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SURFACE 
FEATURES 

SECONDARY 

SURFACE 

FEATURES 

PRIMARY 

SURFACE 

FEATURES 

CLASSIFICATION SCHEME OF SURFACE TEXTURr:S ON 
PYROPE. p IC KO I L'tENITE AND Cllltom: IJ LOPS rnE FRO~t KIMBl':l(LITE 

GEOLOGICAL 
SITUATION 

SURFACE CllARACTERISTICS AND MINERAL TYPE 

1.ATERITIC SOILS 
(FERRICRETE) 

IN-SITU WEATHERING 
_OF 

KIMBERLITE 
PIPE 

KIMBERLITE 
EMPLACEMENT 

PYROPE 

Destruction of 
sculptured surfaces. 
Formation of Honeycomb 
textures and enlarged 
solution cavities. 
Partial elimination of 
pyrope and change in 
colour from vivid red to 
pale ptnk. 

Decomposition of 
kelyphite. 
Formation of oriented 
solution pits, 
chattermark trails 
and trichitic cavities. 
Stable. 

Sculpturing of pyrope 
with hillocks formed 
on cubic surf aces 
and etch pits formed 
on octahedral and 
dodecahedral surfaces 

Kelyphitisation of 
pyrope and formation 
of sub-kelyphitic 
surface 

PICROILMENITE 

Formation of 
small oval-shaped 
etch pits and 
sub-parallel sinuous 
grooves. 
Stable. 

Slight tarnishing 
and fine stippling. 
Stable. 

~eaction mantles 
if ormed around 
ilmenite composed 
of perovskite, spine!, 
ilmenite and ferro­
magnesian silicates. 
Development of 
rough blocky 
sculptured surfaces 

CHROME DIOPSIDE 

Formation of rectangular­
shapcd solution pits and 
cavernous hollows causing 
widespread surface 
disintegration. 
Complete elimination of 
chrome diopside. 

Development of solution 
cavities along cracks and 
cleavage planes. Modification 
of sculptured features forming 
fluted surfaces. Progressive I 
decomposition with change 
in colour from emerald green I 
to pale whitish green. 

Production of cockscomb or 
hacksaw te~minations on 
pyramidal surfaces and 
lens-like etch pits on prism 
surfaces. Occasional 
development of hummocky 
features on basal pinacoidal 
surfaces 

r 
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rehole No. Type 
No. of No. of Shaoc 

15/4 of grains ' grains 
lth of mineral examined Ang Sub 
1mple -·· in SEM rounded 

30 m G 1 1 1 
G 2 2 
G 1 1 1 
G 1 1 
I 2 1 2 

40 m G 34 4 30 3 
G 5 5 
G 5 1 5 
G 5 1 5 
I 100 2 99 1 

50 m G 32 2 32 
G 23 2 18 3 
G 35 1 35 
G 14 2 14 
I 100 1 100 

60 m G 27 2 23 2 
G 26 24 
G 31 31 2 
G 25 1 25 
I 100 90 10 

CD 2 1 2 

70 m G 30 2 28 1 
G 24. 22 2 
G 35 35 
G 22 1 22 
I 100 1 98 2 

CD 2 2 

80 m G 30 1 22 3 
G 27 27 
G 29 1 26 2 
G 22 20 2 
I 100 1 92 7 

CD 100 2 100 

90 m G 34 29 2 
G 32 32 
G 27 23 4 
G 12 12 
I 100 1 87 3 

CD 100 1 100 

00 m G 25 l 17 2 
G 24 21 3 
G 25 l 22 3 
G 5 4 l 
I 100 65 22 

CD 100 96 4 

10 m G 34 3 24 3 
G 28 l 28 
G 28 l 28 
G 13 l . 13 
I 100 71 20 

CD ' 100 3 100 

. 
Surface teKtures 

Well ROK SKS SS 
rounded 

1 1 
2 
1 
1 
l? 

1 7 12 
5 
4 
5 

21 

17 9 
2 9 16 

29 
2? 12 

37 

2 20 5 
7 16 
5 18 

12 3 
51 

2 

1 1 16 6 
4 22 
2 30 
4 18 

I 
59 

I 2 
I 

5 

I 
8 14 7 

4 23 
1 1 3 20 

13 8 
1 76 

61 

3 14 34 3 
2 4 26 

15 
2 10 

10 26 
19 

6 11 10 4 
2 4 18 
5 6 14 
1 2 

13 35 
20 

7 11 17 6 
5 20 

6 22 
l 3 10 

9 61 
23 

Diagenctic 
features 

l? 

1 

1 

1 

1 

1 

1 
1 

1 

2 

l? 

6 ' 
1 ' 

1 

I 
1 I 

3 
... 

1 

14 

1 

17' 

19 

15 

Colour 
of 

garnet 

mauve 
red 
orange 
pink 

mauve 
red 
orange 
pink 

mauve 
red 
orange 
pink 

mauve 
red 
orange 
pink 

mauve 
red 
orange 
pink 

mauve 
.red 
orange 
pink 

mauve 
red 
orange 
pink. 

mauve 
red 
orange 
pink 

mtu1ve 

red 
orannc 
pink 

I 

l 

I 
I 
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TABLE II (CONTT>.) 

're hole No. Type 
No. of No. of Shape Surface textures Colour 

15/4 of grains grains of 
:pth of mineral examined Ang Sub Well ROK SKS SS Diagenetic garnet 
;ample in SDI rounded rounded features 

120 m G 30 
I 

19 4 7 13 13 4 mauve 
G 30 22 3 5 2 5 20 red 
G 29 l 23 4 2 7 7 22 orange 
I 100 68 23 9 66 

CD 100 80 20 37 6 
I 

130 m 35 27 5 3 13 13 9 I 
G mauve 
G 33 24 3 6 l 9. 23 red 
G 23 18 3 2 8 6 9 orange 
G 22 l 17 3 2 3 11 8 pink 
I 100 76 14 10 60 

CD 100 2 80 20 70 12 

140 m G 46 28 5 13 20 19 7 mauve 
G 32 29 3 6 26 red 
G 27 19 3 5 7 1 17 1 orange 
G 13 17 1 12 2 pink 
I 100 67 14 9 75 

CD 100 88 12 85 6 

150 m G 42 30 4 8 11 24 6 mauve 
G 27 26 l 4 21 red 
G 31 28 3 6 2 23 orange 
G 16 16 16 pink 
I 100 62 31 7 57 

CD 100 80 20 67 10 

-TOTALS G 400 16 310 34 56 102 205 79 14 mauve 
G 313 3 ~ 280 20 13 7 61 238 l red 
G 326 7 294 22 10 40 32 224 4 orange 
G 170 7 166 6 2 5 48 105 7 pink 
I 1202 7 977 147 68 625 l black 

CD 804 9 728 72 - 386 101 green 

Abbreviations for Table II as fol lows: 

G ., garnet ROK • remnant of kelyphite 
I ., ilmenite SKS ., sub-kelyphitic surface 
CD "' chrome diopside SS = sculptured surface 
SEM ., scanning electron o.icroscope 
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TABLE III 

re hole No. Type No. of No. of Shape Surface textures Colour 5/5 of grains grains of 
pth of mineral ·examined Ang Sub . Well ROK SKS SS Diagenetic garnet 
ample in sm rounded rounded features ' 

30 m G 4 2 1 4 2 mauve 
G 2 2 

I 
1 1 orange 

I 7 6 1 1 

40 m G 7 5 2 2 5 2 mauve 
G 3 3 3 

I 
red 

G 2 ·2 2? 2 pink 
I 28 25 3 8 

50 m G 46 46 42 10 1 mauve 
G 22 22 7 15 red 
G 20 20 4 20 orange 
G 19 19 7 12 pink 
I 100 94 2 4 41 

CD 1 1 l? 

60 m G 49 45 4 24 25 5 mauve 
G 27 1 25 2 10 18 1 red 
G 22 22 22 3 orange 
G 10 10 2 8 2 pink 
I 100 90 4 6 30 

CD 1 1 I? 11 

70 m G 51. 43 2 6 24 27 6 ·mauve 
G 46 44 2 18 28 red 
G 24 24 7 17 2 orange 
G 7 .. 7 3 3 1 pink 
I 100 92 3 5 21 

' 

80 m G 62 56 2 4 9 18 35 3 mauve 
G 22 l 32 l 11 20 1 red 
G 23 l 23 11 6 11 orange 
G 4 4 l 2 pink 
I 100 95 5 30 

CD 21 21 21 3 3 

90 m G 47 2 40 3 4 10 17 10 mauve 
G 34 29 2 3 3 10 24 red 
G 15 15 3? 4 8 orange 
G 9 9 2 4 3 pink 
I 100 94 2 4 27 

CD 98 1 78 14 6 64 10? 

00 m · · G 52 47 2 3 14 17 21 2' mauve 
G 34 31 l 2 7 11 16 red 
G 15 15 2 6 7 orange 
G 4 3 l · 2 1 1 pink 
I 100 92 3 5 35 

CD 94 2 81 4 9 76 26 

10 m G 64 1 40 9 15 34 23 15 2 mmive 

I 

G 22 19 1 2 4 3 16 red 
G 14 11 1 2 7 7 orange 
G 7 2 1 4 3 2 2 pink 
I 100 91 3 6 28 

CD 100 90 3 7 82 14 
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TABLE Ill{ CONTD,) 

orehole No. Type 
No. of No. of Shaoe Surface textures Colour 

15/5 of 
grains grains of 

epth of mineral examined Ang Sub Well ROK SKS SS Diagenetic garnet 
Sample in SEl'1 rounded rounded features 

120 m G 55 42 3 10 17 18 20 mauve 
G 21 20 1 l 4 16 red 
G 28 1 28 10 6 15 2 orange 
G 10 1 9 1 1 4 5 pink 
I 100 96 2 2 18 

CD 100 97 2 1 85 9 

130 m G 49 44 1 4 17 2,0 12 I mauve 
G 30 27 2 1 4 5 21 red 
G 20 20 6 5 9 orange 
G 9 6 3 3 6 pink 
I 100 94 4 2 38 

CD 100 95 3 2 88 12 

140 m G 61 1 57 3 1 23 34 4 1 mauve 
G 30 28 2 ·3 23 3 red 
G 26 26 6 10 14 orange 
G 10 10 7 3 pink 
I 100 96 l 3 33 

CD 100 93 4 3 90 5 

150 m G 58 l 52 2 4 28 19 11 l mauve 
G 35 1 30 2 3 l 7 27 l red 
G 33 31 2 8 7 18 orange 
G 26 26 3 11 12 pink 
I 100 91 2 7 34 

CD 100, ' 97 3 87 5 

TOTALS G 605 5 521 29 55 152 259 199 23 mauve 
G 336 3 310 15 11 24 109 207 3 red 
G 242 2 237 3 12 38 76 124 7 orange 
G 117 1 107 5 5 14 48 53 3 pink 
I 1135 1056 35 44 344 black 

CD 694 5 633 33 28 595 - 85 green 

Abbreviations as for Table II 
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TAB!,E IV 

•rehole No. Type No, of Shane Surface textures· Colour 
r 

15/11 of No. of 
grains grains of 'Pth of mineral examined Ang Sub Well ROK SKS SS Diagenetic garuet lamp le in SIB rounded rounded features 

10 m G 4 4 2 2 mauve 
G 2 2 2 red 
G 1 1 1 pink 
I 13 1 3 9 1 2 

20 m G 1 1 1 mauve 
G 2 2 1 1 pink 

I I 5 5 

30 m c 5 5 5 mauve 
G 2 2 2 orange 
I 4 4 

40 m G 41 38 3 14 27 5 mauve 
G 35 34 1 8 26 1 red 
G 23 23 2 21 orange 
G 16 16 3 13 pink 
I 100 97 3 12 

50 m G 66 50 12 4 23 46 4 mauve 
G 17 1 14 3 2 16 1 red ' ,. 

G 16 16 16 orange I 

8 7 1 1 7 ' pink G 
I 100 95 5 44 ' 

' ; 

"60 m G 28 22 4 2 16 12 mauve 
G 27 27 5 23 red 
G 30 30 4 26 3 orange 
G 11 11 11 pink 
I 100 83 10 7 62 

i 

12 8 26 15 2 ' •70 m G 49 32 5 mauve 
G 18 16 2 3 15 red 
G 49 1 40 3 2 41 1 orange 
G 19 19 8 11 pink 
I 100 76 14 10 70 

CD 21 21 21 6 

1130 m G 42 35 4 3 13 15 14 2 mauve 
G 34 - 28 6 6 28 1 red 
G 26 26 2 24 orange 
G 14 14 14 ' pink 
I 100 81 10 9 44 
CD 67 61 6 37 13 

-10 m G 35 21 14 14 11~ 7 mauve 
G 30 26 4 7 23 red 
G 30 30 1 29 orange 
G 16 14 2 2 12 2 pink 

-
I 100 80 14 6 53 
CD 23 23 18 3 

-10 m G 34 24 6 4 13 9 mauve 
G 33 33 6 27 red 
G 43 39 4 4 39 orange 
G 17 17 5 10 2 pink 
I 100 96 4 27 
CD 31 31 .. 21 11 

·-
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TABLE IV (Cont) 

. 
,orehole No. Type 

No. of No, of Shape Surface textures Colour 15/11 of grains grains of iepth of mineral examined Ang Sub Well ROK SKS SS Diagenetic garnet Sample in sm rounded rounded features 

110 m G 48 38 4 6 14 27 7 1 mauve 
G 21 1 20 1 21 red 
G 29 29 29 orange 
G 10 10 1 9 pink 
I 100 77 13 10 56 
CD 73 69 4 51 10 

120 !II G 45 33 5 7 11 33 1 1 mauve 
G 26 26 4 22 red 
G 24 24 24 orange : 
G 20 20 5 15 pink 
I 100 89 7 4 52 
CD 60 60 38 20 

130 m G 38 20 10 8 13 18 7 mauve 
G 29 24 5 7 22 red 
G 23 1 21 2 5 3 15 orange ' , G 25 25 4 21 pink I I 100 97 3 28 I CD 100 82 '10 8 73 23 

140 m G 39 31 4 4 11 24 6 mauve 
G 23 23 5 18 red 
G 21 21 5 16 orange,! 
G 8 8 5 3 pink 
I 100 .84 10 6 62 
CD 7~ 70 6 2 25 9 ; I 

150 m G 50 29 10 11 20 18 12 mauve 
G 39 39 3 36 

I 
red 

G 31 31 8 3 20 orange 
G 15 15 6 9 pink 
I 100 80 14 6 65 
CD 100 92 8 81 JI 

TOTALS G 525 383 81 61 117 249 162 14 mauve 
G 334 2 312 22 56 280 3 red 
G 341 2 332 9 13 26 302 4 orange 
G 182 179 3 40 137 5 pink 
I 1222 1 1049 116 59 549 black 
CD 553 1 509 34 10 365 98 green 

ations as for Table II 
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TABLE\' 

-Borehole No. Type No. of No. of Shape Surface textures Colour I 15/13 of grains grains of I •Depth of mineral examined Ang Sub Well ROK SKS SS Diagenetic garnet i Sample in sm rounded rounded features . 
10 m. G 5 4 1 1 4 mauve 

G 2 2 1 red I 
I 30 1 22 8 9 ( 

20 m G 6 5 1 4 1 mauve 
G 1 1 1 red -

G 1 1 1 orange 
I 21 1 14 4 3 4 

30 m G 4 4 2 2 mauve 
G 2 2 2 orange 
I 21 13 5 3 5 

40 m G 48 1 38 6 4 15 17 16 1 mauve 
G 23 23 1 23 red 
G 28 28 28 1 orange 
I 100 85 10 5 59 
CD 12 12 6 2 

50 m G 27 24 1 2 6 17 2 mauve 
G 29 29 2 27 red 
G 39 1 39 32 1 orange 
G 1 1 1 pink 
I 100 92 8 53 

60 m G 27 23 2 2 5 15 7 2 mauve 
G 33 28 4 1 33 red 
G 27 24 3 2 25 3 orange 
G 12 12 12 2 pink 
I 100 88 8 4 29 

70 m G 27 22 2 3 12 15 2 mauve 
G 28 . 28 4 24 red .. 
G 37 30 4 3 12 25 orange 
G 7 7 3 4 pink 
I 100 85 10 5 69 
CD 100 92 6 2 28 15 

80 m G 29 20 6 3 4 16 9 mauve 
G 27 24 2 1 5 2 20 l red 
G 30 26 4 9 1 20 1 orange 
G 13 13 4. 9 pink 
I 100 60 28 12 38 
CD 100 68 24 8 70 38 

90 m G 33 24 6 3 11 13 9 2 mauve 
G 26 23. 2 1 3 19 red 
G 38 34 3 1 8 30 orange 
G 5 5 1 1 3 pink 
I 100 71 21 8 31 
CD 100 87 8 5 88 21+ 

.. ,.;., 

mau:el 100 m G 25 17 6 2 10 11 4 
G 25 1 23 1 1 2 1 22 red I G 38 28 6 11 2 3 33 orange 
G 12 11 1 1 3 8 pink 
I 100 84 12 4 32 
CD 100 88 8 4 84 
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TABLE V (Con~) 

Borehole No. Type No. of No. of Shape Surface textures Colour 
15/13 of grains grains of 

Depth of mineral examined Ang Sub Well ROK SKS SS Diagenetic garnet 
Sample in Sf}! rounded rounded features 

i 
110 m G 42 30 9 3 9 23 10 1 mauve 

G 27 27 1 1 25 red 
G 30 26 4 1 2 27 orange 
G 7 3 2 1 1 3 3 pink 
I 100 88 9 3 22 
CD 100 95 4 1 91 34 

120 m G 34 24 6 4 6 24 3 mauve 
G 26 24 2 2 2 22 red 
G 31 2B 3 3 28 orange 
G 11 1 10 1 1 6 4 pink 
I 100 90 8 2 14 
CD 100 92 6 2 80 27 

130 m G 43 35 5 3 10 18 15 mauve 
G 20 18 2 9 11 red 
G 28 26 2 3 25 orange I 
G 13 13 5 8 pink 
I 100 92 7 1 32 
CD 100 92 8 80 23 I 

i 

140 m G 44 35 5 4 13 13 8 mauve I 

G 29 24 4 1 7 4 18 red 
G 23· 23 3 2 7 1 20 orange[ 
G 10 10 1 4 5 pink 
I 100 80 12 8 55 
CD 100 90 10 74 19; i 

I 

150 m G 31 24 4 3 10 11 10 mauve 
G 26 20 4 2 9 17 I red 
G 44 39 5 10 34 I orange 
G 10 10 4 6 i pink 
I 100 81 14 5 38 I 

CD 100 88 7 5 88 17 ,. 

TOTALS G 425 1 329 60 36 94 189 125 11 mauve 
G 322 1 294 21 7 20 36 263 1 red 

\ G 401 1 354 37 10 30 34 330 9 orange 
G 101 95 4 2 5 33 63 2 pink 
I 1272 3 1045 164 63 485 black 
CD 912 804 81 , 27 689 233 green 

?viations as for Table II 
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TABLE VI 

Borehole No, Type 
No. of No. of Shape Surface textures Colour 

i5/15 of 
grains grains I of 

Depth of mineral examined Ang Sub Well ROK SKS SS Diagenetic garnet 
Sample in SEM rounded rounded I features 

20m G 1 1 1 mauve 
I 4 1 3 

30m G 59 52 4 3 11 41 7 mauve 
G 15 13 2 15 red 
G 2 2 2 pink 
I 21 18 2 l 6 

CD 1 l 1 

40m G 24 20 3 l 3 21 4 mauve 
G 29 26 3 22 red 
G 32 30 2 27 orange 
G 10 8 2 10 1 pink 
I 50 38 8 4 29 

50m G 74 59 11 4 22 42 4 mauve 
G 22 18 4 22 red 
G 22 21 1 22 orange 
G 13 13 13 pink 
I 100 88 7 5 43 

60m G 71 56 9 6 12 45 10 mauve 
G 15 15 15 1 red 
G 22 18 3 1 22 3 orange/ 
G 16 13 3 1 15 1 : pink I 
I 100 89 9 2 27 

J 

70m G 48 1 38 7 3 14 13 17 8 mauve! 
G 20 17 2 1 1 10 red 
G 37 31 6 ' 28 2· orange 
G 7 7 6 1 pink .' 
I 100 87 11 2 60 

80m G 43' 37 3 3 12 6 21 4 mauve 
G 25 19 6 25 1 red 
G 28 21 5 2 28 1 orange 
G 9 9 9 i pink 
I 100 80 13 7 48 I 

CD 5 5 5 3 

90m G 37 28 5 4 11 4 22 3 mauve 
G 29 .. 24 5 7 1 21 red 
G 40 32 8 1 33 orange 
G 12 12 11 1 pink 
I 100 88 8 4 37 

CD 11 11 7 2 

lOOm G 33 25 6 2 11 5 17 mauve 
G 33 28 3 2 7 25 l red 
G 37 29 6 2 2 4 31 orange 
G 7 7 1 6 I pink 
I 100 89 6 5 51 

CD 16 12 4 8 6 

llOm G 44 l 36 6 2 16 6 22 mauve 
G 28 20 5 3 6 1 20 red 
G 25 23 2 4 1 20 orange 
G 10 10 10 pink 
I 100 38 9 J 44 

CD 9 7 2 6 4 
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TABLE VI (Contd.) 

Borehole No. Type No. of No. of Shape Surface textures Colour 
15/15 of grains grains I of I Depth of mineral examined Ang Sub Well ROK SKS SS Diagenetic garnet 

Sample in SEM rounded rounded features . 
120m G 31 20 8 3 8 10 13 mauve 

G 28 25 3 28 red 
G 32 29 3 32 orange . 
G 12 12 12 pink 
I 100 91 9 24 I 

-

130m G 43 39 4 20 7 16 mauve 
G 28 26 2 4 23 red . 
G 33 30 3 4 4 25 orange, 
G 9 9 8 l pink 
I 100 83 10 7 63 

CD 91 73 14 4 63 35 

I 140m G 32 24 5 3 7 15 10 mauve 

• G 33 22 7 4 1 32 red 
G 29 25 4 2 27 orange 

I G 7 7 7 pink 
I 100 87 10 3 27 

- CD 4 4 4 l 

150m G . 29 21 6 2 10 8 11 I mauve 
G 27 19 5 3 2 25 red 
G 48 45 3 1 47 orange 
G 2 2 2 pink 
I 100 83 9 8 38 

CD 1 1 1 
: 

569 2 455 78 36 109 123 298 40 
I' 

TOTALS G mauve 
G 332 272 47 13 22 8 283 3 red 
G 385 334 46 5 10 13 342 8 orange . 

•, G 116 111 5 1 111 8 I pink 
I 1175' 1010 114 51 497 black 

CD 138 114 20 4 95 56 green 

-
~bbreviations as for Table II 

... 
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Borehole No. Type No, of No. of Shape Surf ace textures Colour 
15/25 of grains of 

Depth of mineral grains examined Ang Sub Well ROK SKS SS Di:igenetic garnet 
Sample in SEM rounded rounded features 

30m G 72 69 3 10 62 3 mauve 
G 10 10 9 red 
G 8 8 8 1 orange 
G 12 12 12 1 pink 
I 100 91 8 1 12 

40m G 77 67 6 4 17 60 2 mauve 
G 18 12 4 2 18 2 red 
G 9 6 3 9 3 orange 
G 8 8 8 pink 
I 100 81 15 4 41 

50m G 69 54 11 4 20 49 5 mauve 
G 12 12 11 

I 
1 ·red 

G 15 15 15 i 3 orange 
G 12 10 2 1 11 1 pink 
I 100 87 10 3 65 

60m G 34 25 6 3 24 10 3 mauve 
G 36 29 4 3 4 32 4 red 
G 31 28 3 27 1 orange 
I 100 76 16 8 21 

70m G 37 29 5 3 ·7 16 14 4 mauve 
G 31 26 3 2 2 29 2 red 
G 29 24 4 1 4 25 6 orange 
G 20 17 2 1 2 18 1 pink 
I 100 88 9 3 45 

80m G 43 34 5 4 14 10 19 2 mauve 
G 29 25 ·3 1 1 20 red 
G 30 26 4 2 24 6 orange 
G 10 10 10 pink 
I 100 80 14 6 48 

CD 4 4 4 3 

90m G 26 19 4 3 9 13 4 mauve 
G 26 22 2 2 2 24 1 red 
G 32 30 2 3 29 orange 
G 19 17 2 7 12 2 pink 
I 100 90 8 2 35 

CD 7 7 7 2 

lOOm G 45 36 5 4 11 18 16 ... mauve 
G 32 1 22 8 2 4 28 red 
G 22 16 4 2 2 1 19 3 orange 
G 10 -. 10 10 pink 
I 100 92 6 2 31 

CD 4 4 3 

llOm G 34 27 4 3 13 10 11 mauve 
G 29 25 3 1 29 red 
G 36 34 2 36 1 orange 
G 17 17 17 pink 
I 100 91 6 3 20 

CD 54 49 4 1 43 11 
' 

120m G 40 33 5 2 17 11 12 mauve 
G 27 24 3 l 26 red 
G 36 34 2 36 1 orange 
G 13 13 13 pink 
I 100 78 12 10 41 

CD 4 4 2 2 
' 

TOTALS G 477 393 54 30 71 149 257 19 mauve 
,G 250 1 207 30 13 4 10 226 10 red I-

G 248 221 24 3 4 8 228 25 orange 
G 172 114 6 1 10 111 5 pink 
I 1000 854 104 42 359 black 

CD 73 68 4 1 59 18 green 

Abbreviations as for Table Il 
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TABLE VIII 

Relationship between surface features and colour of garnets.from 

the Jwaneng kimberlite pipe. 

Colour of No. of % of garnet % of kelyphi te- % of garnets % of garnets I 
garnet grains in encrusted · with with 

examined total garnets sub-kelyphitic sculptured i population surfaces surfaces 

Mauve 3001 39 21 44 37 

I Red 1887 25 4 14 80 

I Orange 1943 25 7 11 79 

Pink 858 11 3 22 68 

I 

TOTAL 7689 100 (9) (23) (66) 

Data compiled from Tables II to VII. 
Figures in brackets represent averages for each type of surface feature. 
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TABLE IX 

Proportion of sculptured ilmenite and chrome diopside from Jwaneng 

Type of No. of grains No. of grains % of grains 
mineral examined with sculptured with sculptured 

surfaces. .surfaces 

Ilmenite 7006 2802 40 

Chrome 
diopside 3174 2254 71 

Data compiled from Tables II to VII. 
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TABLE. X 

PROPORTION OF GARNET, ILMENITE AND CHROME DIOPSIDE 

EXHIBITING DIAGENETIC ETCH FEATURES FROM 

.JWANENG 

Type and Colour No. of grains No.of grains Percentage of grains 
of mineral examined displaying showing diagenetic 

diagenetic etch 
etch features features 

Mauve garnet 3001 121 4 

Red garnet 1887 21 1 

Orange garnet 1943 57 3 

Pink garnet 858 30 3 

TOTAL 7689 229 3 

Ilmenite 7006 1 0,01 

Chrome Diopside 3174 591 19 

Grand Total 17 869 821 4,5 

Data compiled from Tables II to VII. 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

SA.'<l'U NO. 

TABLE XI 

Surface characteristics of mineral grains from the 
Montrose No. 3 kimberlite pipe. 

SO. C'F Nt1. OF 
S 11 A P E 

5L!CHrLY 

·-T---
1 C ;- :. rCHtll 

I/ES! CUT 

n'!'E OF 
HJSERAL CR.AL'iS GR-\ll:S - A.._C--;- S~J 1.1:!.l. .\~ !Wl ED ...,._=-,"'1.::-rs:::. h.,...,:;,,_!.-.S-,. ~,-:,·-:.c"".,-c. :;c-:E::-T t c 

Wll' 006 
isL'RFACE 
!AJ:o 
ISROl.'!l 
ISOIL 

\HP 007 
trop OF 
tn:R.RI CRETE 

W'1' 008 

tr.Ase OF F'ERRIClU:Tl 

W!P 009 

\"tRY 
'E.ATdERED 

K!XBERLITI! 

'roTAL C ~ 
~AJ.l 

:&HP 010 

m>TA1. c 

+16 
•::?S 
+28 
+35 
+JS 

+16 
+28 
·~s 
+35 
+35 

+16 
•16 
+za 
+28 
+35 
+3.5 

+16 
+16 
•28 
+28 
+JS 
+l.5 

+16 
+16 
+16 
•28 
+28 
•28 
+3.5 
+lS 
+3S 

I 
t 
c 
t 
c 

t 
c 
I 
c 
I 

c 
I 
c 
I 
c 
I 

c 
I 
c 
I 
c 
I 

c 
t 
CD 
c 
t 
CD 
c 
t 
CD 

+100 
•100 

19 
+100 

24 

•100 
9 

+100 
13 

•100 

2 
+100 

13 
•100 

19 
I +100 

1 
+100 

9 
+100 

14 
+100 

8 
+100 

2 
IS 

+100 
19 
s 

+100 
s 

28 

EXA'll SED 
IS SE.'1 

3 

3 

1 

2 
l 

1 
1 

2 

1 
2 

2 

4 

88 
89 
18 
83 
23 

93 
9 

93 
13 
96 

l 
95 
13 
93 
19 
92 

1 
91 
9 

94 . 
14 
95 

2 
97 

2 
IS 

. 94 
16 

5 
95 
s 

22 

!TOTAL I 300 286 

•. 
ROL~":'C> ROL~~~O 

s 
l 
l 

IS 
1 

3 

5 

4 

5 

6 

2 

s 
3 

6 
3 

s 

14 

1 
8 

2 

4 

2 

2 

s 

3 

4 

2 

2 

2 

3 
l 

3 

2 

4 

4 

2 

10 

1 j 

2? 

7 

8 

JS ,. _, 
7 

JJ 
17 

43 

J6 
9 

36 

59 
6 

53 
6 

25 

58 
2 

60 
2 

45 

68 
l 

SS 
12 

60 
s 

18) 

~,·_~l'L'1'ES 

9 

12 

4 

11 
9 

9 

9 

44 

54 

:oo 

6.l 

22 

SJ 
60 

47 

20 

"-~~~~~~-+-~~~~~~~-+~~~~4-~~~·~~~~-+~~~-+-~~~+-~~~+-~+-~t-~-t~~~-+~~~--

ITOTAL co 26 3 23 l 19 10 ll 
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TABLE XI (contd.) 

--~~~~~~--..~-~-.-~-~~.--~--~~~-~~-----~---~~--~-'-~~~-----~~~--~----~-

SA.'ll'U: S-0. TYPE OF 
X!SERAI. 

SO. llF 
C:R.A!SS 

SO. OF 
CR.At:;:; 

E.'l:..l..'HSE:J 

S HAPE 
St!CHTLY 
ABRADED 

SURFACE 'iEXTt:;:Es 

Rt1> S!) UL\Cf.:;u lC 
FE.A Tl' Rl::S 

: •'F ~:rctirn l 
Gi',\!:;s .... ~c. srs 

EAST Ct.'1: Rul'.'SDED 
HLL 

ROl'.'SDELI 

i-~~~~~~-i·~~~-+----~-1------i---'"I~S_S_E_X-+----+-----i~-~~1---~~~~+-~t--~-+~~~~+-~~~~· 

/.JlP 001 
SURFACE 
RCO 
B~Olo~ 

SOIL 

+16 
+16 
•28 
+JS 
+JS 

AH? 002 +16 
TOP or FERRICRETE +28 

+28 
+35 

c 
l 
t 
c 
I 

I 
c 
I 
c 

8 
•100 
•100 

5 
•100 

+100 
s 

+100 
5 

3 
l 
1 

2 
2 
2 
l 

8 
100 
100 

4 
96 

100 
7 

98 
5 

l 
2 

l 
2 

2 2 

4 
93 
87 

4 
79 

- 81 
-- 4 
- 64 

l? 3 

2 
4 
l 
4 

50 
1 

80 

··--1 

1--~~~~-,,.-t-~--+-~-~~+-~--,,--1c--~-,.--f----.,,..t--~r--1--~~-t--~~---+--t----;f----,--r---,·-·--1 

~ ~ V /fu I/ >tXs />( //: 
-r-:-----~-f---~-+----~-----t<----+----¥-----+----+--~~--t--+--+------1'------, 

AHP 003 + 16 c 4 2 2 2 l - - 1 l I 25 i 
BASE Oi' FERl!ICRETE +16 I +100 3 100 - - - - 92 3 ) ! 

•28 c s 2 s - - - - 3 s ioo I 

++3z~ t +100 l 100 - - - - 42 1 
100

- t 
J c l - l - - - - l 1 I 

+35 I +100 2 18 ti 10 I - - 12 70 - • 

1--~~--~~-l---~-+---~-+----~1-----.11----+---~-+----~-+-------+--+----1----_.,,'-+-----~~~ 

:~I v" /.X: /, y. ~~~ ;{/ i 
l""---~~~~+-~~--1~-~~-i<-~~~--1'--~~-t~~-+~~~-r~~~-t-~~~-~-t-~t-~-t---~--f-----~1 

1-~-~-~-~-~-~_;_~----,,..-1--;_·~_
1 

i_--1,_ __ f __ +-_:_:_~-~--,,<f--~-_..,,f--:-~~--+--~--t--~--t---~---+-~-t-:-~-;t--~-· -.,,-t---~~--_.,J 
T~ ~ /J{oo/ kl7 ~//' i 
AHi' 005 

WU Tl!EP.!D 
KUillERJ.tU: 

+16 
+16 
•28 
•28 
+35 

I 
c 
c 
CD 
I 

•100 
l 
l 
l 

•100 

l 
l 
l 

100 
1 
3 
l 

100 

as 
l 

76 

-; 
2 
l 
1 

1_r_or_AI.~-c~~~~-+--~~~~~~~-+--~~4~~1--~1~-l---4~+-~~~+-~~~~~~~~~t--t--1~-i-~-2-~r--6-e~·~I 
1_t_ar_AL~-i~,......,......~1--~,......,......~,......,......-+-~-20_0~---il---l~-+--20_o,......4-~~,......+-~~-+-,......~,......,......-+-~t--6-4_1--~l~-+-~-l~--J 
~•-OT_AI.,......_c_o~~~--''--~~~~-~--'~~·-1~--''---1--'-~-1~.._~,_..~.._~~--'~~~~~,......,.___.__~.._~-'~,_..~---__J 

c 
t 
CD 
I.OK -
SKS -

SS 
SEM 

kl.mberlltic garn•t 
llmenit• pouibly of ldmberlitlc or.igia 
chrocie diop•ide 
remn.int ot ke!yphite 
1ub-kelyp!dtic ~urfaee 

sculptured surf ace 
scanning electron microscope 
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Location of 

TABLE XII 

Surface characteristics of mineral grains from the 
Dullstroom kimberlite fissure. 

Sample No. of No. of 
Shape 

of 
and degree 
abrasion . Surface 

·-
textuyes 

Sa!llpl es No. garnets grains Diagenetic Cf 
10 

grains examined Ang Sub- SS etching etched 
in sn1 rounded garnets 

Top of black 301 3 1 2 1 3 3 100 . 
~andy soil 302 7 2 7 - 5 3. 43 

303 4 2 2 2 3 3 75 

Tota 1/ 

I Aver.!ge 
.,., 

3 14 5 11 3 11 9 64% 1. 

-Top of red 304 1 l 1 - 1 1 100 
sanely soil 305 6 2 4 2 4 1 17 

306 5 2 s· - 4 1 20 

Total/ I Average· 7. 3 12 5 10 2 9 3 25% 
---
Top of ]307 4 2 4 - 3 4 100 
f e;:-ricre te 308 4 1 4 - 4 4 100 

309 3 1 3 - 2 3 100 

Total/ I Average 7. 3 11 4 11 - 9 11 100% 

Centre of 310 14 4 14 - 10 8 57 
ferricrete 311 14 3 14 - 9 il 79 

312 4 2 4 - 4 4 100 

Total/ 
Average 7. 3 32 9 • 32 - 23 23 72% 

Below base 313 129 5 129 - 100 ± 73 57 
of ferriete · 314 121 5 121 - 93 .± 53 44 

315 19 2 __ , -· 19 - 4 8 42 

Total/ + Average 7. 3 269 12 269 - 197 - 134 507. 

Very weathered 316 142 4 142 - 112 32 23 
kimb er 1 i t.e 

Weathered 317 521 5 ·,. 521 500 
+ 54 10 - -· 

kimberlite 

SEM - scanning electron micr6scope 
' SS sculptured surf aces 
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TABLE XIII 

AMOUNT OF ILMENITE RECOVERED FROM MONTROSE SAMPLES 

EAST CUT MASS OF ILMENITE WEST CUT MASS OF IUIBNITE 
SAMPLE NO. RECOVERED (gms) SAMPLE NO. RECOVERED ( gms) 

AHP 001 35.4 AHP 006 3.9 
AHP 002 42.6 AHP 007 0.8 
AHP 003 13.8 AHP 008 12.3 
AHP GG4 67 .o AHP 009 2.9 
AHP 005 310.0 AHP 010 6.3 

TOTALS 468.8 26. 2 
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TABLE XIV 

Number of kelyphite-encrusted garnets examined from thirty 
kimberlite occurrences having a global distribution. 

KIMBERLITE LOCALITY 

1) Koffyfontein (old plant site) 

2) Kimberlitic garnet from Dwyka tillite 

3) Newlands Mine 

4) Sloan 2 Colorado 

5) De Beers 

6) Premier Mine 

7) Massif V 

8) Disele 

9) Finsch Mine 

10) Berseba Reserve Lichtenfels,Gibeon 

11) Stampriet River,Keetmanshoop 

12) Grundorn & Gaus Sud, South of Gibeon 

13) Russia (locality unknown) 

14) Liqhobong pipe 

15) Kamfersdam pipe 

16) Bells Bank fissure 

17) Lusu kimberlite 

18) Rietkuil pipe 

19) Colossus pipe 

20) Bultfontein 

21) DuToits pan Mine 

22) Noozies District, Kenhardt 

23) 321/Kl 

24) Monastry Mine 

25) Wesselton Mine 

26) Orapa pipe 

27) Clarkton pipe 

28) Jwaneng Mine 

29) Van Zyls Rust area, N. Cape Prov. 

30) Zarnitisa pipe 

COUNTRY 

R.S.A. 

R.S .A. 

R.S .A. 

U.S.A. 

R.S.A. 

R.S .A. 

ZAIRE 

ZAIRE 

R.S.A. 

S .W .A. 

S .W .A. 

S.W.A. 

u.s.s.R. 
LESOTHO 

R.S .A. 

R.S .A. 

ZAMBIA 

R.S.A. 

RHODESIA 

R.S .A. 

R.S .A. 

R.S.A. 

ANGOLA 

R.S.A. 

R.S .A. 

BOTSWANA 

R.S .A. 

BOTSW.NNA 

R.S.A. 

U.S.S.R. 

NO. OF GARNETS 
EXAMINED 

11 

6 

21 

11 

6 

2 

1 

1 

2 

1 

1 

1 

1 

2 

2 

1 

4 

1 

1 

1 

1 

1 

1 

1 

3 

3 

14 

733 

1 

23 
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TABLE XV 

MICROPROBE ANALYSIS OF NODULAR GARNET FROM MUZA, U.S.S.R. 

Grain No. Position Si02 Ti02 Al 2o3 Cr2o3 FeO 
-

MnO MgO CaO Total 
of analysis * 

Edge 41.23 0.08 20.99 4.32 7 .95 0.52 18.78 6.25 100.11 

1 Centre 41.12 0.16 22.80 2.02 9.44 0.47 18. 77 4 .92 99.69 

Edge 41.10 0.03 21.01 3.85 8.22 0.49 19.09 5.76 99.55 

Mean 
values 41.15 0.09 21.6 3.40 8.54 0.49 18.88 5.64 99.78 

Edge 42.20 0.04 21.47 3.62 8.27 0.49 19.38 5.76 101. 24 

2 Centre 42.37 0.05 21.43 3.68 8.14 0.48 18 .62 5. 77 100 .54 

Edge 42.45 0.03 21.11 3.57 8.03 0.47 18.96 5.65 100.27 

Mean 
values 42.34 0.04 21.33 3.62 8.14 0.48 18.98 5.72 100. 65 

Edge 41.84 0.11 22.43 1.94 9. 28 0.48 19 .10 4.90 100.08 

3 Centre 41.01 0.13 22.63 1.98 9.34 0.48 19.01 4.91 99.49 

Edge 42.83 0.13 22.41 1.96 9.27 0.48 19.18 4.91 101.17 

Mean 
values 41.89 0.12 22.49 1.96 9.29 0.48 19.09 4.90 100.22 

* Total Fe expressed as FeO. 
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TABLE XVI 

PROPORTION OF SCULPTURED GARNET GRAINS FROM KIMBERLITE 

i 

Typi:i and Colour No. of % of No. of % of Kimber lite 
of garnet grains garnet in grains with garnets and 

examined total sculptured with Location 
sample surf aces sculptured 

surface 

Mauve garnet 3001 39 1110 37 
red.garnet 1887 25 1509 80 Jwaneng Mine 
orange garnet 1943 25 1535 79 (Botswana) 
pink garnet 858 11 583 68 

SUB TOTAL 7689 100 4737 

Mauve garnet 5 36 1 20 
red garnet - - - -
Orange garnet 7 50 3 42 Letseng La Te re a 
pink garnet 2 14 - - satellite pipe 

(Lesotho) 

SUB TOTAL 14 100 4 (31) 

Mauve garnet 277 28 197 71 
red garnet 144 14 127 88 Dullstroom 
orange garnet 113 11 106 94 Kimberli te 
pink garnet 467 47 421 90 Fissure 

(South Africa) 

SUB TOTAL 1001 100 851 (85) 

Garnet 206 - 77 37 Montrose No.3 
Kimberlite 
(South Africa) 

Garnet 226 - 6 3 Redondao 
Kimberlite 
(Brazil) 

MAUVE 3283 38 1308 40 
RED 2031 23 1636 81 

GARNE1 ORANGE 2063 24 
~ 

1644 80 5 Kimberlites 
PINK 1327 15 1004 76 

TOTAL GARNET 9136 100 5675 62 
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TABLE XVII 

PROPORTION OF SCULPTURED ILMENITES FROM KIMBERLITE 

No. of grains No. of grains % of ilmenites Kimber lite 
examined with sculptured with sculptured and 

surfaces surfaces Location 

2700 1474 55 Montrose No.3 
kimberlite -

South Africa 

111 81 73 Redondao 
kimberlite 

Brazil 

7006 2802 40 Jwaneng 
kirnberlite 
Botswana 

2386 70 ' 3 Black kimberlite 

2107 33 2 Green kimberlite 

1567 35 2 Grey kimberlite 

290 9 3 Brown kirnberlite 

Premier Mine 
South Africa 

16167 4504 28 7 
I 
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TABLE XVIII 

PROPORTION OF SCULPTURED CHROME DTOPSIDE GRAINS FROM KIMBERLITE 

No. of grains No. of grains % of chrome diopside Kimberli te 
examined with sculptured with sculptured and 

. surfaces surf aces Location 

27 18 67 Montrose No.3 
kimberlite 

South.Africa 

71 71 100 Redondao 
kimberli te 

Brazil 
I 
I 

3174 2254 71 Jwaneng 
kimberlite 

pipe 
Botswana 

373 183 49 Black kimber-
lite 

1053 621 59 Green kimber-
lite 

414 137 33 Grey kimber-
lite 

30 6 20 Brown kimber-

I lite 
Premier Mine 
South Africa 

' 
5142 l 3290 64 7 
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0 SITE OF 150metre SHAFT WITH NUMBER 

O JUMPER DRILL HOLES 

e DIAMOND DRILL HOLES 

1:5000 
100 50 0 100 200m 

b=d I I I 
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• t'' 

~1169,0 

I 
\ 
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,, 

NORTH EAST 
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FIGURE I 

:;:. ':.., ·:~ \ '~,,,.· h,,j_·,~-
. :; ~- :;. 'J:-•.::j,--- _r-;,-. 

B" 
•216 \ 
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~ 

) 

// 

'., $H9WING POSITION OF JUMPER DRILL HOLES A~D DIAMOND DRILL HOLES FORMING 

A CROSS SECTION (A-8) ACROSS TH~ JWANENG KIMBERLITE PIPE 
I 

JWANENG KIMBERLJE PIPE 
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CENTRAL LOBE 

i;:_;-_\/J KALAHARI BEDS 

=::m KIMBERLITE 

- DOLERITE 
o so 100 200 300 400 500metres 1-----1 SHALES 
Ed E---=-d E---=-d I 

. NORTH EAST LOBE 

FIGURE 2 

DIAGRAM SHOWING TRILOBATE SHAPE OF 

JWANENG KIMBERLITE PIPE 

INFERRED FROM DRILLING INFORMATION 

. . -- - __ : -_, ___ _ 

<> 
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Figure 4 LOG FOR SHAFT No.l (Based on logging by P.J.Barlett -

Mine Geologist, 1977) 

SECTION LOG 

~ Fine grained structureless, aeolian sand varying in colour 
from orang·e to pale yellow with varying amounts of nodular 

10
calcrete and minor amounts of nodular ferruginous, semi­
consolidated sandstone. 

IZ ................... _ ... 

• 
15Massive, varigated silcrete with variable amounts of cal- g 

crete and a few random pebbles. u 

' 
-· ·- •• - - • 

25 Boulders, pebbles and cobbles of quartzite, felsi te and 
0 

.. ". • • • 30 quartz porphyry in calcrete matrix 
-·---.. ...... --· 

•. . . . 

35Massive fine grained calcrete with a few random pebbles. 

i.oCalcrete grades into red carbonated kimberlite. Boulders 
of calcrete intermingled with kimberlite. 

i.s 

SORed carbonated structureless kimberlite with very few 
recognisable xenoliths. 

55Irregular masses of green kimberlite in red kimberlite 
matrix. 

60 
Green tuffisitic kimberlite - xenoliths of fine grained 

65
country rocks in highly chloritsed/serpentinised matrix. 

70Well bedded tuffisitic green epiclastic kimberlite with 
layering made up of alternations of abundant xenoliths 

75in soft highly chloritised matrix and layers of few 
xenoli ths in much harder, less altered ma tr ix. 

--.----~ eo 
Minor fractures, with variable amounts of oxidation. 

- . - ·-==---- 85. 

- ·- - Colour changes to brown with occasional patches of blue 

-- ---::~ 90
kimberlite 

95 
Bedding poorly developed or absent; dominant colour still 

1o8rown. 
Minor fractures, with associated oxidation still abundant. 

t--c:::::>------.r-~~ 10trregular interface between brown and blue tuffisitic 
kimberlite. 

w z 
0 
N 

110 Bedding noticeable but not accompanied by different matrix. -- ---------- -- --
Brought out only by difference in clast size. Fractures 

115 still surrounded by variable amounts of brown oxidized 
kimberlite. 

120 
-Below 116.Jm: dark blue tuffisitic kimberlite with small 
red and green country rock xenoliths. 

125 
Absence of bedding 

uo 

1J5Dark blue tuffisitic kimberlite. All xenoliths highly 
serpentinised and dark blue in colour. Generally less 

140 xenoliths than above. 

1~5Uniform dark blue tuffisitic kimberlite with about 
25% of kimberlite made up of xenoliths. 

150 

w 
z 
0 
N 
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ILLUSTRATED IN FIGURE 6 GRAPH 4 

PERCENTAGE OF SCULPTURED GARNET FROM TOTAL 
SAMPLE 

IOtt--t---1---1---1---1----11----11----11-------i------i 

20........,-t---,-t---t---t----t----lt----11----11----1---1 
KALAHARI SEDIMENTS -......._~ 

301---t---~r----..._----°"'-1----+----+----+----+----+---l--~ 
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Figure 8 Diagra~ showing position and dimensions of 

samples in soil profile overlying the Montrose 

No. 3. Kimberlite pipe. 

scale 1:50 

*- approx 1 OOcm x 75cm x 10cm - East cut· 
approx 75cm x 50cm x 20cm·- West cut 

Both cuts follow this basic pattern. 

East Cut: Sam21e Number Depth 

AHP 001 Surf ace 

·AHP 002 1 metre 

AHP 003 2 metre 

AHP 004 3 metre 

AHP 005 4 metre 
-· 

West Cut:· · AHP 006 Surface 

AHP 007 1 metre 

AHP 008 . 2 metre 

AHP 009 3 metre 

AHP 010 4 metre· 
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: ... f;igure 9. Diagram showing position of samples in soil profile overlyir.g 
the Dullstroom Kimberlite Fissure. 

---
blach sandy 

soil 

ferricrete 

---
--- t ., 

s r1~co of 
fissure ~ 
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Figure 10 
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Figure 11 • 
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YI GURE 12. Schematic diasram showing structure of kelyphite 

shell surrounding a pyrope grain. 

[ ___ _] Pyrope 

Inner zone 

Outer zone 

• 
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Figure 13 Locality map of kimberlites from which euhedral garnets have been found. 

(? ~~ 

The numbered solid black diamonds are the position of kimberlites numbered as follows:-
1 Newlands Mine, Rietfontein pipe, Benfontein sill and Sekretariskop; 2 Premier Mine; 
3 Kimberlite in the Van Zyl's Rust area N. Cape Province - South Africa; 4 Lusu 
kimberlite - Zambia; 5 Massif V - Zaire; 6 Yakutian kimberlites - USSR; 7 Sloan kimberlite -
Colorado, U.S.A. 
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.Figure 14 Stereographic projection, showing the shape and 
position of etch pits (after Mendelssohn 1971) 
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Figure 15 

Figure 16 

Tl 

Stability of an etch pit on a slow etching 
surface when Rd> Ra> Rs. 

Where Rs etching rate along the surface 
Ra etching rate at an angle to the surface 
Rd etching rate along a dislocation or 

normal to the surface. 

--R~ 

Ra 

Tl T2 T3 

Instability of an etch pit on a fast etching surface 
when Rs> Ra :>Rd. 

Where Rs 
Ra 
Rd 

Rs__. 

etching rate along the surface 
= etching rate at an angle to the surface 
= etching rate along a dislocation or 

normal to the surface. 

12 T3 T4 
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Figurel7: Schematic representation of etch pit formation 

Case I. 

Rd - is etching rate along a crystal weakness 
Rs - is etching rate along the crystal surface 
Ra - is etching rate at an angle to the surface 

Rs 
--+ 

Ra 

Case II .. 

Rd> Ra >Rs Rd = Ra >Rs 

Rs 
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Figure 18 

• 

t I 

Figure 19 

I I 

t I 

Instability of a hillock on a slow etching surface 

Where Rs etching rate along the surface 
Ra etching rate at an angle to the surface 
Rd etching rate normal to the surface 

Rs > Ra >Rd 

Rs 

f- t Ra-sj- t-­
lRd 

__ _,,,-......__..., __ _ 
t2 t3 

Stability of hillock on a fast etching surface 

Where Rs - etching rate along the surface 
Ra - etching rate at an angl~ to the surface 
Rd - etching rate normal to the surf ace 

Rd> Ra> Rs 

Rs 

t4 

___ T\ __ _ 

t_4 
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FIGURE 20 Possible relationship between older and younger generations 

of kelyphite formation (as suggested by Klein and Padera, 1972). 

older/outer 
kelyphite 

younger/inner 
kelyphite .. J pyrope 
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1500 
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20 

PLAGIOCLASE 

LHERZOLITE 

5 10 

DEPTH km 

40 60 

15 20 

PRESSURE kb 

80 100 120 

25 30 35 40 

__ fIGURE 21.Press.ure/temperature diagram showing a generalised field 
(hatched) for the proposed conditions of kelyphitization 
of pyrope in peridotite nodules during the ascent of 
kimberlite magma within the upper mantle. The P/T 
stability fields for various lherzolite assemblage types 
and the solidus curve correspond to those experimentally 
determined by Green and Ringwood (1967) for .a pyrolite 
model composition. Dotted lines correspond to different 
positions for the spinel lherzoiite ~ garnet lherzolite 
reaction boundary after (MacGregor 1974; Fujii, 19.75 
and Ernst, 1977). The line (1) for the reaction Opx + sp 

. = gt +ol in the system Mg0-Al 20~ - SiO was demonstrated by Wood 
(1977), and the continental (shield) g~othermal gradient 
is from Clark and Ringwood (1964). 
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COLOUR PLATE C 

Orange-coloured garnet from kimberlite concentrate 
Length across field of view = 10 mm. 

COLOUR PLATE D 

Pink-coloured garnet from kimberlite concentrate 
Length across field of view = 10 mm. 
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COLOUR PLATE E 

Polished mounts of picroilmenite from kimberlite 
varying from angular to rounded with character­

istic black colour and glassy lustre. 
Length across field of view = 20 mm. 

COLOUR PLATE F 

Polished mounts of bright emerald green 
chrome di~pside from kimberlite 
Length across field of view = 15 nnn. 
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PHOTOMICROGRAPHS OF MANTLE DERIVED MINERALS FROM WEATHERED KIMBERLITE 

Plate 1 

Square-shaped trichitic cavities 
coalescing to form branching grooves 
and hairlike cracks (SEM x 100, 
Grain 21, BH15 /4, 60 m Jwaneng 
Mi ne , Botswana) 

Plate 3 

Irregularly shaped trichitic c avities 
penetrating towards the centre of a 
kimberlitic garnet . 
(Transmitted li ght, in immersion 
oil x 70). 

Plate 2 

Square-shaped pits or openings to 
t richitic cavities (SEM x 4300) . 

Plate 4 

A single trichitic cavity 
developed on a hummocky surface 
(SEM x 9 37) 
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Plate 5 

Trichitic cavities superimposed on 
sculptured surface on mauve garnet . 
(SEM x 1600, Grain No. 1, BH15/ 4 30m, 
Jwaneng Mine, Botswana) . 

Plate 7 

Numerous square to rounded tr i chitic 
voids, often concentra t ed along 
structural weaknesses 
(SEM x 268) 

Plate 6 

Straight, curved and branching 
trichitic tunnels penetrating in 
towards the centre of garnet grain 
(Transmitted light x 63, oil 
immersion). 

Plate 8 

Tangled arrangement of trichitic 
cavities located along possible sub­
grain boundaries within a pyrope 
grain (Transmitted light x 100 
oil immersion) • 
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Plate 9 

Uniformly spaced arcuate groove s 
forming chattermark trails super ­
imposed on sculptured surface of a 
garnet grain (SEM x 750. Grain No. 
1 BH/15/15). 70m Jwaneng Mine, 
Botswana. 

Plate 11 

Oriented v-shaped solution pits 
on an orange garnet (SEM x 900 , 
Grain No. 4 BH/15/13, 50 m, 
Jwaneng Mine, Botswana). 

Plate 10 

Chattermark trails and small oriented 
v-shaped diagenetic etch pits, super­
imposed on a large conchoidal frac­
ture surface of a garnet grain (SEM 
x 360 Grain No. 4 BH/15/13 50m 
Jwaneng Mine, Botswana. 

Plate 12 

Small oriented v-shaped diagenetic 
etch pits and rows of arcuate grooves, 
superimposed on a large scale con­
choidal fracture surface on a sub­
rounded garnet grain (SEM x 225, 
Grain No . 9, Sample LS 873, White 
Cliffs, New South Wales, Australia) . 
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Plate 13 

Irregular pattern of etch pits and 
grooves superimposed on conchoidal 
fractures on ilmenite (SEM x 750 , 
Grain No. 11, BH 15/4, 40 m, 
Jwaneng Mine, Botswana). 

Plate 15 

Whitish green chrome ,diopside, exhibit­
ing pitted etched surfaces with ir­
regular cracks and hollows due to 
diagenetic etching. Also partly 
coated by montmorillonite clays , which 
also fill cracks. (SEM x 43, Grain 
No. 6, BH15/5, 90m, Jwaneng Mine, 
Botswana). 

Platel4 

Angular chrome diopside with super­
imposed incipient diagenetic etching 
on conchoidal fracture and along 
cl e avage planes (SEM x 150, Grain 
23, BH 15/4, 60 m. Jwaneng Mine, 
Botswana) . 

Plate 16 

Partly decomposed chrome diopside 
with diagenetic etching concentrated 
along cleavage planes (SEM x 390, 
Grain No. 49, BH15/4, 130 m, Jwaneng 
Mine, Botswana). 
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Plate 17 

Progressive replacement of sculptured 
features (cockscomb terminations) 
by diagenetic etching on a chrome 
diopside grain (SEM x 160, Grain 
No . 48, BH15/4, ljOm, Jwaneng Mine, 
Botswana) . 

Plate 19 

Oiagenetically etched surface of 
chrome diopside with irregular 
hollows penetrating deep into grain . 
(SEM x 360, Grain No ; 32, BH15 / 4, 
80 m, Jwaneng Mine, Botswana) . 

Plate 18 

Dish shaped hollows forming fluted 
surfaces on chrome diopside grain . 
At top left of photograph the 
hol l ows are filled with montmoril­
lonite clays (SEM x 43, Grain No. 
7, BH15/5, lOOm, Jwaneng Mine, 
Botswana) . 

Plate 20 

Extensively corroded chrome diopside 
grain showing irregular outline and 
maze of small pits resulting in loss 
of colour . (SEM x 110, Grain No . 32, 
BH1'5/4 80m, Jwaneng Mine , Botswana). 
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PHOTOMICROGRAPHS OF CORRODED INDICATOR MINERALS FROM LATERITIC 
SOILS OVERLYING KIMBERLITES 

Plate 21 

Cuboid-shape d garnet grain , exhibit­
ing sculptured surfaces (SEM x 162, 
Grain No. 33, Sample AEJ 314, 
Dul lstroom Kimberlite Fissure). 

Plate 23 

Enlarged trichiti c cavities and ir­
re gularly shaped hollows concen trated 
along zones of weaknes s in the 
garnet grain (SEM x 360, Grain No. 
27, Sample AHP 004 Montrose No . 3 
kimberlite pipe). 

Plate 22 

Kimberlitic garnet , displaying honey­
comb textures, composed of a maze of 
oriented solution pits enlarged 
trichitic cavities and interconnect­
ing hollows SEM x 81, Dullstroom 
Kimberlite Fissure. 

Plate 24 

Alignment .and coalescence of solution 
pits a nd deep crevasse-like hollows, 
forming at the expense of sculptured 
surfaces. (SEM x 330, Grain No . 1, 
Sample AHP 001, Montrose No, 3 
Kimberlite pipe). 
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Plate 25 

Angular mauve garnet grain, ~ith 
remanants of sculptured surfaces, 
and superimposed diagenetic etch pits 
and anastomosing grooves on broken 
surfaces (SEM x 40, Grain No. 6, 
Sample AEJ 304, Dullstroom 
Kimberlite Fissure). 

Plate 27 

As etching proceeds trichitic cavi­
ties become larger and coalese 
forming solution cav~ties. (SEM x 
225, Grain No. 2, Sample AEJ 30 2 
Dullstroom Kimberlite Fissure. 

Plate 26 

A series of smaller hillocks de­
velope d on 1arger ones. (SEM x 562, 
Grain No. 18 , Sample AEJ 310, 
Dullstroom Kimberlite Fissure). 

Plate 28 

Coalesc ing of solution pits, concen­
trat ed a l ong zones of weaknes s in 
the garnet crystals, gives rise t o 
the formation of anastomosing 
grooves. (SEM x 268, Grain No. 6, 
Sample AEJ 304, Dullstroom Kimberlite 
Fissure ). 
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Plate 29 

Partly corroded garnet grain , with 
a small portion of the original 
surface, surrounded by numerous 
solution cavities . (SEM x 268, 
Grain No . 36, Sample AEJ 316) 

Plate 31 

A high concentration ;of cavities 
gives the garnet surface a milky 
appearance (SEM x 500, Grain No . 
43, Sample AEJ 317) 

Plate 30 

High concentration of trichitic 
cavities, results in the garnet 
surface having a milky appearance. 
(SEM x 375 AEJ . 312, Dullstroom 
Kimberlite Fissure). 

Plate 32 

Coarse sugary etched surfaces, with 
only a small portion of the original 
surface preserved on the grain 
(SEM x 375, Grain No. 12, 
Sample AEJ 307 
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Plate 33 

Masses of square shaped solution pits, 
having a strong preferred orient ation. 
(SEM x 268, Grain No. 4, Sample 
AEJ 303). 

Plate 35 

Small perched relics of the orig inal 
surfaces surrounded by extensive 
development of solution pits (S EM 
x 225, Grain No. 13, Sample AEJ 308, 
Dullstroom Kimberlite Fissure). 

Plate 34 

Extensively dissolved garnet grain 
with a maze of hollows and pits, 
forming a honeycomb texture. (SEM 
x 268, Grain No. 23, Sample AEJ 
312, Dullstroom Kimberlite Fissure). 

Plate 36 

Extensively corroded mauve garne t 
grain partly dissolved by diagenetic 
etching (SEM x 206, Grain No. 44, 
Sample AEJ 317, Dullstroom Kimberlite 
Fissure) . 
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Plate 37 

Extremely coarse square shaped e t ch 
p its, penetrating deep into the 
centre of a mauve garnet grain , from 
the ferricrete horizon (SEM x 93 , 
Grain No . 16, Sample AEJ 310 , 
Dullstroom Kimber lite Fissure) . 

Plate 39 

Composite ilmenite grain , with in­
dividual crystal faces, exhibi t ing 
small round etch pits, giving the 
surface a f ine stippled appearance . 
(SEM x 270, Grain No . 18, Sample AHP 
003, Montrose No. Kimberlite pipe) . 

Plate 38 

Deep hollow.s and cavities in a pink 
garnet grain filled with ciay 
material. (SEM x 500, Grain No . 5, 
Sample AEJ 303 , Dullstroom Kimberlite 
Fi ss ure) . 

Plate 40 

Sub- parallel sinuous grooves developed 
on a po lycrystalline ilmenite grain, 
modifi ed by diagenetic etching . (SEM 
x 300, Grain No . 7, Sample AHP 001, 
Montrose No . 3 Kimberlite Pipe). 
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Plate 41 

Oval etch pits and randomly ori ented 
etch striations exposing hemati t e 
exsolution lamellae (SEM x 60, 

Grain No. 29, Zarnitsa pipe, 
U.S.S.R. ) . 

Plate 43 

Preferential dissolution of exs olution 
lamellae, forming striated grooves on 
surfaces parallel to lamellae and oval 
pits on surfaces at right angles to 
the lamellae (SEM x 1800, Grain No.l 
Lusu, Zambia). 

Plate 42 

Preferential etching along exsolution 
lamellae (hematite?) on conchoidal 
fracture surface on ilmenite (SEM x 
300, Grain No. 29, Zarnitsa pipe, 
U.S.S.R.). 

Plate 44 

Angular chrome diopside grain ex­
hibiting original surfaces, consist­
ing of pointed hacksaw terminations. 
Note large cavernous hollow and small 
etch pits developed in centre of 
grain (SEM x 50, Grain No. 17 AHP 
010, Montrose No. 3, Kimberlite Pipe) 
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Plate 45 

Subrounded extensively corroded chrome 
diopside grain, displaying a mi c ro­
scaly appearance, and is pale 
greenish-white in colour. (SEM x 
110, Grain No. 18, Sample AHP 010, 
Montrose No. 3 Kimberlite Pipe). 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

PHOTOMICROGRAPHS OF KELYPHITE ENCRUSTED GARNETS. 

Plat e 46 

Platy development of phlogop ite 
often associated with kelyphite 
crusts surrounding pyrope grains 
(SEM x 425 - Koffyfo nt ein South 
Africa) 

Plate 50 

Contorted flaky impressions on t he 
subkelyphi t ic surface of an ora nge 
garnet enclosed by kelyphite r i ch 
in phlogopite (S EM x 187 , Grain 
No . 18, Zarnits a pipe U. S . S . R.) . 

Plate 47 

Kelyphite c rust (K) consisting of 
radial pyroxene crystallites + 
spinel , wi t h superimposed platy 
phlogopite (P) on a rounde d ga rnet 
(SEM x 150 - Kof fyfontein South 
Africa) 

Plate 51 

Kelyphite encrusted ga rnet , with 
portion of the kelyphite crust re­
moved , exposing a smooth finely 
stippled surface . (SEM x 11 -
Newlands Mine - South Africa). 
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Plate 48 

Photomicrograph of a kelyphite-encrusted garnet in a lherzolite nodule 
from Premier Mine, South Africa. 

In thin section the garnet, which is surrounded by a kelyphite shell 
about 1.0 mm thick exhibits a sharp contact between the kelyphite and the 
groundmass. The latter is composed of orthopyroxene (opx) and olivine (ol). 
Prior to alteration the garnet was probably of an irregular shape, and was ex­
tensively cracked before or during kelyphitisation. These cracks are now 
filled with kelyphite composed mainly of orthopyroxene and spinel. These 
cracks display various local preferred orientations. The junction between 
the kelyphite and garnet surface is always sharp. Three zones can be 
recognised in the kelyphite shell. {magnification 250 x) 
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Plate 49 

An extensively kelyphitised garne t in a garnet per idotite nodule from 
Premier Mine. A minute residual core or kernel of garnet is preserved 
in the kelyphite knot. The extremely thick shell of kelyphite 
(approximately 2 mm wide) is c omposed of numerous zones of orthopyroxene 
and phlogopite, with disseminated specks of chromite and accessory 
clinopyroxene. (Magnification 400 x) 

\ 
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Plate 52 

Radia lly structured kelyphite a nd 
exposed finely pitted sub-kelyphitic 
surface on orange garnet (SEM x 1000 
Grain No. 29, BH15/4, 80m 
Jwaneng Mine , Botswana). 

Plate 54 

Finely pitted sub-kelyphitic s urface 
on garne t grain , underlying the 
kelyphite shell at top right of 

· photograph (SEM x 1687 - Newlands 
Mine, South Africa) . 

Plate 53 

Finely stippled sub-kelyphitic sur­
face, giving the garnet grain a 
matte appearance (SEM x 53 -
Newlands Mine, South Africa) . 

Plate 55 

Sub-kelyphitic surface exhibiting 
numerous square-shaped hollows 
(SEM x 5625 - Newlands Mine , South 
Africa). 
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Plate 56 

Triangular-shaped hollows, display­
ing a preferred orient ation, on the 
sub-kelyphitic surface of a pyrope 
grain (SEM x 3125 - Newlands Mi ne , 
South Afr ica. 

Plate 58 

Acicular pyroxene crystals forming 
kelyphi te crust, developed normal 
to the garnet surfa~e. (SEM x 1125 -
Koffyfontein Mine, South Africa). 

Plate 5 7 

Radially oriented acicular pyroxene 
crystals penetrating the minute 
pits developed on the sub-kelyphitic 
surface on a garnet grain (SEM x 
2437 - Newlands Mine , South Africa) . 

Plate 59 

Rough undulating pitted sub­
kelyphitic surface with radial 
structure of kelyphite crusts at 
top of field of view. (SEM x 343 
Wessel ton Mine, South Africa). 
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Plate 60 

Port ion of kelyphite crust peeled off 
revealing sharp pointed roots of 
acicular pyroxene crystals and 
pitted underlying garnet s·urface 
(SEM x 500 - Russia locality un­
known). 

Plate 62 

Kelyphite encrusted octahedral­
shaped garnet from Premier Mine , 
South Africa ( SEM x 26) 

Plate 61 

Hi gh magnification of the underside 
of a portion of kelyphite shell ex­
hibiting masses of tiny rod-like 
crystals (SEM x 4687 - Newlands 
Mine, South Africa). 

Plate 63 

Euhedral garnets exh ibiting finely 
pitted s urfaces (SEM x 63 Kimberlite 
from Van Zyl's Rust area, N. Cape 
Province) . 
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Plate 64 

Sub-kelyphitic surface on a euhedral 
garnet grain, comprised of randomly 
intersecting, r od-like moulds of 
acicular pyroxene crystals (SEM x 
938, Kimberlite in Van Zyl's Rust 
a rea, N. Cape Province). 

Plate 66 

Rough sub-kelyphitic surface on a 
garnet, with an acicular-like 
texture (SEM x 112 Premier Mine, 
South Africa) . 

Plate 65 

Irregular development of kelyphite 
crust with random orientation of 
pyroxene crystals (SEM x 500 -
Liqhobong, Lesotho) . 

Plate 67 

Randomly oriented and intersecting 
rod-like impression of the a cicular 
pyroxene crystals forming geometric 
patterns on the sub-kelyphite 
surface (SEM x 812 - Premier Mine, 
South Africa) . 
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Plate 68 

Pattern developed on sub-kelyph i tic 
surface on a garnet, underlying 
tangentially structured kelyph i t e 
coa tings . (SEM x 300 - Finsch 
Mine , South Africa). 

Pla t e 70 

Hi gh magnif ica tion of garnet i n Plate 
24 , showing wrinkled sub-kelyph itic 
surface, consisting of sharp smooth 
meandering ridges and pitted depress-

. ions adjacent to kelyphi te coa t ing. 
(SEM x 500 Silcretes Zambia) . 

Plate 69 

Wrinkled sub-kelyphitic surface 
on a garnet , with a small portion 
of kelyphite crust still preserved 
at t op right hand side of grain 
(SEM x 243 Silcretes Zambia). 

Plate 71 

Blo cky humps on sub-kelyphitic 
s urface of a garnet grain , with 
superimposed fi ne l y pit t ed surface 
(SEM x 468 - Noozies district -
Kenhardt , South Afri ca) . 
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Plate 72 

Well rounded mauve garnet disp l aying 
peculiar lumpy sub-kelyphitic 
surface (SEM x 24, Grain No. 5 , 
BH 15/4 40m Jwaneng Mine, 
Botswana). 

Plate 74 

Individual irregularities on t h e 
garne t surface gives rise to fan 
shaped radially structured inner 
shells, whilst the outer zone of 
kelyphite has a granular appearance 
(SEM x 1375, Grain No. 12, BH 15/5, 
130m Jwaneng Mine, Botswana). 

Plate 73 

Lumpy sub-kelyphitic surface which is 
finely pitted due to kelyphite forma­
tion normal to garnet surface. 
(SEM x 187, Grain No. 5, BH 15/4, 
40m Jwaneng Mine, Botswana). 

Plate 75 

Sub-kelyphitic surface displaying a 
network of furrows, reminiscent of 
mudcrGcks. (SEM x 40, Grain No. 12, 
BH 15/4 50m Jwaneng Mine, Botswana). 
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Plate 76 

Underside of kelyphite shell s howing 
ridge-like features which occupy 
furrowed depress ions on garnet 
surface (SEM x 56 Grain No. 4 , 
BH 15/4, llOm Jwaneng Mine , 
Botswana) . 

Plate 78 

Inner kelyphite shell having a fan 
shaped aggre ga ted structure, while 
outer kelyphite layer is granul ar 
in appearance (SEM x 24 , Gr ain No .4, 
BH 15/5, 90m Jwa neng Mine, Bo tswana). 

Plate 77 

Radiating fan-shaped impressions on 
domed a reas on lumpy sub-kelyphitic 
sur face (SEM x 125, Grain No . 26 , 
Sloan 2 , Colorado) . 

Pl ate 79 

Thin cracks in garnet, f illed with 
kelyphite, randomly traversing the 
sub-kelyphitic surface (SEMx 31 
Massif 5 , Zaire). 
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Plate 80 

Thin layer of kelyphite developed in 
a crack in the garnet grain, ex­
hibiting a random criss cross 
pattern . Note radially structured 
kelyphite shell at top right corner 
of photograph. (SEM x 500 -
Colossus pipe, Rhodesia). 

Plate 82 

Asbestiform structured kelyphite, 
filling cracks in a garnet grain 
(SEM x 250 - Bellsbank fissure , 
South Africa) . 

Plate 81 

Randomly oriented mesh-like develop­
ment of kelyphite, filling thin 
cracks in a garnet grain. (SEM x 
500 - Colossus pipe, Rhodesia). 

Plate 83 

Sculptured features (conical hillocks) 
surrounded by finely pitted sub­
kelyphitic surface adjacent to thick 
kelyphite crust on a garnet grain 
(SEM x 24 Bellsbank fissure, South 
Africa) . 
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Plate 84 

Imbricate wedge markings, adjacent to 
the protective kelyphite coating. 
These etch features are formed as a 
result of etching of exposed garnet 
surfaces by the kimberlite magma 
(SEM x 1125 - Kimb. garnet from 
Dwyka tillite, South Africa). 

Plate 86 

Exposed finely pitted suh~kelyphitic 
surface with s culptured features 
(hillocks, etch pits and imbrica te 
wedge markings) in early stage of 
development in depressions (SEM 

' x 187 Grain No. 1, BH 15/4, 30m 
Jwaneng Mine, Botswana). 

Plate 85 

Rounded etch hillocks developed on a 
conchoidal fracture, which post date 
the adjacent finely pitted sub­
kelyphitic surface (SEM x 562 
Monastery Mine , South Africa). 

Plate 87 

Crystallographically controlled 
sculptured feature s forming at ex­
pense of exposed finely pitted sub­
kelyphi tic surface (SEM x 206 
Grain No. 14, BH 15/4, 50m 
Jwaneng Mine, Botswana). 
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Plate 88 

Well rounded mauve garnet, exh i bit­
ing initial development of scul p­
tured features, surrounding rel ic 
of lumpy sub-kelyphitic surfac e 
(SEM x 37, Grain No. 20, BH 15 / 4, 
60m Jwaneng Mine, Botswana). 
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Plate 89 

Fragmentation and scouring off of the .kelyphite crust (K) exposes the sub­
kelyphitic surface (SKS) and freshly broken conchoidal fractures on the 
garnet to the kimberlite magma . This results in the formation of sculptured 
surfaces (ROS) on the fragmented , broken surfaces and appearance of irregular 
sinuous groov~s on the suo- kelyphitic surfaces (SEM x 68 - Monastery Hine, 
South Africa). 
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PHOTOMICROGRAPHS OF SCULPTURED GARNET FROM KI.MBERLITE 

Plate 90 

Sculptured features on well rounded 
pyrope consisting of combina t ions of 
hillocks and etch pits SEM x 75 

Plate 92 

Red garnet with large pyramidal 
shaped hillocks, sometimes comb ined 
with adjacent hillocks in step- like 
fashion (SEM) x 100, BH 15/11 50m 
Jwaneng Mine, Botswana). 

Plate 91 

Very fine, flat topped polygonal 
etch features on artificially 
etched kimberlite garnet 
(TEM x 3125), 

Plate 93 

Sharp pointed conical hillocks 
massed close together, whichin 
s ome cases coalesce. (SEM x 625) -
Zambia. 
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Plate 94 

Drop-like hillocks producing a 
hummocky surface. (TEM x 850) 
- Botswana. 

Plate 96 

Large pyramidal and steplike h i llocks . 
surrounded by masses of small conical 
hillocks (SEM 300, BH 15/11, SOm 
Jwaneng Mine, Botswana) . 

Plate 95 

Spherical mounds and conical hillocks 
forming a mammillary surface on 
garnet from a Zambian prospecting 
sample (SEM x 937). 

Plate 97 

A complicated group of hillocks, 
some conical, others flat topped, 
stepped or terraced (SEM x 375), 
Bells Bank Mine, South Africa. 
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Plate 98 

Imbricate wedge markings preferenti­
ally developed on dodecahedral sur~ 
faces on a mauve garnet from 
Jwaneng (SEM x 180, BH 15/5 90m.). 

Plate 100 

Extremely coarse pyramidal 
sculptures of octahedral form on 
pyrope. (SEM x 56) - SWA prospecting 
sample. 

Plate 99 

Well developed cones of dissolution 
on orange garnet from Dullstroom 
Kimberlite fissure (SEM x 470). 

Plate 101 

Rhombic-shaped etch pits developed 
on dodecahedral surface (D), with 
hillocks on adjacent cube surface 
(C) (SEM x 187) 
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Plate 102 

Rounded garnet displaying hunnnocky 
surface on cube face (C) with 
rhombic-shaped pits only deve l oped 
on dodecahedral surface (D) (SEM 
x 268) Zambia. 

Plate 104 

Euhedral non kimberlitic garne t 
(SEM x 56) 

Plate 103 

Triangular to rhombic shaped etch 
pits on the octahedral surface 
(SEM x 562). Also boat-shaped 
pits and curved grooves. 

Plate 105 

Example of an unbraded kimberlite 
garnet, having a rounded shape with 
a pitted matte appearance (SEM x 75) 
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Plate 106 

Kelyphite-encrusted octahedra l 
garnet from Premier Mine, Sout h 
Africa (SEM x 26) 

Plate 107 

Cuboid shaped kimberlitic garnet, 
displaying etched surfaces 
(SEM x 68) 
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Plate 108 

Rounded pyrope grain from Montrose No. 13 kimberlite pipe from the Premier 
kirnberlite province near Pretoria, Transvaal at X 340 magnification. Although 
nearly spherical, subdued crys tal edges and curved surfaces of uniform texture 
can just be distinguished. Th e lines drawn on to the photograph show some of 
the crystal surfaces which can be recognised by utilizing the relationship 
between surface features and garnet crystallography (ie. rounded hillocks 
develop on cubic surfaces, rhombic pits on dodecahedral surfaces and tri­
angular pits on octahedral surfaces). 
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Plate 109 

On the other side of the grain the raised, relatively coarsely hillocked, 
square feature, which escaped the second episode of etching. SEM x 680. 
Kl3 Premier satellite pipe, Transvaal. 
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Plate llO 

Complex garnet crysta·1 with smooth 
crystal faces (SEM x 69, kimb erlite 
f rom Van Zyl's Rust area N. Ca pe 
Province). 

Plate 112 

Rounded garnet displaying nodular 
protrusions resembling a garnet 
aggregate (SEM x 47, Sample Muza, 
USSR). 

Plate 111 

Sculptured surfaces consisting of 
rounded hillocks and rhombic shaped, 
etch pits (SEM x 375 Kirnberlite 
from Van Zyl's Rust area N. Cape 
Province). 

Plate 113 

Sculptured surfaces consisting of 
imbricate wedge markings and 
rounded etch hillocks on a pyrope 
grain from Muza, U. S .S.R. (SEM x 220). 
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Plate 114 

Extremely coarse etch hillocks on 
kimberlite garnet from Clarkton 
pipe, South Africa (SEM x 24) . 

Plate 115 

Sharp sided- warty mounds and cirque 
edged hillocks standing as resis­
tant islands on a flat etched sur­
face (SEM x 150) Clarkton pipe, 
South Africa) . 
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PHOTOMICROGRAPHS Of SCULPTURED ILMENITE FROM KIMBERLITE 

Plate 116 

Rounded picroilmenite grain, with 
rough etched surface (SEM x 36 , 
Monastery Mine, South Africa). 

Plate 118 

Rounded perovskite crystals super­
imposed on the sculptured surfaces 
on an ilmenite from De Beers Mine 
(SEM x 90, Grain B). 

Plate 117 

Polycrystalline ilmenite grain 
(SEM x 60 Grain 6, BR 15/13 120n1. 
Jwaneng Mine, Botswana). 

Plate 119 

Thick development of greyish powdery 
perovskite surrounding kernel of 
ilmenite (SEM x 75, Grain E, De 
Beers Mine) . 
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Plate 120 

Fine granular texture of powdery 
perovskite crusts enclosing i l menite 
from De Beers Mine (SEM x 2400, 
Grain E). 

Plate 122 

Rounded ilmenite from Redondao 
Kimberlite , Brazil, displaying 
mesh-like texture (SEM x 65, 
Grain 14). 

Plate 121 

Powdery perovskite coating developed 
over blocky ilmenite surface con­
sisting of triangular to octahedral 
shaped ilmenite protuberances (SEM 
x 240, S.W.A.). 

Plate 123 

Fibrous crystal aggregate of Mg 
silicate (probably serpentine), 
fo rming thin coating on ilmenite 
(SEM x 330, Grain 15, Redondao 
Kimberlite Brazil). 
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Plate 124 

Pyramidal-shaped ilmenite pro­
tuberances with superimposed Mg 
silicate coating (S EM x 390, Grain 
15 Redondao Kimberlite Brazil ) . 

Plate 126 

Ribbed pyramidal shaped ilmeni t e 
protuberances with Ti rich co a ting 
(leucoxene) developed on surface of 
ilmenite grain (SEM x 270. Gr ain 
3 . Redondao Kimberlite, Brazil) . 

Plate 125 

Flattish pyramidal shaped overgrowths 
(?) or protuberances on xenoc r ystic 
ilmenite (SEM x 160, Grain 3 , 
Redondao Kimberlite, Brazil) . 

Plate 127 

Rounded corroded crystals of perov­
ski t e superimposed on the sculptured 
surfaces of an ilmenite from De Beers 
Mine (SEM x 330 Grain B) . 
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Plate 128 

Rounded perovskite crystals moulded 
upon the sculptured surfaces of an 
ilmenite from Monastery Mine 
(SEM x 180). 

Plate 129 

Thick reaction mantles surrounding 
an ilmenite from Wesselton Mine. 
Note the many small octahedral­
shaped spinel crystals and rounded 
perovskite crystals forming the re­
action mantles (SE~ x 180). 
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Plate 130 

Polished section of contact between ilmenite and powdery perovskite coating 
on a grain from Montrose No.3 Kimberlite pipe, Transvaal. (Oil immersion 
magnification 155 x appro ximately height of field of view 0.3 mm). 



Univ
ers

ity
 of

 C
ap

e T
ow

n 

Plate 131 

Typical example of pimpled appearance 
of ilmenite from kimberiite (SEM x 
39 , Wesselton Mine, South Africa). 

Plate 133 

Blocky sculptured surface on ilmenite 
from Zarnitsa pipe U.S.S.R., con­
sisting of euhedral, subhedral and 
anhedral ilmenite protuberances with 
interstitial powdery perovskite 
(SEM x 200, Grain 27). 

Plate 132 

Rough etched surface on ilmenite from 
Jwnneng Mine , Botswana (SEM x 500 
Grain No. 10, BH/15/4, 40m). 

Plate 134 

Euhedral tabular ilmenite displaying 
coarse sculptured surfaces which 
are identical on all crystal faces 
(SEM x 30. Grain A. De Beers Mine). 
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Pla te 135 

Irregular embayed contact between ilmenite and perovskite crust, which leaves 
no doubt that the perovskite has developed at the expense of the ilmenite. 
(Oil immersion magnification 740 x approx. width of field of view 0.13mm). 
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Plate 136 

Exposed blocky sculptured sur f ace 
on ilmenite (SEM x 160, Grain 17, 
Premier Mine, South Africa) . 

Plate 138 

Thick coating of decomposed k i mberlit e 
(?) superimposed on rough blocky 
sculptured surface on ilmenit e grain 
(SEM x 130, Grain 5, Zambia). 

Plate 137 

Development of irregular sculptured 
surface on ilmenite by corrosive 
agencies (SEM x 470, Grain C 
De Beers Mine, South Africa). 

Plate 139 

Angular sculptured chrome diopside 
grain from Zagadochnaya pipe in 
U.S.S.R. (SEM x 65, Grain 35). 
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Plate 140 

Rounded extensively resorbed chrome 
diopside with small portion o f 
crystal faces still remain (SEM x SO , 
Grain No. 6, Redondao Kimberl i te, 
Brazil). 

Plate 142 

Sharp pointed hacksaw or cockscomb 
terminations formed on chrome diop­
side by dissolution processes during 
kimberlite emplacement (SEM x 150, 
Grain 9, Brazil) . 

Plate 141 

Prismatic tabular crystal of chrome 
diopside exhibiting fine textured 
sculptured surfaces (SEM x 60, 
Grain 38, Zagadochnaya pipe, U.S.S.R.) 

Plate 143 

Coarsely sculptured chrome diopside 
grain, exhibiting large hacksaw 
terminations, on pyramidal surfaces 
and finely pitted surfaces on prism 
faces (SEM x 65, Grain 10, Brazil). 
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Plate 144 

Rhombic to lens-shaped etch pits 
preferentially formed on prism 
surf aces parallel to c axis on chrome 
diopside (SEM x 750, Crain 17, 
Brazil). 

Plate 146 

Unusual stepped or terraced etched 
surface of ~urved trigonal platforms, 
having a hummocky appearance . (SEM x 
180, BH 15/11 70m. Jwaneng Kimberlite 
Pipe, Botswana). 

Plate 145 

Subrounded chrome diopside with oval 
shaped hummocks developed on approx. 
cubic surfaces (100) at ri ght angles 
to c axis. On the prism surfaces 
oriented lens like etch pits occur 
(SEM x 130, Grain 16 Benfontein Kim­
berlite Sill, Kimberley, South 
Africa) • 

Plate 147 

Artificially produced series of small 
etch hillocks superimposed on larger 
drop-like rounded to hexagonal humps 
developed on a cuboid-shaped garnet. 
(SEM x 500) . 
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Pl ate 148 

Rounded garnet covered entirel y by etched surfaces. Hillocks developed on 
cube faces (C). Small rhombic to rectangular etch pits form on dodecahedral 
faces (D), whilst those on oc t ahedral face (0) are triangular in shape. 
(SEM x 450) . 
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Plate 149 

Rapid a rtifici al etching of garnet 
produces a polished surface 
(SEM x 26). 

Plate 151 

Flat-topped etch hillocks, capped 
. by debris (SEM x 3125) Zambia . 

Plate 150 

Step-like etch pits sometimes form­
ed on dodeahedral faces, with re­
moval of material layer by layer. 
(SEM x 268). 

Plate 152 

Artificially produced rough undulat­
ing reaction surfaces resembling 
rough blocky sculptured surface s on 
ilmenite (SEM x 100, Grain 3, 
Wesselton Mine). 
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Plate 153 

Formation of rounded brown crystals 
of perovskite (?) and whitish- brown 
coating experimentally produced on 
ilmenite (SEM x 220, Grain 3, 
WesseJton Mine). 

Plate 155 

Stepped or layered etch features 
exhibiting strong crystallographic 
control formed on experimentally 
etched ilmenite (SEM x 180, Grain 
10, Wessel ton Mine). 

Plate 154 

Rough etched surface and deep 
crevasse like grooves developed on 
ilmenite treated in hydrofluoric 
acid ' (SEM x 30, Grain 7, Wesselton 
Mine). 

Plate 156 

Subrounded chemically etched chrome 
diopside grain, covered by etch 
features, reminiscent of those 
formed on kimberlite chrome diopside 
(SEM x 75, Grain 13, Wesselton Mine). 
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Plate 157 

Plateau- like or terraced plat f onns 
grading into sharp pointed hacksaw 
tenninations formed by artificial 
etching of chrome diopside in hydro­
chloric acid (SEM x 430, Grain 13, 
Wessel ton Mine). 

Plate 159 

Contact between outer radially 
structured kelyphite and randomly 
oriented kelyphite filling cracks 
within a pink garnet. (SEM x 937, 
Grain No.11, BH15/5 120m Jwaneng 
Mine, Botswana). 

Plate 158 

Finely pitted etch surfaces, 
consisting of masses of oriented 
lens-like pits parallel to c axis, 
fanned by artificial etching 
(SEM x 220, Grain 13, Wesselton 
Mine) • 

Plate 160 

Kimberlitic garnet exhibiting 
original surfaces with large con­
choidal fracture, also displaying 
etch hillocks and pits (SEM x 500). 




