 RA-Jene1Box-680 0.5 713 1038 - - 05 - 21 - 4 5 7 471 2 - -
R20 | 226L7 2 A-JewelBox-680 1.1 677 1484 1.8 - 0.2 - 8.6 12 1 6 18 4 1 - -
R30 | 440L7 2 A-19N-640 2.1 - - - - - - 241.0 - - - 7 - - - -
R31 | 214L7 2 A-19N-640 1.0 - 133 - 0.82 - - 19 - 3 - 9 5 - 12 -
R7 293L0 - NAD-C-1480 0.8 437 169 - - 02 - 06 - 1 6 44 5 - - -
R1 363L0 - C-Gap-1740 0.5 5% 174 2.0 2.03 - 1.2 29 - 3 5 181 4 4 45 780
R8 41910 C-A Upper-1870 1.1 804 322 - - - - 25 - - 8 141 24 - - -
R11 | 348L0 - 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 - 21 -
R23 | 408L0 - C-GLLoopO/D-1740 0.8 742 210 - 299 - - 81.8 - - 7 145 1 - 7 -
R24 | 398L0 - C-GapLower-1870 0.8 87 180 2.0 - 04 - 2.2 - - 5 99 2 - - 506
R3 L103 - Zaaiplts-#1 Pipe 0.3 701 - 1.8 - 36 26 1.3 - 135 0.5 122 5264 - 14 -
R34 | L101 - Zaaiplaats 0.7 - 63% 1.9 0.68 - 0.3 - - 3 - 19 7 - 12 -
R36 | L102 - Zaaiplaats 0.4 - - 11.3 0.9 8.4 - - - 5 - 3 34 - 7 -
R4 L104 - Mutue-fides 0.5 668 202 0.4 03¢ - 0.3 54 - 3 2 22 13 1 6 104
R L105 - Erongo-pegmatite 0.6 653 42 - 0.7 - 0.2 0.9 - 2 0.4 3 11 - 8 712
R12 L106 - Mmbabane - - - - 45 - - - 1 0.4 116 5925 - - -
R35 | L108 - Omaruru-pegmatite - - - - - - 35 - - 120 - 20 9401 - 26 -
Lower limit of detection = 0.3 4 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 phasex : Samples of A Mine pockets only Locality** : Mine-lode/area-level
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