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TABLES



TABRLE 1

CLASSIFICATION SCHEME OF SURFACE TEXTURES ON
PYROPE, PICROILMENITE AND CHROME DIOPS[DE FROM KIMBERLITE

SURFACE GEOLOGICAL SURFACE CHARACTERISTICS AND MINERAL TYPE
FEATURES SITUATION
PYROPE PICROILMENITE CHROME DIOPSIDE
LATERITIC SOILS Destruction of Formation of Formation of rectangular-
(FERRICRETE) sculptured surfaces. small oval-shaped shaped solution pits and
Formation of Honeycomb etch pits and cavernous hollows causing
textures and enlarged sub-parallel sinuous widespread surface
solution cavities. grooves, disintegration.
Partlal elimination of Stable, Complete elimination of
SECONDARY pyrope and change in chrome diopside.
colour from vivid red to :
SURFACE | pale pink,
FEATURES . .
Decomposition of Slight tarnishing Development of solution
: kelyphite. and fine stippling, cavities along cracks and
IN-SITU WEATHERING | Formation of oriented Stable, cleavage planes. Modification
. OF golution pits, of sculptured features forming
KIMBERLITE chattermark trails fluted surfaces. Progressive
PIPE and trichitic cavities, decomposition with change
Stable. in colour from emerald green
, to pale whitish green.
eaction mantles
fformed around )
. Hlmenite composed Production,K of cockscomb or
Sculpturing of pyrope of perovskite, spinel, | hacksaw terminations on
with hillocks formed ilmenite and ferro- pyramidal surfaces and
KIMBERLITE on cubic surfaces magnesian silicates, lens~1like etch pits on prism
EMPLACEMENT and etch pits formed Development of surfaces. Occasional
PRIMARY on octahedral and irough blocky development of hummocky
dodecahedral surfaces isculptured surfaces features on basal pinacoidal
SURFACE surfaces
FEATURES
Kelyphitisation of
pyrope and formation
of sub-kelyphitic
- surface




TABLE 11

rehole No.

Type

No. of

1574 ” Ng;igi ‘ grains Shape Surface textures Col?ur
1th of mineral 8 examined Ang Sub Well ROK SKS SS Diagenetic ga:net
—ample in SEM rounded rounded features
30 m G 1 1 1 1 1 1? mauve
G 2 2 2 red
.G 1 1 1 1 1 orange
G 1 1 1 pink
I 2 1 2 17
40 m G 34 4 30 3 1 7 12 1 mauve
G 5 5 5 red
G 5 1 5 4 1 orange
G 5 1 5 5 pink
I 100 2 99 1 21 1
50 m G 32 2 32 17 9 1 mauve
G 23 2 18 3 2 9 16 red
G 35 1 35 29 1 orange
G 14 2 14 2?7 12 1 pink
I 100 1 100 37
60 m ¢] 27 2 23 2 2 20 5 1 mauve
G 26 24 7 16 red
G 31 31 2 5 18 orange
G 25 1 25 12 3 2 pink
I 100 90 10 51
(o] 2 1 2 2 1?
70 m G 30 2 28 1 1 1 16 6 6 ! " mauve
G 24 . 22 2 4 22 1 ' red
G .35 35 2 30 - orange
G 22 1 22 T4 18 1 pink
I 100 1 98 2 59 |
cD 2 2 2 1 |
80 m G 30 1 22 3 5 8 14 7 3 ! mauve
- G 27 27 4 23 ! -~ red
G 29 1 26 2 1 1 3 20 ; orange
G 22 20 2 13 8 1 pink
1 100 1 92 7 1 76
CD 100 2 100 61 14
90 m G 34 29 2 3 14 34 3 1 mauve
o G 32 32 2 4 26 red
G 27 23 4 15 orange
G 12 12 2 10 © pink .
1 100 1 87 3 10 26 .
cD 100 1 100 19 17,
=00 m - G 25 1 17 2 6 11 10 4 mauve
G 24 21 3 2 4 18 red
G 25 1 22 3 5 6 14 orange
G 5 4 1 1 2 pink
1 100 65 22 13 35
cD 100 96 4 20 19
10 m G 34 3 24 3 7 11 17 6 mauve
G 28 1 28 5 20 red .
G 28 1 28 6 22 orange
G 1 1 13 1 3 10 pilnk
1 100 71 20 9 : 61
ch 100 3 100 23 15
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TABLE II(CONTD.)

By ek e, e

rehole No. Type No. of No. of X Shape Surface textures Colour
15/4 of rain grains } of
;pth of mineral & S_ examined Ang Sub Well ROK SKS SS Diagenetic garnet
ample in SEX rounded rounded features
120 m G 30 19, 4 7 13 13 4 mauve
G 30 . 22 3 5 2 5 20 red
G 29 1 23 4 2 7 7 22 orange
1 100 - 68 23 9 66
cD 100 80 20 37 6
- I
130 m ¢ 35 27 5 3 13 13 9 ' nauve
G 33 24 3 6 1 9 23 red -
G 23 18 3 2 8 6 9 orange
G 22 1 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
1 100 67 14 9 75
cp . 100 - 88 12 85 6
150 m G 42 30 4 8 11 24 6 mauve
G 27 26 1 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 1 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 1 black
cD 804 9 728 72 - 386 101 green

Abbreviations for TabfeII ag follows:

G
I

C¢D
M

(%)

garnet
ilmenite

chrome diopside
scanning electron nicroscope

SKS
SS

ROK = remnant of kelyphite

sub-kelyphitic surface
sculptured surface




TABLE I1II

P

rehole No.

—

Type No. of No. of Shape Surface textures Colour
15/5 of gr;iins grains . of
pth of mineral ‘examined Ang Sub - Well ROK SKS Ss Diagenetic garnet
ample in STM rounded rounded ' . features |-
0m G 4 2 1 4 2 mauve
G 2 2 1 1 orange
I 7 6 1 1
40m G 7 5 2 2 5 2 mauve
G 3 3 ’ 3 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
ch 1 1. 1?
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 1? 12
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
1 100 92 3 5 21 :
80 m G 62 56 2 4 9 18 35 3 mauve
G 22 1 32 1 11 20 1 red
G 23 1 23 11 6 1? orange
G 4 4 1 2 - pink
1 100 95 5 30 .
ch 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 37 4 8 orange
G 9 9 2 4 3 pink
1 100 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 1 2 7 11 16 - red
G 15 15 2 6 7 orange
G 4 3 1- 2 1 1 pink
I 100 92 3 5 35
cb 94 2 81 4 9 76 26
10m G 64 1 40 9 15 34 23 15 2 mauve
G 22 19 1 2 4 3 16 red
G 14 1 1 2 7 7 orange
G 7 2 1 4 3 2 2 pink
I 100 91 3 6 23 :
. cb 100 1 90 3 7 82 14




TABLE IIXCONTD.)

orehole No.

Type No. of No. of Shape Surface textures Colour
15/5 of cains grains of
epth of mineral 8 examined Ang Sub Well ROK SKS SS Diagenetic garnet
Sample in SEM rounded rounded features
120 m G 55 42 3 10 17 18 20 mauve
G 21 20 1 1 4 16 red
G 2 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 20 12 ) 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 9 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
1 100 96 1 3 33
cD 100 93 4 3 90 5
150 m G 58 1 52 2 4 28 19 11 1 mauve
G 35 1 30 2 3 1 7 27 1 red
G 33 31 2 8 7 18 orange
G 26 26 3 11 12 pink
I 100 91 2 7 1 34
CD 100, 197 3 87 5
TOTALS G 605 ] 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

Abbreviati'ons‘as for Table IT




TABLE 1V

rehole No.

No., of

Type No. of Shape Surface textures- Colour
15/11 of grz;ins : grains of
ipthlof mineral examined Ang Sub Well ROK SKS SS Diagenetic garuet
iample in S rounded rounded features
10 m g 12’ ;’ 2 2 mauve
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 5 5
30 m G 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 réd
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
G 8 7 1 1 7 : pink
I 100 95 5 44 ! )
%0 m e 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
1 1100 83 10 7 62 !
]
70 m G 49 32 5 12 8 | 26 15 2 ! nauve
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
)] 21 21 ' 21 6
80 m G 42 35 4 3 13| 15 14 2 nauve
G 34 _ 28 6 6 28 1 red
G 126 26 2 24 arange
G 14 14 14 R pink
I 100 81 10 9 44 :
cD 67 61 6 37 13
30 m G 35 21 14 14 14 7 mauve
G 30 26 4 7 23 red
G 30 30 1 29 orange
) G 16 14 2 2 12 2 plnk
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
I 17 17 5 10 2 pink
I 100 96 4 27
cD 31 31 21 11




TABLE IV (Cont)

e -

‘orell;o/llel No. nge No. of ::;iz: Shape Surface textures Colcf)ur )
lepth of mineral grains examined Ang Sub Well ROK SKS ss Diagenetic ga:net
Sample in SEM rounded rounded features
110 w 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
1 100 77 13 10 56
)] 73 69 4 51 10
120 m 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
1 100 89 7 4 52
o)) 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 100 97 3 28
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 S 16 orange !
G 8. 8 5 3 , pink '
1 100 B84 10 6 62 ; :
o)) 78 70 6 2 25 9 !
150 m G 50 - 29 10 11 20 18 12 _ mauve
G 39 39 3 36 ! red
G- 31 31 8 3 20 f orange
G 15 15 6 9 ! pink
1 100 80 14 6 65 ;
o)) 100 92 8 81 | 3
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

atlons as for Table II



TABLE V

-Borehole No. Type No. of No. of Shape Surface textures Colour |
15/13 of grains
IDepth of mineral gralns examined An, 3 o ]
g Sub Well ROK SKS SS Diagenetic garnet |
Sample in SEM rounded rounded features I
10 m . G 5 4 1 1 4 nauve |,
G 2 2 . 1 red I
I 30 1 22 8 9
20m - G 6 5 1 4 1 mauve
G 1 1 1 " red .
G 1 1 1 orange
I 21 1 14 4 3 4 :
0m 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
D 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
CcD 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 1 red
G 30 26 4 9 1 20 1 drange |
G 13 13 4 9 pink
I 100 60 28 12 38
Cb 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 24
100 m G 25 . 17 6 2 10 11 4 mauve
G 25 1 23 1 1 2 1 22 red
G 38 28 6 4 2 3 33 orange
c 12 11 1 1 3 8 pink
I 100 84 12 4 32 .
CcD 100 88 8 4 84




TABLE V {Cont)

Borehole No. Type No. of No. of Shape Surface textures Colour
15/13 of rz;ins grains of
Depth of mineral & examined Ang Sub © Well ROK SKS SS Diagenetic garnet
Sample in SPM rounded rounded features
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 28 3 3 28 orange
G 11 1 10 1 1 6 4 pink
1 100 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
G 13 13 5 8 pink
1 100 92 7 1 32
cb 100 92 8 80 23 !
!
140 m G 44 35 5 4 13 13 8 mauve |
G 29 24 4 1 7 4 18 red
G 28" 23 3 2 7 1 20 orange;
G 10 10 1 4 5 pink '
1 100 80 12 8 55 . :
.CD 100 90 10 74 19, A
150 m G 31 24 4 3 10 11 10 mauve
G 26 20 4 2 9 17 ! red
G 44 39 5 10 34 ! orange
¢ 10 10 4 6 ! pink
I 100 81 14 5 38 \
D 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
) O 1272 3 1045 164 63 485 black
D 912 804 81 . 27 689 233 green

aviations as for Table II




TABLE VI

: Bor?holc No, Type No. of No. of Shape Surface textures Colour
i5/15 of rains grains of
Depth of mineral & examined Ang Sub Well ROK SKS S Diagenetic garnet
Sample in SEM rounded rounded features '
20m G 1 1 1
1 4 1 3 ] mauve
30m G 59 52 4 3 11 41 7 mauve
G 15 13 2 15 red
G 2 2 2 pink
1 21 18 2 1 6
Ch 1 ‘ 1 1
40m G 24 20 3 1 3 21 -4 mauve
G 29 26 3 : 22 red .
G 32 30 2 27 orange
G 10 8 2 10 1 1 pink
1 50 38 8 4 29
50m G 74 59 11 4 22 Y] 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 orangef'
G 16 13 3 1 15 1 pink |
I 100 89 9 2 27
i
70u 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 i 87 11 2 ) 60 - ;
80m’ G 43 37 3 3 12 6 21 4 mauve
G 25 7 19 6 25 1 red
G 28 21 5 2 28 1 orange
G 9 , 9 9 ,‘ pink
I 100 80 - 13 7 48 X
cD 5 5 5 3
90m G 37 ' 28 5 4 11 4 22 3 mauve
G 29 N 24 5 7 1 21 red
G 40 32 8 1 33 orange
G 12 12 . 11 ) S pink
1 100 88 8 4 37
cD 11 11 7 2
100m G 33 25 6 2 11 5 17 mauve
G 33 . 28 3 2 7 ) 25 1 red
G 37 29 6 2 2 4 31 . orange
G 7 7 ) : 1 6 L pink
I 100 89 6 5 © 51 -
cD 16 12 4 8 6
110m G 44 1 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
1 100 : 38 9 3 44
cD 9 7 2 6 4




TABLE VI (Contd.)

Borehole No. Type No. of No. of Shape Surface textures Colour
15/15 of .i grains : of
Depth of mineral grains 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
1 100 91 9 24
130m G 43 39 4 20 7 16 mauve
G 28 26 2 4 23 red
G 13 30 3 4 4 25 orange,
G 9 9 8 1 pink
1 100 83 10 7 63
CD 91 73 14 4 63 35
Il teom G 32 2 5 3 7 15 10 mauve
‘ G 33 22 7 4 1 32 red
G 29 25 4 2 27 orange
G 7 7 7 pink
1 100 . 87 10 3 27
cD 4 4 4 1
150m G - 29 21 6 2 10 8 11 mauve
G 27 19 5 3 2 25 red
G 48 45 3 1 47 orange
G 2 2 : 2 pink
1 100 83 9 8 38 .
cD 1 1 1
TOTALS G 569 2 455 78 36 109 123 298 40 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 | pink ]
I 1175 1010 114 51 497 : black
CD 138 114 20 4 95 56 green

=Abbreviations as for Table II




TABLE VTI

Borehole No, Type N £ No. of Shape Surface textures Colour
15/25 of o.io grains of
Depth of mineral grains examined Ang - Sub Well ROK SKS SS Diagenetic 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
1 100 91 8 1 12
40m G 17 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 mayve
G 12 12 11 g - red
G 15 15 . 15 i 3 orange
G 12 10 2 1 11 1 pink
1 100 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 nrange’
1 100 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 [ ‘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 mauve
G 29 25 -3 1 1 20 red
G 30 26 4 ] 2 24 6 orange
G 10 10 - 10 pink
1 -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
100m 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
110m 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 1 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
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 TableIL



© TABLE VIII

garnets.from

Relationship between surface features and colour of

the Jwaneng kimberlite pipe.

Colour of No. of % of garnet 7 of kelyphite- % of garnets %Z of garnets]
garnet grains in encrusted with with
examined total garnets sub-kelyphitic | sculptured
population surfaces surfaces
Mauve 3001 39 21 A 37
Red 1887 25 4 14 80
Orange 1943 25 7 11 79
Pink 858 11 3 22 68
)
TOTAL 7689 100 9) (66)

(23)

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



Proportion of sculptured

TABLE 1IX

ilmenite and chrome diopside from Jwaneng

Type of No. of grains No. of grains Z 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.




" '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 - 4y 5

Data compiled from Tables II to VII.




TABLE XI

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

SATLE NO. MESH TYPE OF NO. OF | NO. of SHAPE SLICHTLY SURFACE FEATURES S
syze MINERAL GRAINS CRAINS ANC, SL3 WELL ABRADED] ROK [ SKS| 8§ i iCeinbiicy GRAfHS
WEST CUT : EXAMINED ROUNDED | ROUNIED YYATLRES
IN SEM
o 006 T 1 +100 - Te8 * s 7 ) S A - .
ISURFACE +23 14 +100 - 89 3 ‘8 1 - f - 2 - -
IRED +28 [+ 19 3 18 . 1 - - 1 {3 7 3 37
[aROWN +358 1 +100 - 83 i 2 - - -1 %N - -
rSOIL +35 A 24 - 23 1 - - - - 1?7 11 46
[TOTAL € 43 3 41 2 1 13 A /20 "% .
TOTAL 1 00 260 /:; 7 (S /98 e
lup 007 +16 1 ~100 3 93 3 4 - - ]~ s 2 2
IToP  OF +28 [+ 9 - 9 - - - - j2? 4 4 &4
IFERRICRETE +28 1 +100 - 93 s 2 3 - -1 - -
+35 ¢ 13 1 13 - - - -1 - 9 7 sé
+35 1 +100 - 96 4 - - - 1 -] 26 - -
[TOTAL C 22 1 22 27 413 11 [t
OTAL 1 00 3 82 12 3 f20 s
2 s
AP 008 +16 ¢ 2 2 1 1 - -1 - 1 2 100
*16 1 +100 1 95 s - 3 -~ 1= s - -
[&ME OF FERRICRETE] +28 G 13 - 13 - - - - - [ 7 54
+28 1 +100 - 93 5 2 2 - | -1 s - -
+35 ¢ 19 1 19 - - - -t - 6 | 12 63
*35 1 +100 - 92 3 s - -1 =~-] 2 - -
NOTAL G 34 3 33 1 13/ |2t Sy
oTeL 1 00 1 280 13 4 137 / e
7
AEP 009 +16 ¢ 1 - 1 - - - - - -
+16 1 +100 - 91 6 3 - - -1 58 - -
[FERY *28 ¢ 9 1 "9 - - - - |- 2 2 72
R EATHERED +28 1 +100 - 9% . 2 4 - - -1 s0 - -
X DBERLITE +35 ¢ 14 1 14 - - - 1 - 2 ¢ 25
+35 I +100 1 95 3 2 - - -1 s - -
s -
TOTAL G 26 2 2 1 yan 5
TOTAL 1 300 280 1 (] 163 /
AP 010 +16 ¢ 8 2 2 s 2 - s |7} - - -
+{§ T +100 - 97 3 - - - - 68 - -
+16 c 2 1 2 - - - -] - 1 |17 50
LTATHERED +28 G 15 2 15 - - - 4 - - 9 60
DBERLITE +28 t +100 - . 9% 6 - - - |- s - -
- +28 c 19 2 16 3 - - - |~1 12 9 4
+35 ¢ L) - 5 - - - 2 11| - - -
*35 1 +100 - 95 s - - - -] 60 - -
+33 ¢ 3 - s - - - -] - 5 - -
TOTAL G 28 4 2 5 2 10 |8 9 20
ITOTAL 1 300 286 14 183 -
[TOTAL CD 26 3 23 3 18 10 32




TABLE XI (contd.)

SHAPE SURFACE TEXTURES -

SAMPLE NQ. MESH TYPE OF 8O, OF NO. OF SLIGHTLY 2 OF UTCHED
. Si3E MINERAL GRAINS GRAINS ANG, sU8 wWELL ASRADED RUN  §8 | DIACLEETIC GRAINS

EAST CUT EXAMINED . ROUNDED ROUNDED FEATURES a
- IN SEM i
i
I
AP 001 +16 c 8 3 8 - - - -1 & 3 33 ]
SURFACE +18 1 +100 3 100 - - - -] % 2 N ;
RED .28 1 «100 1 100 - - - “ls | 1 : !
BROWN ©+35 [ 5 - 4 1 - - - [ 4 80 i
solL +35 1 ~100 2 96 2 2 2 -] 7 - - !
TCTAL G { n /;4// 12 1 ///(// 8 /{ 1. 59
OTAL 1 00 496 vl 3 259 1 2 !
- pd e C
]
AHP 002 .16 1 +100 2 100 - - - 81 2 2 j
TOP 07 FERRICRETE | +28 G 8 2 7 1 - - . 4 4 50 !
+28 1 +100 2 98 2 - - -1 6% Sl 1 !
35 ¢ 5 1 s - - - 12] 3 4 30 |
1
T0TAL G 13 3 12 1 1 4 7 y 65 i
OTAL 1 . 200 198 2 / 45 3 /. ;
“ 7 / !
1
AP 003 .16 ¢ 4 2 2 2 1 - - 1 1 25 j
BASE OF FERRICRETE| +16 1 +100 3 100 - - - -1 s 3 3 |
+28 ¢ 5 2 s - - - - 3 5 100 !
+28 1 +10¢ 1 100 - - - 52 1 - i
+35 c 1 - 1 - - - 1 1 1c0 i
+35 1 +100 2 18 73 10 - -1 12 70 - - i
i

TOTAL € 10 4 8/ 1 2 1 5 / 15 7
TOTAL I _ 300 5 - LA 72 0 146 4 2
/ L/

100 - - - - es

AP 004 | ets 1 +100 1 - -
VERY ... - +28 G 11 1 11 - - - - 1 7 6%
WEATHERED +28 I +100 1 100 - - - - 71 - -
KDBERLITE +35 G 4 1 13 - - - - 1 3 75
TOTAL C , 13 : 15/ 2 10 9
TOTAL 1 200 2 200 159
AP 005 .16 1 +100 - 100 - - - - as - -
. *16 [ 1 - 1 - - - - 1 - -
WEATHERED +28 ¢ 3 1 3 - - - - - 2 48
KIMSERLITE +28 D 1 1 1 - - - - - 1 -
*35 1 +100 1 100 - = - - 76 1 i
TOTAL G 4 1 4 ' 1 2 (13
TOTAL I, © 200 ’ 1 200 64 t t
TOTAL CD : 1 1 1 ' 1
[ - kimberlftic garnet
4 - flmenite possibly of kimberlitfc origin
¢ - chrone diopaide
K~ rennant of kelyphits
Sk3 - sub-kelyphitic spurface

SS - sculptured surface
SEM - scanning electron microscope



TABLE XII

Surface characteristics of mineral grains from the
Dullstroom kimberlite fissure.

Shépe and degree

Location of Sample | No. of | No. of . of abrasion . Surface textures
Samples "I No. garnets| grains . [ Diagenetic 7
grains examined Ang Sub~ SS etching etched
in SEM rounded garnets

Top of black 301 3 1 2 L1 3 3 100
sandy soil 302 7 2 7 - 5 3. 43

303 4 2 2 2 3 3 75
Total/

Average 7 3 14 S 11 3 11 9 647
Top of red 304 1 1 1 - 1 1 100
sandy soil 305 6 2 4 2 4 1 - 17

306 5 2 5° - 4 1 20
Total/

Average 7 3 12 5 10 2 9 3 257
Top of 307 4 2 4 - 3 4 100
ferricrete 308 4 1 4 - 4 4 100

309 3 1 3 - 2 3 160
Total/ ) . " :

Average 7 3 11 4 11 - 9 ‘11 1007
Centre of 310 S 14 4 14 - 10 8 57
ferricrete 311 14 3 14 - 9 11 79

312 4 2 4 - 4 4 100
Total/

Average 7 3 32 9° 32 - 23 23 727
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
kimberlite
Weathered 317 521 s s21 | - | s00 |= s4 10
kimberlite

SEM =~ scanning electron microscope

ss -

sculptured surfaces




TABLE XIII

AMOUNT OF ILMENITE RECOVERED FROM MONTROSE SAMPLES

EAST CUT MASS OF ILMENITE WEST CUT " MASS OF ILMENITE
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 004 67.0 AHP 009 2.9

AHP 005 310.0 AHP 010 6.3

TOTALS 468.8 26.2




TABLE XIV

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

KIMBERLITE LOCALITY COUNTRY NO. OF GARNETS
EXAMINED
1) Koffyfontein (old plant site) R.S.A. 11
2) Kimberlitic garnet from Dwyka tillite R.S.A. 6
3) Newlands Mine R.S.A, 21
4) Sloan 2 Colorado U.S.A. 11
5) De Beers R.S.A. 6
6) Premier Mine - R.S.A. 2
7) Massif V : ZAIRE 1
8) Disele _ . ZAIRE 1
9) Finsch Mine R.S.A. 2
10) Bersebé Reserve Lichtenfels,Gibeon S.W.A. 1
11) Stampriet River,Keetmanshoop S.W.A. 1
12) Grundorn & Gaus Sud, South of Gibeon S.W.A. 1
13) Russia (locality unknown) U.S.S.R. 1
14) Lighobong pipe LESOTHO 2
15) Kamfersdam pipe A R.S.A. 2
16) Bells Bank fissure R.S.A. 1
17) Lusu ktmberlite ZAMBIA 4
18) Rietkuil pipe R.S.A. 1
19) Colossus pipe RHODESIA 1
20) Bultfontein R.S.A. 1
21) DuToits pan Mine R.S.A. 1
22) Noozies District, Kenhardt R.S.A. 1
23) 321/K1 ANGOLA 1
24) Monastry Mine R.S.A. 1
25) Wesselton Mine R.S.A. 3
26) Orapa pipe : BOTSWANA 3
27) Clarkton pipe R.S.A. 14
28) Jwaneng Mine BOTSWANA 733
29) VanZyls Rust area. N. Cape Prov. ~ R.S.A. 1
30) Zarnitisa pipe U.S.S.R. 23




TABLE XV

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

Grain No.| Position SiO2 TiO2 A1203 Cr,041 FeO [MnO MgO |Ca0 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 10.16 | 22.80] 2,02 | 9.44]0.47118.7714.92[ 99.69
Edge 41,10 [0.03 | 21.011] 3.85 | 8.22{0.49(19.09(5.76] 99.55

Mean o
values 41.15 10.09 21.6 3.40 8.5410.49118.88]|5.64 99.78

‘ Edge 42,20 1 0.04 21.47 { 3.62 | 8.2710.49{19.38/5.76] 101.24
2 Centre 42.37 10.05 | 21.43 | 3.68 | 8.14|0.48]18.62{5.77] 100.54
Edge 42.45 10.03 | 21.11 | 3.57 | 8.03{0.47118.96}5.65] 100.27

Mean . _
values 42.34 10.04 21.33 | 3.62 8.1410.48)18.98}5.72; 100.65

Edge 41.84 {0.11 22.43 11.94 | 9.28]0.48119.10|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 10.13 | 22.41 {1.96 | 9.27{0.48119.18{4.91f 101.17

Me an
values 41.89 10.12 22.49 [1.96 9.2910.48(19.09}4.90] 100.22

* Total Fe expressed as FeO.



TABLE XVI

PROPORTION OF SCULPTURED GARNET GRAINS FROM KIMBERLITE

Type and Colour " No. of % of No. of % of Kimberlite
of garnet grains garnet in | grains with | garnets and
examined total sculptured with Location
sample surfaces sculptured
surface
Mauve garnet 3001 39 1110 37
red garnet 1887 25 1509 . 80 .

M
orange garnet 1943 25 1535 . 79 ngzissan:?e
pink garnet 858 11 583 68
SUB TOTAL 7689 100 4737
Mauve gafnet 5 36 1 20
red garnet - - - -

Orange garmnet 7 50 3 42 Letseng La Tereg
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 Kimberlite
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
GARNETh pANGE 2063 24 1644 80 5 Kimberlites
[PTNK 1327 15 1004 76
TOTAL GARNET 9136 100 5675 62




" TABLE XVII

PROPORTION OF SCULPTURED ILMENITES FROM KIMBERLITE

No. of grains No. of grains % of ilmenites Kimberlite
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
' : kimberlite
Botswana
2386 70 ! 3 Black kimberlite
2107 33 2 Green kimberlite
1567 35 2 Grey kimberlite
290 ’ 9 3 Brown kimberlite

Premier Mine
South Africa

16167 4504 28 7




TABLE XVIII

PROPORTION OF SCULPTURED CHROME DIOPSIDE GRAINS FROM KIMBERLITE

No. of grains No. of grains % of chrome diopside Kimberlite
examined with sculptured | with sculptured and
.surfaces surfaces Location
27 18 67 Montrose No.3
kimberlite
South Africa
71 71 100 Redondao
kimberlite
Brazil
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-
lite
Premier Mine
South Africa
64 7

5142
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Figure N LOG FOR SHAFT No.l (Based on logging by P.J.Barlett -
Mine Geologist, 1977)

} SECTION LOG

3 d5 Fine grained structureless, aeolian sand varying in colour

from orange to pale yellow with varying amounts of nodular
L : 4,5calcrete and minor amounts of nodular ferruginous, semi-—
consolidated sandstone.

R e,
3 _ 415Massive, varigated silcrete with variable amounts of cal- 3
. crete and a few random pebbles. 8
- 122
¢ T N Eg
) <G
- 25 =
T T T 77" Boulders, pebbles and cobbles of quartzite, felsite and g
L] - . .
|~ °, . . JygQuartz porphyry 1n calcrete matrix H
R %)
[9p]
- 735Massive fine grained calcrete with a few random pebbles. .
(=
g O D OJ . . . ©
- o o wpCalcrete grades into red carbonated kimberlite. Boulders &
o 4 of calcrete intermingled with kimberlite. N
- dus .

s0Red carbodnated structureless kimberlite with very few
recognisable xenoliths. :

T
-}

o :
3 Yo 155Irregular masses of green kimberlite in red kimberlite
\\ Y % matrix.
[~ “ . s b 60 . 3 . 3 . 3 . .
T2 s Green tuffisitic kimberlite - xenoliths of fine grained
- o country rocks in highly chloritsed/serpentinised matrix.

S 465

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

95in soft highly chloritised matrix and layers of few
"xenoliths in much harder, less altered matrix.

€3
Minor fractures, with variable amounts of oxidation.

CRATER ZONE

Colour changes to brown with occasional patches of blue
gokimberlite

Bedding poorly developed or absent; dominant colour still

i - ] obrovn.
— ] Minor fractures, with associated oxidation still abundant.

10 . e e .
irregular interface between brown and blue tuffisitic

- - kimberlite.
 ~C_ T~ -1'93Bedding noticeable but not accompanied by different matrix.
———— Brought out only by difference in clast size. Fractures
C e e e T still surrounded by variable amounts of brown oxidized

kimberlite.

20 . . . .
Below 116.3m: dark blue tuffisitic kimberlite with small
red and green country rock xenoliths.

S ' I RF1) .
‘ Absence of bedding

- 4130

i B -4 135Dark blue tuffisitic kimberlite. All xenoliths highly
serpentinised and dark blue in colour. Generally less
5 ' . dwg xenoliths than above. '

DIATREME ZONE

\a
A

1wsUniform dark blue tuffisitic kimberlite with about
257 of kimberlite made up of xenoliths.

- 4 150
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Figure 8 - Diagram showing position and dimensions of

samples in soil profile overlying the Montrose

No. 3. Kimberlite pipe.
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<. Figuré 9. Diagram showing position of samples in soil profile overlying
the Dullstroom Kimberlite Fissure.




Figure 10

Graph showing intensity of diagenetic etching on kimberlitic

mineral grains in soil profile overlying the Montrose to. 3

kimberlite pipe
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FIGURE 12, Schematic diagram showing structure of kelyphite

shell surrounding a pyrope grainm.
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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.



_Figure 14

Stereographic projection, showing the shape and
position of etch pits (after Mendelssohn 1971)




Figure 15

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.

7'] 72 T3

!
Figure 16

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

T2 73 T4




Figurel7: Schematic representation of etch pit formation

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 »~ = Ra
1Rd
Case I. ' Case 1II.

Rd > Ra > Rs Rd = Ra >Rs




Figure 18 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
Sn—y
— —_—— T s e T -
Ra\i 2
7N\
t/ t2 le t3 t4

Figure 19 Stability of hillock on a fast 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

Rd > Ra > Rs

Rs

Ny ¢2 t3 19" t4




FIGURE 20 Possible relationship between older and younger generations

of kelyphite formation (as suggested by Klein and Padéra, 1972).
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_FIGURE 21.Pressure/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 lherzolite == garnet lherzolite
reaction boundary after (MacGregor 1974; Fujii, 1975
and Ernst, 1977). The line (1) for the reaction Opx + sp

.= gt +ol in the system MgO-Al, 0, - Si0, was demonstrated by Wood
(1977), and the continental (shield) géothermal gradient
is from Clark and Ringwood (1964).
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Plate 45

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








































Plate 88

Well rounded mauve garnet, ext »>it-
ing initial development of sci >~
tured features, surrounding r¢ ic
of lumpy sub-kelyphitic surface
(SEM x 37, Grain No. 20, BH 15/4,
60m Jwaneng Mine, Botswana).














































































