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Figure 1. The equilibrium between diamond and graphite (Berman, 1979),
examples of calculated geothermal gradients (Harte, 1978) and =~ .
dry and water-saturated eclogite solidii (Ito and Kennedy,
1974 and Gupta and Yagi, 1977, respectively).

According to the data shown, diamond is stable at depths greater
than 154 km beneath shield regions and 160 km beneath oceanic regions.
It is possible for diamond to crystallize from late-stage, water-rich
eclogitic liquid at these depths. Diamond crystallization from such
liguid is possible at shallower depths only if the liquid is able to
cool below ambient temperatures. Diamond cannot crystallize from dry:
eclogite magma at depths shallower than 205 km.






Figure 3. Common forms of diamond crystal.

a)

b)

N e BU0g by
S e e e o

Octahedron. _ _

to e) Various combinations of octahedron and tetrahexahedroid,
ranging from an octahedron with rounded corners to a predominantly
tetrahexahedroid form. ‘
Tetrahexahedroid.

Flat tetrahexahedroid.

Elongate tetrahexahedroid.

Contact-twinned octahedron (macle).

Contact-twinned tetraliexahedroid (macle). : _
Layered octahedron (layering can produce striated, pseudo-tris-

" octahedral and pseudo-dodecahedral forms). Layering may be asso-

1)

~ciated with crystal growth in which case each layer is a triangular

plate (see Article 6.2.2.). These are sometimes arranged imbricately,
as at the lower right surface.
Indented cube with subordinate tetrahexahedroid form.
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(Planar view)

ISOMETRIC VIEW

AN FLANAR VIEW // FRONTAL VIEW

O 4-fold axial corner of
tetrahexahedroid

A S-fold axial cormer of
~ . tetrahexahedroid
90°
30°

NORMAL, PART In triangle (:) tan 30°= x
FRONTAL VIEW a/2
(enlarged) i.e. x = 0,2887 4

In triangle (:), cos 30°= y/x

¢

ioeo y = 0,2500 d
The octahedral edge length, L = d + 2y
= 1’5‘d

Figure 5. The relationship between the diamond tntrahexahedr01d and
. its enclosing octahedron.

- Isometric, planar and frontal views are shown. Geometrical relation-
ships are explained in an enlarged, normal view of one octahedral face.
A tetrahexahedroid six-fold axial cormer (P) and a projection of it (p")
are shown in some of the views,

The normal, part frontal view shows that the edge length (L) of
the enclosing octahedron is simply related to the distance (d) between
diagonally-opposed, six-fold axial cormers of the tetrahexahedroid.

The volume of an octahedron is given by 0,4714 1I8. With 4 in mm
and the density of diamond as 3,515 g/ml:

the mass of the octahedron enclosing a diamond tetrahexahedr01d

: = 0,4714 (1,5d4)3. 0,003515.. 5 carats

= 0,008285 (1,5d)3 carats



b ®
6C-] & @ ' (.
@ —:‘T—_ .
Swa 501 °
a8 S
= ©w
o0 = 40 —
=N
=Rk \
Eiﬁi% '30_
%%&E4
0 O
< O 20 -
2
10 A
T T T T T | S T

1 2 3 4 5 6 71 8
TETRAHEXAHEDROID MASS, carats

Figure 6. Tetrahexahedroid mass as a percentage of the mass of fhe
enclosing octahedron, plotted against tetrahexahedroid mass.

Measured tetrahexahedroid masses were converted to percentages of
the calculated masses of enclosing octahedra (see Figure 5). These
results are plotted against the measured tetrahexahedroid masses.

The plot demonstrates that the conversion of an octahedron to a
typical tetrahexahedroid involves a minimum mass loss of approximately
45 per cent. All of the tetrahexahedroida which were measured exhibit
some degree of distortion. The average value of d (Fig. 5) was used in each
calculaticn. The scatter in the data points is probably largely a
consequence of inaccuracies in the measurements but also reflects
variations in the degree of curvature between crystals.
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The thermodynamic regions of spontaneous nucleation and
growth .of the forms of synthetic diamond produced in the
nickel-carbon system of the solvent-catalyst process
(simplified after Giardini and Tydings, 1962 and Bezrukov,
Butuzov and Gorokhov, 1970). '
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Figure 9. The dimensions compared to determine the prédominant form.

A. Octahedron-tetrahexahedroid combination. 1 > e = octahedron;
e > 1 = tetrahexahedroid. .
B. Cube-tetrahexahedroid combination. a > m = cube; m > a = tetrahexa-
hedroid. ,
Average dimensions are used. In practice it is seldom necessary to
make accurate measurements. ‘
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Figure 89. Graph for determining the 95 per cent confidence limits

each

for a percentage, according to the number of items involved
in the determination (after Dixon and Massey, 1969).

The confidence limits are read off from the intersection with
of the two curves appropriate to the number of items 1nvolved

in the sample percentage determination.
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Figure 90. Southern African kimberlitic localities (€) inciuded
in the present study.
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Diamond
grade,

Kimberlite Type cpmt

m Central Core

[ Peripheral

Breccia
' 595 m

Central Core
Peripheral

Hor. Scale

[
+ 20 m

-

720 m

785 m

Figu__r_- e 91. Generalized geological se‘ction of the De Beers Mine.
’ (After the Geological Department, De Beers Consolidated
Mines Limited). : _ _
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N

D Magmatic Kimberlite

Kimberlite Breccia

Figure 95. The generalized geology of Pipe BK 9.

Note that the section is not drawn to scale. (After the
Geological Devartment, De Beers Consolidated Mines).
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DIAMONDS WITH GROWTH SURFACE VESTIGES

1, 2,
6 = Dokolwayo; 7 =
Beers Central Core Kimberlite at 595 m; 12 = Finsch;

3:

Letseng-le-terai K6, Remainder and Satellite Kimberlites; 4 =

DK 1; 5= IK
Premier Grey, Black and Brown Kimberlltes, 11 = De
135 = Loxtondal; 14 = Orapa; 15 =

BK 9; 8, 9, 10 =

80+
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Figure 96. Plot of the percentages of minus 11 plus 9 diamonds (excluding fragments) which

exhibit vestiges of octahedral or cubic ciystal surfaces, against the approximate,
. recoverable diamond grades of host kimberlites.
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1, 2, 3 = Letseng-le-terai K6, Remainder and Satellite Kimberlites;
4 =DK1l; 5=DK 2; 6 = Dokolwayo; T = BK 9; 8, 9, 10 = Premier Grey,

8 Black and Brown Kimberlites; 11 = De Beers Central Core Kimberlite
: at 595 m; 12 = Finsch; 13 = Loxtondal; 14 = Orapa; 15 = Helam.
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Figure 97. Plot of the percentages of minus 11 plus 9 diamonds (excluding fragments) classified
as either octahedra or cubes, against the approximate, recoverable diamond grades
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Figure 98. Locality map and palaeo-drainage for the Western Transvaal.

The arrows denote generalized palaeocurrent directions in
diamond-bearing gravels (after Stratten, 1979). Other features of

the palaeo-drainage during the Tertiary Period (after Mayer, 1973)
are also shown. ’
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Figure 99 Locality map for Namaqualand and nelghbou_rlng areas.

- (# sanple locallulps)

(Note: Buffelsbank is located on the southern bank of the Buffels River,
Figures 99 to 103). :
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Figure 100. Plots of some of the colour characteristics of the diamond
samples from Namaqualand and neighbouring areas. (Bracketed
data refer to samples of less than 100 diamonds). :

A. The percentage of colourless diamonds.

B. The ratio of yellow to brown (including light brown) diamonds.
C. The percentage of diamonds displaying green surface staining.
D. The percentage of diamonds displaying brown surface staining.
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Figure 101. Plots of the percentages of the diamonds in samples from
Namagualand and neighbouring areas, which display par-
ticular, morphological features. (Bracketed data refer to
samples of less than 100 diamonds). '

7

A. With octahedral crystal faces.
B. With cubic crystal surfaces.
C. With breakage surfaces.
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00 km+ (9)

Figure 102. Plots of the percentages of the diamonds in samples from

A.
B.

Ce

D.
E.

Namaqualand and neighbouring areas, which display par- -
ticular, pristine surface textures. (Bracketed data refer
to samples of less than 100 diamonds).

With tetrahexahedroid surfaces, displaying terraces.
Displaying chemically-polished surfaces.

With tetrahexahedroid surfaces, dlsplaylng lamlnatlon llnes
Displaying frosting.

Displaying scratch-like markings.

Displaying positively-oriented surface textures.
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Figure 103. Flots of the percentages of the diamonds in samples from
Namagualand and neighbouring areas, which display par-~
ticular abrasional features. (Bracketed data refer to
samples of less than 100 diamonds).

A. Unabraded.

B. With more than only sharp corners abraded.
C. With at least "A" edges abraded.

D. Displaying large percussion markings.

E. Displaying small percussion figures.
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Figure 104. Locality map for New South Wales, Australia.

(@ Sample localities).
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TABLE 1

DIAMOND SIEVE APERTURE DIAMETERS, THE APPROXIMATE CRITICAL SIZRE
OF DIAMOND PASSING THROUGH EACH SIEVE AND THE APPROXIVATE

AVERAGE SIZE OF THE DIAMONDS IN EACH SIEVE CIASS

SIEVE APERTURE DIAMETER APPROXIMATE CRITICAL APPROXIMATE AVERAGE

nm - SIZE, carats/stone SIZE, car?ts/stone-
23 10,31 9,2 o
‘ ' 2,0
21 7,93 3,9 _
: : ' o 297
19 6,35 1,9
‘ ’ 1,7
17 5,74 1,5
: 1,3
15 ° 5,41 1,2
’ " 0,9
13 4,52 —= 0,7 :
s ’ 0.6
12 4,09 0,5
’ . ’ 0,4
11 3545 0,32
. ' . 0923 |
9 2,85 - 0,17 :
4 : o 0,14
7 2,46 — 0,12 T
: 0,10
6 2,16 0,08
: 0,07
1,83 — 0,05 R
\ - 0,04
1,47 0,03
o 0,02
> 1,32 0,02
1 1,09 0,01

- Notes: Critical size is that size which will just pass through the
appropriate screen. Critical size and average size depend on
diamond shapes. Average figures are given. These vary slightly

from one diamond sample to another.
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TABLE 2

’

-

DETAILS OF THE KIMBERLITIC DIAMOND SAMPLES STUDIED

—

SAMPLE LOCALITY KIMEERLITE ‘NO. OF DIAMOND

(FORM OF ORE-BODY) VARIETY DIAMONDS  SIEVE
STUDIED CLASS

De Beers Mine (pipe) 595 m level Central cqre 246 -23+11
: 150" -11+9

635 -9+5

Peripheral 18 -23+11

36 -11+9
173 945

Breccia ;9 -23%+11

44 -11+9

108 -9+5

720 m level Central Core 162 -23411

134 -11+9

o 509  -945

Peripheral - 20 -23411

22 -11+9

78 -9+7

Breccia 2 -13+11

11 -1149

29 -9+7

785 m level Cenfral Core 21 -13+11

' ' 2 -11+49

41 -9+7

Peripheral 2 -13+11
-11+49

75 -947

Finsch Mine (Pipe) undifferentiated 300  -1149

(Continued overleaf)
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TABLE 2 (Continued) ..

NO. OF

SAMPLE LOCALITY KIMBERLITE DIAMOND
(FORM OF ORE-BOLY) VARIETY DIAMONDS SIEVE
STUDIED CLASS
Premier Mine (Pipe) 538 m level Brown 500 -1149
' Grey 500 -11+49
Black 500 ,~11+9
Letseng-le-terai X6 85  -21413
100 -11+9
- 50 -6+5
Remainder 148 -21+13
50 -11+9
50 -6+5
Satellite 112 -21+13
100 -11+49
50 -6+5
Orapa Mine (Pipe) trenches - epiclastic 200 -11+9 .
cut at =~ 35 m  epiclastic 200 -1149
Letlhakane IX 1 uwndifferentiated 300 -1149
(two Pipes) IX 2 uwndifferentiated 300 -11+9
. X ' |
Pipe BK 9 (Pipe) NW Sector magmatic 200 -11+9
SE Sector magmatic 300 -11+9
' Breccia 80 -11+9
Dokolwayo (Pipe) trenches undifferentiated . 200 -11+9
' 100 -7+5
Mir Mine (Pipe) undifferentiated 50 -12+411
25 -11+49
25 -6+45

(Continued overleaf)
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TABIE 2 (Continued)

SAMPLE LOCALITY KIMBERLITE NO. OF DIAMOND
VARIETY DIAMONDS SIEVE
STUDIED CLASS
Prairie Creek (Pipe) Breccia 32 -13+5
Loxtondal Mine undifferentiated 25 -19+17
(Constricted pipe) 100 -1149
50 -6+5
Helem Mine (Dyke) Main fissure . 372 -21+11
: 246  -1149
Anglo W Tvl. Mine Main fissure 100

(Dyke)

~-15+11
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TABLE 3

DETAILS OF THE SAMPLES STUDIED FROM PLACER DEPOSITS

LOCAL1ITY TYPE OF DEPOSIT NO. OF DIAMOND
‘ DIAMOKDS , SIEVE
STUDIED CLASS
Lichtenburg Tertiary alluvial gravel 64 -21+17
' -~ 300 -1149 °
50 - =T+5
Boskuil Tertiary alluvial gravel 33 -19+17
135 -11+9
Hlane Triassic fluviatile grit 100 -T+45
C.D.M., C Beach Tertiary littoral gravel 300 —llt%;
.50 +
F Beach Tertiary littoral gravel 300 -11+9
| | 50 +21
State Diggings Tertiary littoral gravel 300 -11+9
Dreyers Pan Tertiary littoral gravel 300 -11+49
Annexe Kleinzee Tertiary littoral gravel 300 -1149
[23
g) Uplifted terr. Tertiary littoral gravel 200 -11+9
+ Rec.-emerged terr. Tertiary littoral gravel 200 -11+9
§ .
De Punt " Recent (?) littoral gravel 27 -1149
Daberas . Tertiary (?) alluvial gravel 64 ~13+7
Buffelsbank - Tertiary (?) alluvial gravel 300 -1149

~ (Continued overleaf)
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TABLE 3 (Continued)

LOCALITY ‘ TYPE OF DEPOSIT NO. OF DIAMOND
DIAMONDS SIEVE
STUDIED  CLASS

Langhoogte Tertiary (?) alluvial gravel 24‘5 -11+9
Quaggaskop Tertiary (?) alluvial gravel 36 '-13+7_
Wits Banket Precambrian congloﬁerate 10 -13+7
Wellington | Recent (?) alluvium 89 -15+49
| Airl& Mountain Tertiary alluvial gravél 9 -13+9

Urals Recent alluvium (?) 70 -15+11
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TABLE 4

CHEMICAL CCMPOSITION OF THE STARTING MATERIALS USED FOR
DIJAMOND ETCHING EXPERIMENTS AT 30 KILOBARS PRESSURE

1.KIFBERLITE 2 VOIATIIE-FREE  3.KIMBERLITE AUTO-
AUTOLITH KIMBERLITE LITH + ILMENITE
- AUTOLITH + Cr,0,
510, 34,14 38,76 35,93
740, £ 2,40 2,75, 6,15
41,0, 4,10 4,65 3,05
Cr, 04 — — 4,44
FeO 8,30 9,41 10,22
MnO 0,17 0,20 0,15
MgO 25,71 29,20 20,35
Ca0 9,04 10,27 10,31
Na,0 0,48 0,55 0,81
K,0 2,02 2,36 x 1,09 .
P05 1,70 1,93 0,91
co, 4,07 —_ 2,16
1,0 7,86 R— 4,25
TOTAL 99,99 100,00 99,83




- 114 -

TABIE 5

TETAILS OF THE EXPERIMENTS AT 30 KILOBARS AND
OF TEE DIAMOND FEATURES PRODUCED

EXPERIMENTAL DETATLS OBSERVATIONS ON DIAMONDS
*
’:0 ' Surface textures
i
a = 4o =
O % — [ — O &0
i _8 o o] 2 ~ Q
12 —~~ rgé‘ L~ o ] O ~-. 8 g é
s & . o &0 K= e , o O
9] o ) £ o [ e 0 £ 2
oN g ) T (3] '*:’ o * g o
) - ot +$ + g
° B & 2 3 PE B o o
B <] & S i 2 3 3 § & = & 7
P 3 . h Vel [0)] + ,Q
o g 2 5 © g o o o é} q4. € o O
= o + + ~ & pa. s o = d + 4(;
& Y 5 8 g H B & o § o 8§
§ q&) .g © ON & o) o) 3 > Q P> [9]
& = a ©n = < A A B+ woan
A/6 1273 20 2 47,7 - -8,1 W s X X
()] . .
B A/ 1392 20 2 22,4 - -6,5 S s X X
= : -
,E* A/8 1405 20 2 16,6 - 6,4 S S X X X
S A/10 1300 20 2 21,6 - -7,7 S S X X
A/12 1394 120 1 15,6 - -9,8 8 W X X
A/13 1297 30 1 - - -10,8 W W ¢ X X
A/14 1194 66 1 - - -12,0 N N
g A/15 1395 282 1 - -  -9,7 W Vs X X X
§ A/16 1352 282 1 - - -10,2 N W X X X
,%’ AI/17 1327 160 3 20,4 - 10,4 W S X X X
= AT/18 1451 88 3 26,3 - -9,2 S S X X X
AI/19 1402 201 3 26,1 - 9,7 S S X X X
AW/20 1149 320 3 - sat. -12,6 ¥ W X X = X X

- ¥ Por starting composition see Table 1.

¥¥ N = none, W = weak, S = strong, VS = very strong.



TABLE 6

THE RELATIVE AGES AND LIKELY CONDITIONS OF FORMATION OF
'~ 'SOME. DIAMOND CHARACTERISTICS

E COLOUR CRYSTAL FORM SURFACE TEXTURE LIKELY PROCESS T °C

2 " OCTAHEDRAL CUBIC  TETRAHEXAHEDROID UNRESTRICTED

E T

Yellow, green, Octahedron, Pointed plates, Potential for zig- Potential for Crystal growth >1 200

" blue, some cube ‘gome smooth - zag texture, macle lines and

§ colburless, surfaces terraces some.network

5 grey patterns

-§ Colourless

E % from yellow

2 4 »

E’g Light brown Some distortion Potential for Plastic defor- >950

§ §1 and brown lamination lines mation
Tetrahexahedroid, Shield-shaped Crescentic Terraces, elongate Macle lines, Resorption and  >950
dodecahedron, laminae, trigons, steps, hillocks, pyramidal lamiration lines, high-tempera- .

'§ Some crystal serrate laminae tetragons hillocks, zigzag pitted hemispheri- ture etching

'é breakage ' V texture, low-relief  cal cavities, by oxidation

Gl o surfaces, shagreen chemical polish,

8 ﬁ texture, ribbing knob-like asperi-

% § : (on dodecahedral ties, .some net-

2 a surfaces) work patterns,

é some ruts, (some (stféin about

incl. cavities) inclusions)

~ (Continued overleaf)

- G611 -



Oldest post-

TABIE 6 (Continued)

Young-

Hexégona.l pits Shallow depressions, Circular micro- High-temperature Down to
i-ncluding'- examples - corrosion sculpture, pits, (some etching by 950
g conta'ining trigons patterns of micro- network patterns) oxidation
;‘:; ‘ - pits, microdisk
§ patterns, coarse
8 frosting
Potential for Friction <950
scratch-like
markings
g g Some crystal Positively-orien- Positively- Transverse hillocks, Scratch-like BEtching by . 950~
;";g breakage ted trigonal pits oriented  imbricate wedge- markings, fine oxidation 450 '
g § tetragonal markings frosting =
S 3 pits ?
Some crystal _ o ' Strain about <950
@ breakage - ,' o : inclusions

U S TP

o e cmeon ok
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TABLE 7

PARTICUIARS OF DIAMOND- AND/OR GRAPHITE-BEARING
ECLOGITE XENOLITHS STUDIED

ECLOGITE SPECIMEN  KIMBERLITE LOCALITY MASS APPROX. MODAL
TYPE NUMBER EXAMINED,g * COMPOSITION **
¢cpx ga. other

AK 1/9 Orapa | - (T7,4) 20 80

AK 1/10  Orapa | (14,7) 30 70
AK 1/111 Orapa ‘ ”'_‘(’4,5)' 60 46
DB 1 Doornkloof (15,2) 50 50
DB 2 Doornkloof - (13,3) | 30 70

g DB 3 Doorukloof | (3,1) 30 70

g DB 4 Bobbe jaan : (9,1) 60 40
DB 5 Jagersfontein (1,5) 65 35
DB 6 Excelsior | (24,2) 75 20 ky 5
DB 7 - Excelsior A (10,8) 50 45 ky 5
DB 8 Doornkloof (0,7) —~ 100
PJL 18 Roberts Victor | 260,7 75 25

,Q.’ AK 1/110 Orapa 1,6 -- 100

g .

-;3 '~ HRV 247 Roberts Victor 943,0 30 70

g XRV 22 Roberts Victor 248,1 70 30

_ r'ftolj: . JJG 531 Jagersfontein 13,1 85 15

g AK 1/25  Orapa 12,0 40 60
AK 1/12  Orapa | 11,6 60 30 ky 10

@ AK 1/13  Orapa | | | 8,5 30 170

% AK.l_/24 Orapa ~ 8,4 50 5C cor tr

f'; - AK 1/26  Orapa , - (2,1) 65 35 '
AK 1/27  Orapa 49 50 50 ky tr

(Continued overleaf)



AK 1/28
AK 1/29
f;’  AK 1/30
!
g AK 1/31
(]

AK 1/34

Orapa

'OI'apa

Orapa

Orapa

Oxrapa

- 118 -

(1,8)
8,8
(855)
24,4

(21,2)

80
20
15
35

20

80

65
35

cor 5

* Pigures enclosed in brackets refer to specimens examined only

superficially.

~ ** Diamond and graphite not included. Accessory rutile and secondary

(?) phlogopite commonly also present. cpx¥=*clinopyroxene,

ga = garnet, ky = kyanite, cor = corundum.
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TABLE 8

DETAILS OF THE DIAMOND AND GRAPHITE CRYSTALS IN ECLOGITE XENOLITHS

XENOLITH NO. OF

NO. OF

- *AK 1/30

" DIAMOND LARGEST GRAPHITE
DIAMOND CRYSTAL DIAMOND  GRAPHITE  CRYSTAL
CRYSTALS FORMS - CRYSTAL, . CRYSTALS  HABITS
‘carats
*¥AK 1/9 14 od, oe, eo 0,06
“*pK 1/10 2 od 0,2
*AK 1/111 1 0 0,32
*IB 1 i fragment -
*DB 2 1 od 1,8
*DB 3 1 e 0,15
*DB 4 1 od >1
*DB 5 5 fragment 0,01
*DB 6 1 0 >1
~*DB T - 1 o 4
*DB 8 2 o) -
PJL 18 10 od, od 0,01
AKX 1/110 644 o, od <0,01
HRV 247 47 0, od, ce, oda 0,2 200 © w,m
XRV 22 119 o, od, oe, e, a  <0,01 ¥ 200 ur
JJG 531 0,0d 1 t 80 m, ur,
AK 1/25 o <0,01 16~ u, ur
AK 1/12 ‘ 3 u
AK 1/13 3 e
- AK 1/24 25 e, ur
*AK 1/26 3 u
AK 1/27 | 5 u
*AK 1/28 28 ur
~AK 1/29 11°  ur
11 u

(Continued overleaf)
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. TABTE 8 (Continued)

XENOLITH NO. OF - DIAMOND LARGEST . NO. OF GRAPHITE
DIAMOND ‘ CRYSTAL . DIAMOND GRAPHITE CRYSTAL
CRYSTALS ‘FORMS _CRYSTAL, CRYSTALS HABITS
carats
AK 1/31 , 2 damaged

*AK 1/34 2w

* Superficial examination only.

Crystal forms and habiis are listed in descending order of abundance.
Diamond crystal forms: o = octahedron, 3 = cube, d = dodecahedron,

e = tetrahexahedroid.
Graphite crystal habits: u = euhedral, r

]

rounded, m = embayed.
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TABIE 9.

THE DIAMOND "GRADE" OF SOME ECLOGITE XENOLITHS

SPECTMEN R GRADE, cpmt*
AK 1/9 | ~ > 18 000
X 1/110 37 000
PJL 18 - 17
HRV 247 . - 3 500
XRV 22 : _ 650
JJG 531 | > 15 000

* Carats per metric tonne
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TABLE 10

ECLOGITE XENOLITH HRV 247 : DETAILS OF THE PORTIONS TREATED

AND OF THE FREE CARBON PHASES RECOVERED

PORTION RECOVERY -

| &

[p] -

{4} = [ ¢p]

= = S

Ed -

7] 3 g, o

= & =

(=] ~

5 g - & g

= @ ey B & 8

g U; © © 02 [¢p]

0 0 S S « .«

= =] = = g . =
A 416 | 47 192 0,6599 0,0623
F2 405 . - 27 0,0008 0,3968

G 122 - 1 tr 0,1786
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_TABIE 11
ECLOGITE YENOLITH HRV 247 : THE PERCENTAGES OF THE MAIN -

CRYSTAL FORMS AND OF DIAMONDS DISPLAYING PARTICULAR

SURFACES, FOR THE VARIOUS SIZES RECOVERED

MAIN FORM WITH SURFACES .
. LISTED BELOW

. A

b &

8

Z

0 Q

2 8 = » o

5 g Z S 2
- 8 3 g

8 £ ° g B oo 3 & 5
s S 5.8 B3E £ & g -
(&} n o =
1388 JEf 2 52 g 2 ¢

s agoaﬁé" e 8. B &8 g
0 n & =2 2 8_ E ©c A o m =
>3 mm o 61 O 33 0 O | 0 100 100 100 67 3
2-3 mm 50 22 6 6 6 0 1 94 94 -T2 33 18
1-2 mm 28 0 3 19 6 6 38 85 85 55 72 32

<1 mm 4 0 0 0 0 1 96 77 3 99 186
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TABLE 12

EXAMPLES OF APPROXIMATE, 95 PER CENT CONFIDENCE LIMITS FOR

PERCENTAGE DATA INVOLVING PARTICULAR NUMBERS OF DIAMONDS

SAMPLE | NUMBER OF DIAMONDS INVOLVED IN THE .SAMPLE DETERMINATION
DETERMINATION
% | 10 © 30 50 100 200 . 300 500
1 C-34 - 0-14 0-9 . 0-6 ° 0-4 0-2 0-2
5 0-40 1-20 v 2-15 2-12 3-10 3-8 3;7
10 0-46 2-27 4-22 5-18 6-16 T-14 .7-13
. 20 2-57 7-39  10-34  12-29 14-27  16-25 16-24
40 1175 22-60  26-55 °30-50  33-47  34-46  35-45
60 25-88  40-T7  45-T4 50-70 52-67 54-66 55-65
80 43-99  61-92  66-90 T0-87 T73-86 T5-84 7684
90 54-100 73-98  78-97 82-95. 84-94 85-93  86-93
95 | 6o-100 80-100 85-99 89-98  90-97  92-97  92-97
. CONFIDENCE mes, %
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TABLE 13

" THE PERCENTAGE DISTRIBUTIONS OF DIAMOND COLOURS

| I¥ KIMBERLITIC SAMPLES

BODY COLOUR SURFACE
STAIN
N
5
o & :
[4p]
_ o=} -
LOCALITY ; > A % ' 2
5 3 B E H 2 g
= 5 8% 8 & s
S 8 3 8 &8 § & 0
Finsch | 21 7 37 24 1 0 0
Premier, 538 m, Brown | 67 3 17 11 3 0 0
Grey 29 2 6 54 0 0
Black 40 1 9 50 tr 0
Letseng-le-terai, X6 41 7 16 34 2 0 0 -23+13%
48 4 6 42 O 0 0
20 6 20 44 O 0 0 -6+5
Remainder - 46 15 7 28 4 0 0 -23+13
32 12 14 42 O 0 0 |
34 8 18 40 0 0 0 -6+5
Satellite 63 7 1 15 14 0 0 -21+413
73 1 14 8 0 0
84 2 2 10 0 0 -6+5
Orapa, Trenches 38 13 22. 18 9
Y25 m - 36 16 17 23 8 1
Letlhakane, DK/1 66 tr 13 18
DK/2 ‘ 75 2 12 8 0
(Continued overleaf)
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TABIE 13 (continued)

BODY COLOUR SURFACE
STATN ‘
N
3+
. ‘ s
_ ) L = S g
LOCALITY 5 & g = = B |
9 3 8 8 E E 2 E
8 B - .M O G A %
o ]
BK/9, Magmatic, NW - 46 5 24 25 +tr 0
S 62 3 11 23 1 0 0
Breccia ' 60 8 11 19 3
Dokolwayo . 73 4 10 12 1 3
57 3 14 24 1 0 -T+5
Murfreesboro 6 32 38 21 3 0 O -13+5
Loxotondal - 80 8 12 0 0 16 0 219417
‘ 89 4 7 0 0 32 0
9" 2 4 2 0 34 0 -6+5
Helam 60 4 3 19 14 9 0 -21+11
65 4 7 17 17 12 0
Anglo Western Transvaal 5 7 T 16 14 nd nd -15+11

(Note: Murfreesboro = Prairie Creek locality).
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TABIE 14

PERCENTAGE DISTRIBUTIONS OF MAIN CRYSTAL FORMS AND OF DIAMONDS

EXHIBITING PARTICULAR SURFACES, IN XKIMBERLITIC SAMPLES

MAIN FORMS WITH SURFACES
' -LISTED BELOW
OCTAHEDRA TETRAHEX .
v (7] é?- _
=3 - = B
LOCALITY %"3 2 é’ 2« 5 2 T
528,880 08,85 =
c 3 B 8 2 8 B 8 § = g 2
55288 3¢E BB EE >
Central Core 10 tr O 0 52 5 1 32 27 4 70 63 -23411
9 1 0 0 5 2 1 32 27 1 68 56
6 tr tr O 31 tr tr 62 16 2 40 72 ~945
Peripheral O O O 0 8 0 6 11 22 0 89 39 -23411
a 1. 0 0 0 5 0 0 33 25. 0 67 53
" 12 3 1 0 40 8 0 36 27 1 66 72 -9+5
o Breccia 16 5 0 0 5 5 016 47 0 84 37 23411
4 | 9 5 2 037 9 7 32 52 2 68 55
o 10 0 1 0 27 2 0 60 20 2 42 83 -945
2 Central Core 12 3 .0 0.5 3 0 23 41 1 77 56 23411
2 10 3 1 0 41 4 0 41 24 1 66 69
5 4 tr 0 23 1 tr 67 11 1 32 84 -9+5
5 periphersl 10 0 O 0 75 5 0 10 35 0 90 60 -23411,
& 5 0 0 03 0 0 5 18 0 41 82 |
8 0 0O 0 3 1 0 60 14 1 40 176 -945
Breccia 4 0 0 17T 9 0 61 13 0 39 87  -1347
g8  Central Core 19 0 0 0 44 4 0. 3% 37 7 78 70 -13+7
® Peripheral 8 O 4 O 38 0 0 54 23 0 46 63 “1347
Finsch 10 2 tr 1 67 10 7 8 97 49

31

(Continuéd overleaf)
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TABLE 14 (continuea)

MAIN FORMS ' WITH SURFACES
LISTED BELOW

OCTAHEDRA TETRAHEX . ¥
wn wm é
 LOCALITY 2 @ s 2 2 H o -
9 2 & .9 2 S &8 & % 3 g
s;aéwgaééag% =
ncifsczeieEfg o
H “ Brown 5 1 tr tr 70 12 ‘ 3 21\ 4 91 T1
‘9o Grey 121 tr 1 63 § S5 838 8 91 59
é’@ Black 10 3 1 tr 61 12 6 8 3 7 91 54
K6 & 2 0 0 5 13 1 23 27 5 8059 -21+13
- 7 0 0O O 7% 10 0 10 27 2 92 63
§ 2 4 0 0 8 8 .0 6 2 4 94 50 - -645
® Remainder 2 1 0 0 66 14 0 17 16 4 87 64 -21+13
'_é, 200072120141248664.'_
e 2 2 0 0 74. 6 0 16 12 0 88 68 -6+5
3 Satellite 1 0 0 1 75 5 .2 16 7 85 170 ~21413
0 1 0 08 8 0 11 5 89 76
0O 0 0 08 2 016 8 2 8 T4 -6+5
Orapa, Trenches 8 2 45 7 34 2 44 17 98 42
35w 8 3 2 3 38 7 40 1 44 15100 45
' Letlhakane, DK/1 8 2 2 2 60 6 11 10 32 13 90 46

“DK/2 3 1 0 4 74 3 8 6 19 17 96 37

BK/9, Magmatic, NW 2 tr 1 0 64 9 20 3 12 5 97 32
SE 4 1 tr O 73 4 17 1 13 6 98 34
Breccia 10 1 1 58 8 16 3 28 14 97 25

N

(Continued overleaf)



- 129 -

TABIE 14 (continued)

MATN FORMS WITH SURFACES
LISTED BELOW
OCTAHEDRA TETRAHEX . *
.
@ a = o
< <t = +
LOCALITY z) 0 E w0 % 'CT-”
z g B 4 o3 @ 32 .
= = 58 B S
58 8 28 58 o 2 g .
g 9 8 A S 8 g 5 B 5§ B N
0 E O w ;i < S & B & 0
Dokolwayo ' § 1 0 1 73 5> 15 vl 31 10 97 33
0 ¢ 0 74 14 4 31 10 96 49 -T+5
Mir 79 14 0 0 0 0 0 98 12 26 59 ~12411
88 &8 0 0O 4 °0 0 0100 40 52
60 16 8 G 4 8 4 €100 46 68 645
Murfreesboro 0O 0 O 0 9 3 3 0 6 3100 50 -13+5
Loxtondal 44 0 32 4 0 12 72 4 T2 64 ~16+17
39 9 0 1 31 7 0 13 73 11 83 45
24 6 0 50 6 0 14 56 .2 82 _46 645
Helam 10 0 0 22 52 O 3 13 21 51 86 49 —21+11
11 0 0 22 51 tr tr 15 23 60 84 44
Anglo Western Tvi. 14 0 O 24 57 O O 5 29 69 95 9 ~15+11

* Includes the dodecahedral form.noted in the De Beers Mine samples (rare),

Premier Mine samples (very rare in the Brown Kimbterlite, approximately

per cent of the tetrahexahedroid data in the Grey and Black Kimberlites),

at Orapa (approximately 5 per cent of the tetrahexahedroid data) and in
the Letlhakane samples (5 to 10 per cent of the tetrahexahedroid data).

tr = trace
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TABIE 15
THE APPROXIMATE PERCENTAGES OF CRYSTALS OF PARTICULAR SHAPES, IN

SOME OF THE KIMEERLITIC SAMPLES. (The indivuduai crystal

components are considered in the case of aggragates).

’z\ !
Eﬂ 3
2
d M B Q
g5 & b
H ~ E
2 o ‘ S
LOCALITY A B g & é o
D [4p] — o +
< N
T w38 B8E2 o
5 ol 2 B H o O A =
EE . 2 EBd Bof
EEZ 3 & ¢ =N
M -H[ E = E = M n
Finsch 10 64 7 1 14 3 01 0
Premier, 538 m, Brown nd nd nd nd nd 8 0 0 0
' Grey nd nd nd nd nd 8 tr |
Black nd nd nd nd nd 8 ' te O
Ietseng-le-terai, K6 2 25 8 0 42 23 0 0 0 =-21+415
' 49 1 1 35 10 0 0 0
10 44 0 0 40 6 0 0O -6+5
Remainder 10 29 7 1 36 17 0 0 0 -21+15
5 41 4 0 3% 14 0O 0 0
16 48 2 2 16 16 0 0 0 -6+5
Satellite 2 19 4 3 56 16 0 0 0 -21+415
' 6 25 4 6 48 11 0 0 0
6 26 4 6 42 16 0 00 -6+5

(Continued overleaf)
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TABIE 15 (Continued)

=
=
3 &
[ 2
g5 5 =
H ~r &
[4p] .
. = [==] - o
d B 2 5
\ B 5
LOCALITY g 9 S8 f o
B ) [dp] H Q! +
[«4 =] [a =1 —
A A s EBER T
S 4 g 3 = HEE o
. = o o
EE .22 8 EmE g
- E 35 EF 2589 3§
Orapa, Trenches 5 5% 2 1 34 0 2 0
I35m 5 63 28 1
Dokolwayo 9 68 4 17 1 01 0
7 61 7 19 0 0 -T45
Prairie Creek 0 28 6 9 5 0 0 0 0
loxtondal 4 48 4 0 24 12 8 0 -19+17.
‘ 1 43 1 0 40 13 2 0 .
48 0 30 14 0 6 0 -6+5
Helam o " nd nd nd nd nd nd 0 6 0 -21411
' nd nd nd nd nd nd 0 40
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TABLE 16
THE PERCENTAGE DISTRIBUTIONS OF DIAMONDS DISPLAYING UNRESTRICTED

SURFACE TEXTURES, IN KIMBERLITIC SAMPIES. (Fragments are

excluded from the determinations). - .

0
=
£
2
02 =
s © 2
3 o E g
0 @ '
. : g 2 §§ = & % = o
LOCALITY S H Fo = & H o 7 *
A S & s 42 5 A = —
Ao<g - é o (5[4) S 1
E j P = E o 1 =
H % ﬁ E foa) o
a5 5 & 8 & =
oa) = 2 2 E o] S5 2
= Eg & E; = S Eg % O i
& B 5 8 & B8 & o 0
De Beers, 595 m, Central Core -0 O O 23 nd O 10 4 0 -23+11
‘ 1 00 21 nd 0 9 4 1 '
tr 0 0 29 nd O 7 3 O - =9+5
Peripheral 0 0 0 19 nd O 0O O 0 ~-23+411
4 0 0 43 nd O O O O
_ 2 00 41 nd 0O 5 1 0 -9+5
Breccia 0O 0 0 2 nd © 6 0 O -23+411
0 0 0 33T nd 0 0O 4 0 _
3 0 0 32 nd 0 3 0 0 ~-9+5
720 m, Central Core 30 024 nd 0 10 0 O -23+411
' 1 0 0 23 nd 0 3 3 O
2 0 0 14 nd 0 11 3 0 -9+45
Peripheral. 3 0 0 10 nd 0 3 A”3 0 -1347
Breccia 0O 00 30nd 0 O O O -13+7
785 m, Central Core 10 0 0 22 nd O 22 0 O -13+7
Peripheral 0 00 25 nd 0 0 O 0 . -13+7

(Continued overleaf)
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TABLE 16 (Continued)

(Continued overleaf)

n
B
]
£
n <q
%) © 2
é o 3 g
£ 31
g g4 % ; & [&] g
LOCALITY S M 585 EA
[e= I _E <1} n = = —~
6O O & o H o H § —~
(a9} = o ] =t !
Aoz BB B oA
g i é et e ® o )
‘p-.'! 8 &5 . g a E‘P) £ | &] =1
m ] 3 E al &
cEEE S 5 3E8 8
g _% 2 B & 8 A B %
Finsch 0 00 2 nd 0 0 0 1
Premier, 595 m, Brown tr 0 0 24 nd 0 2 12 14
Grey 0 0 21 nd O 10 1
Black 0 17 nd O 1 tr 1
' Letseng-le-terai, K6 00 05 nd 0 0 3 0 -2343
0 00 49 nd 0 0 3 O
0 00 5 nd 0 0 7 O -6+45
Remainder 0 0 0 33Z.4d 0 0O 8 0 -21413
0003 mnd 0 0 2 0
0 0 0 32 nd 0 0 2 0 -645
Satellite 0002 nd 0 0 5 0 -21+13
0 00 3 nd 0 0 1 O
0 00 3 nd 0 0 O O -6+5
Orapa, Trenches 4 17 4 | 1 1 3
Y 350 2 0 0 23 15 0
Letlhakane, DK/1 11 0 0 19 5 0 0 0
DK/2 7 0015 8 O 8 0 O
BK/9, Megnatic, NW "0 0 0 29 nd O 1 tr. 1
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'TABLE 16 (Continued)

-
=
—
B+
B
v g
2 5
2 o 3 2
H
g [4p] ﬁ m
B = 5 8 2 § o
LOCALITY 8§ 8 5 2 B B o A
o o2 B =g Z I - @ —
AN O = (@] = n2 ~
“§ g B gga
5 2 N IO
=S % ) A g EE %] =
] i O o E =
/m E w2 i | ﬁ <q E
S 5 & 8§ 2 8 B N
E E [a <1 E [a ¥ [ ] B 7] wn
BK/S, Magmatic, SE 0 0 0 23 nd 0 3 0
Breccia 0 22 nd 0 1 0 O
Dokolwayo 0 0 0 36 0 2 0 |
0 0 0 26 0 -0 ~T+5
Mir 0 0 0ndnd 0 O O O -12+5
Murfreesboro 0 0 0 3 16 13 0 6 0 -13+5
Loxtondal 0 0 24 3 0 0 0 O -19+17
| 0025, 1 0 0 0
0 0 0 18 O 0 2 © -6+5
Helam , tr O O 28 1 0 0 tr 0 -21+11
' ‘0 0 0 2 0 O O tr O
Anglo Western Transvaal 0 0 0 9 3 0 0 0 O -115+11

nd = not determined
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TABLE 17
. /
THE PERCENTAGES OF DIAMONDS WITH TETRAHEXAHEDROID SURFACES WHICE DISPLAY
PARTICULAR TETRAHEXAHEDROID SURFACE TEXTURES, IN KIMBERLITIC SAMPIES.
" (In most samples, more than 80 per cent of the diamonds are

considered in the determinations*)

% 5 & i
2 5 3
H O [do]
z S & e 8 B
. Q = H oA .
LOCALITY o B2 5 S 3EHEE IS
| g SBEgn-EiiEadal o
S E (54 Q«EB & BE SRR —
e E =<8 8 B 29 2 -
H o= B o o= o8 = H.° 8= .8 )
A = H 4oz A = &
" I [ép] l:-l 1 n O L2 Mm o1 ==
3 R I ) o H o EaE B E R S
5 & O G U3 ™ n 5Aam w SE =
B EEEEEEREE RNt
\ SHEsE830ER8B888 8
E S HR B8 N8 =3 BEA D (= .0
C.Core 25nd 0 6 1 029 023ndl10 00 OC. . .
E : .
«~ Periph. 38nd 0 8 1 03 024ndl10 00 0O -13+7
@ O .
.g ‘X Breccia 3% nd 0 2 0 0 4 0 6nd 00 00 00O -13+7
o C.Core lnd 0 9 0015 088 nd 00 00 00 )
4 8
¥ o Periph. Tnd 011 0 014 0 Tnd 40 00 OO -13+7
A :
o ° Breccia 15nd 0 0 8 0 8 062nd 00 00 00O ~1347
A _ ,
g  (C.Core 20nd 012 0 03 05 mnd 44,00 00 ~13+7
[T . .
Q  Periph 33nd 0 0 0 03 0 O0nd 00 00 OO -13+7
Finsch 32 5 051 145 5 0 010 00 00

Premier, 538 m, Br. 10 5 0 9 3 141 0 1 600 00+tr O
' Grey 81411 nd 2 tr 43 0171831 00
Bl. 911 17 nd 353 0101242 00 10

NN

(Continued overleaf) |



- 136 -

TABLE 17 (continued)

E4
0 =
[4p]
: B :
B 3
H = _ :
. G v w Eﬁgmmm%g‘lém
. 3 8 8 2o B8 24 88 28
LOCALITY § < = 9 B s A TS
[¢2] é qmm&ﬂo *lggﬂ
5 E a H Qb4 59 83 on
O H E%Q»—IEBQOMGH +
QO B 2 M 80(4 HOgm —
a H EH <t [0 B a PRE AR = TR =5 I B —4
r—'lSEqFé’NQ—q<{ = O <« = % ]
emon s g s P S A2 58 2E S -
g %“—"wor:awm%mémgo@ =,
R R LR
ﬁqgr—«woﬁgﬁoegmgg E
g © H O m H 2 H O mBH < = m —
H O @B &2 BN O =2 O s MO HHA [4p}
X6 11 0 070 4 050 0 2 952 00 00  -23413
g 7 0 072 1 143 0 1 200 00 00
g 9 0 051 2 263 0 0 000 00 20 -645
z Remainder 11 0 062 3 240 0 3 060 00 00 -23+413
Q; 9 0 05 2 05 0 0 500 00 00 g
§ 2 0 0 410 05 0 2 500 00 00 -645
o Satellite 4 0 066 2.029 0 2 111 00 00  -21+13
' 0 0 073 3 522 01 100 00 0O-
5 0 05/ 3 519 0 0 022 00 €O -6+5
Orapa, Trenches 3 Ond 1 5 .0 0
¥ 35 g 4 Ond 1 6 8 100
Letlhakane, DK/1 10 4 Ond 9 4 910 0tr20 00 00
DK/2 11 1 O0nd11 1 7 8 8 830 00 00
BK/9, Magmatic, W 3 3 1 2 0 51688 000 00 tr O
| SE 1 4 Otr 3tr 51679 0 00tr O
Breccia 9 0O 1trll 6§ 0 000 00 00O
Dokolwayo 3%nd 0 9 8 31813 0 010100 00
23nd 010 4 0110 00 -7+5

347 7 0 00

(Continued overleaf)
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" TABIE 17 (continued)

B~
S g %
wn
5 e ,
. 5 5
= 0o -
= < B =] E
988 =HEZzraf 38
LOCALITY §<;2 g%rﬁi—ifﬂmmp—.to
93 M ma "9 388 =4 83 o
S m B 8 5@ A B gas S aH +
S B @ A L H 9 &= 5o @ —
= R I VR o B E- % B o B 7
=R 8 Ho & o BN £
5! B E B ok 4 3 888 B 3k =
23755858 488 uBHE
2o HiSB0HEHEEeREs B
HES EHE R ESB ED G Lo &8 M
Mir ndnd Ond 0 0 9 2 0 000 00 00  -1245
Murfreesboro 0 6 09113 02513 0 300 00 00  -1345
Loxtondal 17 6 012 0 0 0 017Tnd 00 00 00  -19+17
8 5 027 0 4 020nd 00 00 00O
2 8 050 0 027 0270d 00 00 00 -6+5
Helam 1 80 3 0 03 00 410 00 00
Anglo Western Tvl. 414 0 1 1 031 0 11600 00 00  -15+411

* Exceptions are some of the size classes in the De Beers Mine samples

(abundant‘fragments) and the Loxtondal and Mir samples (abundant sharp-

edged octahedra), where more than 50 per cent of the diamonds may- be

excluded.

nd
tr

not determined
>0 <0,5
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TABLE 18

THE PERCENTAGES OF DIAMONDS WITH OCTAHEDRAL FACES WHICH

DISPLAY PARTICULAR OCTAHEDRAL SURFACE TEXTURES

IN KIMBERLITIC SAMPLES

[9p]
=] [9p]
55
2 3
S = a
. o §
g O
- a M =3
P ~H m =)
™ & =
O] %)
2 5
LOCALITY “ 5 o & S
o 5 3 0
= 2 zgEE 3 &
~ = o O e o
B s L q
s 3 5.3 0
5 w B 5 8 E IS
2 8 S M~ g = &
328 8 §:8 8
= =5 8 8 B ] 58
De Beers, m, Central Core 28 98 3 20 13 O 40.
Peripheral 5 100 4 4 0 -124+7 27
Breccia 22 100 0 3 3 0 -13+7 32
m, Central Core 13 100 13 0 13 0 32
Periphera 10 90 40 0 10 O ~-13+7 10
Breccia 50 100 25 25 0 O -1347 4
m, Central Core 16 100 16 0 16 © 1347 13
Peripheral 13 100 © c 6 0 -13+7 = 8
Finsch 6 100 1 0 00 93
Premier, 538 m, Brown 1 100 3. 7T 0 O ' 105
Grey 98 18 0 51 0 190
Black 98 16 0O %8 0 181
Letseng-le-terai, K6 0 100 52 0 O -21415 = 22
| | 100 1 22 0 0 27
0 100 15 15 0O 0 - -6+5 13-

. __(con;b_inued over];eaf) :
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TABIE 18 (Continued)

]
5«
=
= 3
S 5 2
H
e H %
~— B M
P [ H
| 5 Ba z
LOCALITY - % E 5| 2
~r t =
E 3. 28 o 8
[l | 5] [a1 + =
[a W) = Q Q — (@]
= . -2 88 =
B w g5 o E 8
& = 8 Ay e = %9
2 8 = LB g
22 Ed g ] o
B4 B EH [s T w0 =
Letseng-le-terai, Remainder .0 100 0 28 0 0O --21415 24
0O 8% 17 17 0 O 6
0 100 17 33 0 O -6+5 6
Satellite 0 100 0 72 0 O -21415 9
J 0 100 20 100 O O 5
0 100 0 75 0 0 ~645 4
Orapa, Trenches 6 100 8 1 87
Ya5n 100 10 1 0 88
Letlhakane, DK/1 11 100 35 0 O 96
IK/2 2 100 21 1 00 37
BK/9, Magmatic, NW 0 100 8 3 0 O 36
SE 0 100 0 © 39
Breccia 100 0 0 24
Dokolwayo 0 100 0 O 3 O 62
0 100 0 0 3 0 . -T45 21
Mir . 34 96 O O 0 0 -12+5 99

- (continued overleaf)



TeeASUBI], UI9}SoM OTIuy

8¢

0 16

0

TT+sl-

62

WeTSH

ey

Z8

LS

o

0

0

Gt~ 0

8¢

VT 96

G1

6
00T O

¢L
8T

TEepUO3X0T

0

0

0

LT+6T-

oaoqseex;xﬁw

00T 0 00T O

0

0

G T~

>

ALITVOO0T

TRIANGULAR PLATES

TRIGONS

SERRATE LAMINAR

HEXAGONAL PITS (EMPTY)

HEX. PITS CONTAINING TRIGONAL PITS
POSITIVELY-ORIENTED TRIGONAL PITS

SIZE NOT -11+9

NO. OF DIAMONDS CONSIDERED

(peautguo)) 81 HIAVL

- obT -
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TABIE 19

THE PERCENTAGES OF DIAMONDS WITH CUBIC SURFACES WHICH DISPLAY PARTICULAR

CUBIC SURFACE TEXTURES, IN KIMBERLITIC SAMPLES

=]
&
=
H
2
. 8
(&)
LOCALITY & w
8 ’é EA =
n —~ (@]
<5 — 5
|&] (S | |
[9p] = [a W) H
& = a o) A
g 8 B = 5
% 2 5 g
= 2 o — S
e O fa¥ 0 7
De Beers, 595 m, Central Core 100 100 0 . 2
" Peripheral © 100 0 0 C=1347 1
Breccia 100 50 0 1347 2
720 m, Central Core 100 0 0 _ 1
Peripheral 100 0 0 ~1347 1
_ Breccia - - - =13+7 0
795 m, Central Core. 50 50 0 =1347 2
Peripheral ‘ - - - -13+7 0
Finsch - 93 21 0 | 24
Premier, 536 m, Brown 100 18 0 19
Grey ; 100 34 0 39
Black . 100 15 0 | 36
Letseng-le-terai, K6 ’ 100 0 -21415 4
100 0 |
100 0 0 -6+5

(Confinued'overleaf)
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TABLE 19 (Continued)

a

=

8

H

w

8

. [&]

LOCALITY o v

w2 N

G 3 5

o | 7 =

w H Ay =

& = a g =

S 3 E = 8

I B

B S & 0 =

Letseng-le-terai, Remainder 83 0 0 -21+415 6
100 0 2

- - - -6+5 0

Satellite 100 0. 0 -21415 8

100 0 0 ’ 5

100 0 0 -6+5 1

Orapa, Trenches 1GO 24 34
t25m 100 63 30
Letlhakane, DK/1 100 al 39
DK/2 100 64 50

BK/9, Magmatic, NW 100 0 0 15
SE 100 0 0 18

Breccia 1100 0 0 11
Dokolwayo 100 40 0 20
100 10 0 -7+5 1C

Mir - 100 0 0 -1245 8
Murfreesboro 100 -0 0 -1345 1

(Continued overleaf)
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TABIE 19 (Continued)

a
-
[42]
. 8
o
3 o
T
LOCALITY E é) O.D Q
- R s
O 3 1 =
) P ¥ H
8 = a 8 '
G H | = B
E 5 & 0 =
Loxtondal .. 100 2% 0 -19+5 .13

Helam ' 98 56 5 147

Anglo Western Transvaal ' 100 59 3 -15+11 69
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TABLE 20

THE MAIN CHARACTERISTICS OF A SAMPLE OF DIAMONDS RECOVERED FROM

METAMORPHOSED GREY KIMBERLITE AT THS UPPER CONTACT WITH A .

GABBRO SILL AT THE 370 m LEVEL OF THE PREMIER MINE

% MATH FORMS % WITH SURFACES

% WITH SURFACE

LISTED BELOW TEXTGRES LISTED
BELOW N
| 2
,.‘ m
g g B 3
< ) 8’_&_-: =
&l a A @ o= o o
& & B 4 B 8- g8
[= A OEUJB O
a @ % = & 0
[4p] . = (=
- = F 9 & B¢ &
%m E‘ % O 3 S A4 i Eﬁ DTAMOND (o
g = & 3 B 585 :
%E & é 5 B 5 B 5 S SIYE o
17 O 65 18 30 4 76 76 1 9 8 3 ~124% 105

s et e g A bRt
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TABLE 21

N\

PERCENTAGE DISTRIBUTIONS OF DIAMOND COLOURS

IN SAMPLES FROM PLACER DEPOSITS

BODYACOLOUR SURFACE
STAIN
ON
R
i
o g 0
@ .
LOCALITY 8 & - §
pockRE ES g8 5&
9 & s 9 T ;g 5 g
S B 53 & 3 3 %_ A
Lichtenburg 70 18 9 0 2 5 -21+17
62 12 4 21 3.0
74 8 10 8 0 0 745
Boskuil : 79. 12 3 3 3 0 0 -19+17
73 10 7 10 1 3 0
Hlane 56 1 14 26 1 7 0 -745
C.D.M., C Beach 70 24 4 0 2 0 +21
' 7 10 3 9 0 tr O
F Beach 68 26 2 4 O 0 0 +21
66 15 6 12 1 tr O
State Diggings 70 16 9 7 O 26 2 g
Dreyers Pan 63 12 16 9 O 10 tr
Ammexe Kleinzee , v 67 13 11 9 0 11 tr
m'_v ' S \
go Oplifted terrace 60 9 12 20 0
5  R.-emerged terrace 63 20 8 10 O 0
o . - ot ’
S .

(Continued overleaf)
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TABLE 21 (continued)

BODY COLOUR SURFACE
STAIN
(o)XY
+
=
2 g v
9 i S
5 3 & =~
LOCALITY B 8 ® E 5 x B g
S E & ¢ & S S
8 B 5 m O o A /5]
. De Punt 51 17 20 12 O 9 3
Daberas 64 24 4 7 O 4 0 -13+7
Buffelsbank 62 13 15 9 1 22 tr
Langhoogte 67 14 10 9 O 15 1
Quaggaskop 39 26 13 22 0 4 17 T=13+47
Wits Banket 70 30 0 0 0 100 80 ~13+47
Wellington 41 49 4 4 O 1 2 -15+9
Airly Mountain 44 33 11 11 0 0 33 ~13+9




PERCENTAGE DISTRIBUTIONS OF MAIN CRYSTAL FORMS AND OF‘ DIAMONDS
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TABLE 22

EXHIBITING PARTICULAR SURFACES, IN SAMPLES FROM PLACER DEPOSITS

MAIN FORMS

OCTAHEDRA

TETRAHEX . *

SURFACES
LISTED RELOW

o m =
= = = A
LOCALITY 7 5 , = —
> 2 > - a 1) 5 E !
% E:) 5 = Exg (=
88,8852 ,.,5;: =
cifge iz as g
g g.éo'm §7<n E 8% E = o
Lichtenburg _— 11 0 4 73 7 2~ 38 31 96 42 . -21+17
8 10 72 8 2 22 6 93 47
6 1 80 10 1 1 17 6 99 11 -T745
Boskuil ' 9 0 0 0 61 24 3 0 39 15 100 9 -19417
’ g8 0 0 0 8 4 1 0 20 3 99 21
Hlane ‘ -8 1 1 0 77, 2 7 4 22 6 96 66 -7+5
C.D.M., C Beach 50 2 00 64 0 0 4 60 20 96 32 +21
. 5 ¢r 0 tr 90 4 O O 20 7100 5
¥ Beach 3 2 0 0 40 20 0 O 82 12100 10 +21
5 tr O tr 85 8 tr 1 16 6 99 15
State Djiggings 4 1 00 90 51 0 23 3100 7T
Dreyers Pan 4 0 0 0 92 3 tr O 20 4100 9

(Continued overleaf)
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N .
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'MAIN FORMS

"|WITH SURFACES

LISTED BELOW
OCTAHEDRA TETRAHEX . *
} | "
w N 0 pg )
= : = g PA
LOCALITY 2 ’ ’E o f§ - =
e > n - i
E B B Bg3 2 g !
o & w 3 B & g g 5
. H g i3 v A - ‘% v% g a) % A
2 B H 2 © 2 g B E. 8
= g 8 B = -g %g o O g S 2 —
‘0 < 175! < & © O & A 0
Annexe Kleinzee 5 0 0 tr 91 . 4 0 0 24 ‘ 4 100 5
R : ’ . .
[} T .
%  Uplifted terr. 11 2 9 73 1271 29 10 99 14
§ R.-emerged terr. 12 1 0 1 80 .7 33 7100 5
3. .
De Punt 6 0 0 3 8% 6 0 3 9 9100 14
Daberas 3 2 00 90 32 219 5 97 9 -1347
~ Buffelsbank 5 001 8 5 1 0 17 5100 9
Langhoogte 5 1 0 tr 8 11 0 0 25 6 99 4
Quaggaskop 4 9 4 0 T4 9 0 0 30 9 96 13 -13+7
. . » ‘ . ‘Z’;C \(\"M) o
Wits Banket 10 0 0 0 90 0 0 0 10 0 90 O -1347
Wellington - 0 1 01 87 11 0 0 11 2 97 25 -1549
Airly Mountain 0O 0 0 0 -8 11 0 0 11 0100 11  -1349
Urals 3 000 97 00 0 12 0100 10 . -1541

* Includes the dodecahedral form noted oniy as very-fare examples in

- Namaqualand deposits.
. \ o

some
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TABLE 23f

THE APPROXIMATE PERCENTAGES OF CRYSTALS OF PARTICULAR -

SHAPES, IN SAMPLES FROM PLACER DEPOSITS

=
% _s
9 A o
g5 8 =
= S~—r %
[4p]
. ) . = ‘ [==] - Q.
LOCALITY % B - A H
8 & S 58 o
) 7] [ ) Q +
a2 [ [a ] E g ~
=oA - H = N
. - '5 ! e O %
5 5 BE & B @5 M 8
. =4 = OO A =
a a THERT! % 3 =
S 8 ; 2 B 5 S|
E E§ j = '5 E Eg B = =
M cal =] =3} ! = M /o
Lichtenburg 11 50 0 0 35 4 0 5 0 -214+17
11 56 3 2 21 7 0
44 35 0 0 20 1 0 2.0 = -T+5
Boskuil 6 52 6 0 26 0 0 0 -19+17
16 69 6 2 7 0 -~ 0 2 0
Hlane 7 56 14 1 18 4 0 1 6 —745
C.D.M., C Beach 40 34 8 0 14 4 0 0 +21.
. ' 4 33 7 10 6. 0 0 0
) F Beach 42 24 22 0 12 0 0 0 O +21
38 19 26 12 4 1 tr tr O
State Diggings ' 23 63 8 4 2 0 tr 1 0

Dreyers Pan . 26 65 3 4 2 O 0O 0 O

o a2t oA Ao PR e g s et o A P
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TABLE 23 (Continued)

g
2 2
(@) o -
’ 2 A o
LOCALITY g E 2 g
H | =) (@] [€5] 2 ON
) w0 = (@] +
g A g BB -
N =3 B 38 '
M S u = & £
3 3 5 g S
[=] A C<.’IJ: o} % € c g8 =
B = é jax] E ﬁ
EE 358z 84 8
[£3] [£2] = e3] b = Fé = M [42]
Annexe Kleinzee 26 62 5 6 1 0 0 0 0
2 o : :
g) Uplifted terr. 23 58 2 3 11 0
5  R.-emerged terr. 21 66 2 1 9
h%. .
De Punt "20 56 9 6 6 3 0 0 0
. Daberas 20 43 20 8 7 2 o 1 0 “1347
Buffelsbank 23 55 9 9 4 O 0 tr O
Langhoogte 14 68 9 5 4 0 0 00
Quaggaskop 22 66 4 4 40 0 00 ~1347
Wits Banket 20 40 20 0 20 O 0 0 0 ~1347
Wellington 2 18 31 0 49 0 0 0 0  -1549
_Airly Mountain 22 66 22 0. 0 O 0 0 0  -1349
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TABIE 24
PERCENTAGE DISTRIBUTIONS OF DIAMONDS DISPLAYING UNRESTRICTED SURFACE

TEXTURES, IN SAMPIES FROM PLACER DEPOSITS. (AT LEAST 95 PER CENT OF THE

DIAMONDS IN THE SAMPLE ARE CONSIDERED IN ALL OF THE DETERMINATIONS)

[9p}
=
[=5]
=
@0 =
8 © @
E - 0 ?) a
—~
E 0 B =
jan E =] E (o] §
E (i ON
.2 HH 5 & B o +
A O B (&} = 0 g —
LOCALITY MR = E e & 7 b
=35 g5 =& 23 g
78 5 3 c?:( - I N =
8 E £ "g’ 8 B 49 % o g
88 B R E B 8 m 0
Lichtenburg 0 29 7 0 0 7 7 -21417
0 21 6 tr S5 3
12 2 0 4 8 0 -7+
Boskuil 0 6 3 3 6 0 0 12 12 -19+417
‘ 1 10 0 16 7
Hlane | | 00027 4 0 0 5 0 -7+5
CIM, C Beach 0 0710 4 0 0 6 14 +21
025 8 5 0 3 12 8 |
F Beach 0O 0 2 0 0 0 0 2 10 - +21
01510 4 0 3 10 6
State Diggings ' 6 52 9 3 0.2 9 &
Dreyers Pan v 0 4 3 5 1 0 13 13 8

(Continued overleaf)
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TABIE 24 (Continued)

[7p}
A
&
. =~
0 =
=] (@] v
(&
s o 3 :
@ @ H =
5 5 H 8 o
&=H = E T
S t1H O &) +
[ =] < [9p} B+ E —~
LOCALITY GRS S g @ B § H
8.~ B HE 25 g
<q ﬁ [, E jas} (@]
= O @ 2 " &) =
A o =) E ) B
sEe g2 & 583 8
E % /~ E [a¥ O = 0 w2
Annexe Kleinzee 0 3 4 6 3 0 16 14 8
[} ) :
g' Uplifted terrace 1 3 11 0 o0 18 8
5 R.-emerged terrace 5 1 8 0 0 15 6
2
- De Punt 096 9 0 0 0 9 0
Daberas 0 3 3 8 1 0 5 10 3 -13+7
Buffelsbank 0 310 11 4 0 3 23 4
Langhoogte 0O 612 8 6 0 3 13 9
Quaggaskop 00 41315 0 0 0 0 -13+7
Wits Banket 01010 10 20 10 O O O  -13+47
Wellington 0 1 1 31 2 5 1 6 8 -1549
Airly Mountain 1111 o011 0 ©0 O O -13+49
Urals 0 4 0 0 0 0 4 0 -15+1
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- TABLE 25

THE PERCENTAGES OF CRYSTALS WITH TETRAHEXAHEDROID

SURFACES WHICH DISPLAY PARTICULAR TETRAHEXAHEDROID

SURFACE TEXTURES, IN SAMPLES FROM PLACER DEPOSITS

\

(Continued overleaf)

w e ’
[4p] E i
@ a8 g
[a¥ =
fé E: 8' 02 [+ E
5 = g iy, O
S u w Bg @ aqﬁ,cn Ei 19!
8 g 85 852 o8 H B
< = 5(9 E;E g . & 1S
LOCALITY 3 E é a "8 88 5= 4 B 3 o
O m g g a5 == 50 & /8 H +
o I . [ M oM EE = pt
H =BG o o < =] o< = B )
H v oAE A —
ai g H B8 L8 Reeagbs g
B 8858 o3 »3 388 Ea ;g S Eg =
% Qo 5 g E% = Q E;g El B E
TEFFREEI EE TR
5 =3 3 £ R 8 =0 BE mm o FH o8 .0
Lichtenburg 324 8 19 2 215 6 4 0 0 2 2 -=-21+417
29 3 012 3 4 27 24 20 Otr 1
242 012 0 224 O 2 4 0 0 0 2 ~T+5
Boskuil 399 0 0 3 9 6 0 30 0 0 0 0 -19+417
41 4 013 3 518 12 66 10 0 0 O
- Hlane 16 0 015 5 126 90 00 04 0 0O O  -745
C.D.M., C Beach 426 0 2 0 2 2 00 20 00 O 0 O +21
368 012 2 826 02 48 20 Otr O
I Beach 602 0 6 0 0O 6 00 42 00 O O O +21
3 7+tr 10 2 534 01 58 40 0. 0 tr
o ;
State Diggings 334 015 2 720 21 21tr0 O O O
Dreyers Pan 324 017 tr 22412 11 00 O O 2
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TABIE 25 (Continued)

0 0 0 O

¢ H
qE W
[9p]
o =3
a 5 5 g
- O [&]
= 2= ol E
g =
cgg Hepzeifaiyg
8 8 MM.O.MOEH m
o B 2 H SR RE BT 4 S
LOCALITY g m a "8 98 o= & 8B 3 o
D Ho mnD_M,_TMO (= +
Q H 1 Ny mwmwcwl\n ImﬂH,l.
a8 2 B = Ba o8 me o2 -
3= e A< o o= = 1
H N MSPNDK ~ @w
SHSE”_T.SO n o MR &
Moa b b = g 9 3 )
SgcHEZggdng3EE 88 *
EEFEREELIE L R
QO H | ok 3 O EHH < =
Annexe Kleinzee 266 019 1 630 12 44 00 0 0 2
. @ .
. W.dupwwdom terr. 203 0 9 2 125 03 21 00 0 0 O
5 R.-emerged terr. 256 0 9 0 114 03 21 00 0 i O
r .
De Punt 90 0 9 6 334 06 30 00 0 0 O
Daberas 216 015 2 331 03 02 00 0 0 0O -1347
Buffelsbank 332 019 1 329 02 1340 0 0 1
- Langhoogte 353 017 2 626 12trd4a 10 0 0 2
Quaggaskop 144 0 9 0 041 00 44 00 0O 0 O -1347
Wits Banket 500 020 0103 00 00 0010 0 O -1547
Wellington 00 085 2 0 7600 00 0020 1 0 -1549
Airly Mountain 110 044 0 044 00110 00 01111 -13+9
Urals 346 020 0 021 03 79 7 -15411
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TABLE 26

THE PERCENTAGES OF DIAMONDS WITH OCTAEEDRAL CRYSTAL

FACES WHICE DISPLAY PARTICULAR OCTAHEDRAL SURFACE

TEXTURES, IN SAMPIES FROM PLACER DEPOSITS

o

[ (2]

U

a ¥

<3

S :
= = & a
1 [&] [#p]
| g B 8 2
LOCALTTY 0 B 5 B 3
: 2 5 2 B o B
oy & g 8 8 & 8
3 o 7 =
- w02 — =
= =8 B & 5
| &] CZD E 8 Py o = g
35 F g @ S
g B ®# B & e =
Lichtenburg 4 100 O o 0o o0 -21417 24
3 100 65
6 100 0o o0 -T+5 17
Boskuil '8 100 0o o0 -19+417 13
4 100 0o 0 27
Hlane 0 100 O 0 5 .0 ~745 22
C.D.M., C Beach 3 10 O 0o 6 0 +21 30
1 100 .0 o 6 0 , 60
F Beach 10 100 O o 8 0 +21 39
2 100 7 o 7 O 45
State Diggings 2 100 O 1 1 1 69.
Dreyers Pan 1 100 O 0. 0 1 59

(Continued overleaf)



TABLE 26 (Continued)
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(4]
T 2]
- £
= B & A
&) ) [4p]
| 5B g &
LOCALITY 0 8 = E ‘ 3
& 5 5 8 B o @
3 : = ] T Q
[ H Q o ~— o
g 58 . 7 3
] 4 v o ,
B . BB H B 3] A
o = S M _ = By
= 8 8§ 3 . = ©
H — . ﬁ b %J E 4
x5 B HHE B G =
Arnexe Kleinzee 10 0 0 O 3 ‘71
m :
g  Uplifted terr. 5 100 4 2 0 4 58
% Rec.-emerged terr. 6 100 O 0o 0 3 65
§ ° - - . .
De Punt 0 100 O 0o 0 o0 3
Daberas 0 100 0 11- 0 O “13+7 9
Buffelsbank 6 100 O o 2 o0 50
Langhoogte 4 100 4 2 2 0 75 .
Quaggaskop 0 100 0 5 0 O 1347 8
- Wits Banket 0 100 0 33 0 O ~13+7 1
Wellington 0 33 0 44 0 56 -15+9 9
Airly Mountain 0 100 0 100 0 - O -13+9 1
Urals o 100 0 13 0 O -15411 8
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TABLE 27

THE PERCENTAGES OF DIAMONDS WITH CUBIC SURFACES WHICH

DiSPLAY PARTICULAR CUBIC SURFACE TEXTURES, IN

SAMPLES FROM PLACER DEPOSITS
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Lichtenburg 100 43 0 21417 21
100 16 ' 19

100 0 0 -7+5 6

Boskuil 100 40 0 -19+17 15
100 25 4

Hlane 100 . 0 0 ~7+5 €
€.D.M., C Beach 100 50 0 +21 8
100 19 0 21 -

F Beach 100 0 0 +21 6

100 6 0 18

State Diggings 100 11 0 9
Dreyers Pan 100 0 0 12

(Continued overleaf)
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Annexe Kleinzee 100 9 0 12
47
§ Uplifted terr. 100 19 21
5 R.-emerged terr. 100 38 0 13
De Punt 100 0 0 3
Daberas 100 0 oF -13+7 5
Buffelsbank 100 44 0 16
Langhoogte 100 8 0 17
Quaggaskop 100 0 0 =13+7 3
Wits Banket - - - -13+7 0
‘Wellington 1000 0 0 _15+9 1
Airly Mountain - - - -13+49 0
Urals - - - -15+11 0
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TABIE 28

THE PERCENTAGES OF DIAMONDS ABRADED TO PARTICULAR DEGREES
(THOSE EXCLUDED FROM SOME DETERMINATIONS ARE ALSO GIVEN)

AND THE PERCENTAGES DISPLAYING PERCUSSION MARKINGS
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Lichtenburg 27 38 35 0 0 11 2 0 221417
40 42 16 0 8 tr
80 19 1 0 0 0 0 -7+5
Boskuil 21 48 28 3 0 O 14 0 0 -19417
) 46 41 10 3 0 0 8 2 2
Hlane 100 O o  0o 0 o0 © 0 0  -745
C.D.M. "C Beach® 2 33 45 17 2 0 16 46 36 +21
| | 3. 5% 6 -5 2 12 27 11 |
"F Beach" 0 53 30 9 3 6 66 22 +21
48 35 7 7T 4 +tr 10 37 13
State Diggings 16 17 21 3 10 0 10 19 43
Dreyers Pan tr 7 17 49 27 tr 17 43 42
Annexe Kleinzee tr 9 15 45 28 2 15 45 50

(Continued overleaf)
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E B £ & 2 2 35 5 A
§ Upl. terrace - 5 7T 17 32 33 6 7 13 43
g, Rec. emerged 4 8 17 37 29 5 4 36 39
-5 terrace
QO
i
De Punt 66 3 1 17 3 0 0 11 17
Daberas 7% 11 11 3 2. 0 3 8 5 1347
Buffelsbank 30 21 20 21 10 0 11 7 31
Langhoogte 12 23 22 34 8. 1 15 12 24
Quaggaskop 57 13 4 9 17 0. 0 o 13 ~-13+7
Witwatersrand 56 44 0 0: 0 0 0 11 0 ~13+7
Banket
Wellington 85 6 7 1 0 0 0 0 2 -15+9
‘girly Mountain 22 44 22 11 0 0 0 11 11 -13+7
Urals 4 22 4 0 0 0 0 0 4

-15+11
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TABLE 29
THE PERCENTAGES OF LIGHT BROWN TO EROWN AND OTHER DIAMONDS DISPLAYING

BREAKAGE SURFACES AND DISPLAYING LAMINATION LINES, IN SCME SAMPLES. THE

DATA ARE FOR MINUS 11 PLUS 9 DIAMONDS, UNLESS OTHERWISE INDICATED

- LOCALITY : DIAMOND  BROKEN DIAMONDE DISPLAYING
COLOUR DIAMONDS LAMINATION LIFNES ON
TETRAHEX., SURFACES

Finsch . | browns 54 7
' others 41 18

Premier, 538 m, ‘Brown Kimberlite %browns 61 v 57
S others 75 25
Grey Kimberlite browns 47 51

others 78 21

Plack Kimberlite browns 46 62

e others 63 40

Orapa browns 32 ' : 13
others 50 - 11

ﬁokolwayo . - browns 45 49
others . 29 _ 27

~T+5 browns 50 84

-T+5 others 48 35

Helam browns 41 . 84
others 45 18

State _ ' ‘browns 8 56
' others 7 15

Buffelsbank browns 19 85

others 6 11






