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X. SUMMARY AND CONCLUSIONS

Emplacement of the basaltic magma took place along an undulating plane
near the top of the Pretoria Group. Absence of sediments of the Smelterskop
Formation in their normal stratigraphic position at the present level of erosion
indicates that they were lifted up vertically by the intrusion and that they have
since been removed by erosion, whereas their presence in the roof, as for
instance in the Rooiberg area and in the area mapped by Molyneux (1970a,

Plate I) points to their absence at the floor.

Cooling of the magma took place primarily as a result of heat loss through
the roof causing recrystallization of the felsite to leptite and microgranite as
well as the melting of these rocks to give rise to the large amount of granophyre.
Intermittent injection of fresh undifferentiated magma may in part be held re-
sponsible for the repetitive stratigraphy and also for the lateral extension of the
magma chamber causing progressively higher horizons of the Layered Sequence
to terminate against the sediments of the floor.

Crystallization of the Main Zone has probably taken place near the floor
of the magma chamber under conditions of slow, continuous convection. Inter-
mittent acceleration of the convection currents may have caused crystallization
near the top of the intrusion, i.e. at lower pressures, and may have resulted
in accumulation of plagioclase crystals onlyto form anorthosites. Although
crystallization of the magma took place at low oxygen pressures causing an en-
richment of iron in the residual magma, the appearance of magnetite in the
rocks of the Upper Zone is not only considered to be the result of an increase in
the oxygen fugacity, but also to be due to enrichment of iron in the liquid. A
periodic increase in the oxygen fugacity enhanced the crystallization of magnetite,
which, owing to its higher settling velocity could have assisted in the formation
of the magnetitite seams. Adcumulus growth of crystals by diffusion or while
crystals were still in contact with the supernatant magma probably aided the
formation of adcumulates.

Postcumulus changes were to a large extent governed by load pressure
which had a pronounced effect on the cumulates of the Layered Sequence. A
direct result of this is probably the development of reversed zoning, interpenetra-
tion and bending of plagioclase crystals as well as the development of myrmekite,

symplektite and units of similarly orienated grains of inverted pigeonite. Simul-
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taneous compaction of the cumulus pile probably also resulted in the expulsion

of large quantities of the intercumulus liquid which could have been concentra-
ted in places to form transgressive pipe-like or sill-like pegmatoids. It is
envisaged that, where their movement to higher levels was hampered by ad-
cumulus growth of the overlying crystal mush, effectively sealing the intercumulus
spaces, these liquids spread out laterally, reconstituting the cumulates to form
irregularly shaped pegmatoids often displaying gradational as well as sharp
contacts with the country-rocks, as described by Cameron and Desborough
(1964, p. 200-223). Where confining pressure on these intercumulus liquids

was sufficiently high they could have brecciated the overlying rocks on their way
upwards, thus forming the occasional breccia pipe, as for instance on Tweefon-
tein (Ferguson and McCarthy, 1970, p. 74) and near Roossenekal.

Towards the outer margins of the complex, the heat loss was probably
more effective, causing lower temperature phases to crystallize simultaneously
with higher temperature phases in the central portions of the magma chamber.
The lower temperature phases of the ferromagnesian minerals extracted more
iron from the fractionating magma where the thickness of the chamber was
less , as for instance south of Tauteshoogte, with the result that the magma
was depleted in iron, relative to that in the central portions, and prevented the
formation of the magnetitite seams of Subzone D of the Upper Zone.

Crystallization of apatite and sulphides seems to have been governed by
the concentration of phosphorus and sulphur in the magma respectively. The
magma reached saturation of both at the base of Subzone D of the Upper Zone,
which is indicated by the presence of cumulus apatite crystals and by numerous
small droplets of sulphides in the rocks of this subzone.

The appearance of firstly biotite, then cumulus apatite and sulphide drop-
lets and lastly hornblende in the rocks of the Layered Sequence is probably due
to a gradual increase of the volatiles in the fractionating magma. Some of the
water-rich residual liquids intruded the acid roof rocks and caused additional
melting of the leptite to give rise to irregularly transgressive bodies of grano-
diorite.

The trend of differentiation in layered intrusions can be illustrated graphic-
ally by plotting the modified differentiation index or the modified crystallization
index against height in the intrusion. Where large amounts of ultramafic rocks

are developed, the latter seems to be the more appropriate, whereas the former

Digitised by the University of Pretoria, Library Services, 2012



190

is a better parameter to illustrate differentiation of intrusions where not many

ultramafic rocks are developed, as in the Bushveld Complex.
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APPENDIX 1

MODAL ANALYSES AND COMPOSITION OF CUMULUS
PHASES OF ROCKS FROM THE MAIN AND UPPER
ZONES OF THE BUSHVELD COMPLEX

M. R. Merensky Reef
1. C. No. Number of identity changes on a 40mm traverse

(Chayes, 1956, p.77).

Cumulus phases are denoted by asterisks following the volumetric percentage.

Values used in the compositional trend of the plagioclase in Folder III are

marked by an asterisk. Where only two values are given they were averaged

for construction of the trend.

Digitised by the University of Pretoria, Library Services, 2012



Digitised by the University of Pretoria, Library Services, 2012



APPENDIX | {Continued). MAIN ZONE, Subzone A

Sample Number
Height in metre above M.R.
Modal analysis (vol. % }
Plagioclase
Orthopyroxene
Clinopyroxene
Biotite
K-feldspar
Quartz
Apatite
Opaque
1.C. No.

Plagioclase: moi. % An from:
20431—2043¢(CuK )
20341—20%7¢(CuKa )
yAY

Extinction angles

Orthopyroxene: mol. % Fs from:

2V

Name of rock and remarks

PB3549
259

36.2"
55.3*
8.5

128

ajuaxouAd aiyiedsplay pauteab abui

PB3521 PB3496 PB3448

267 276
61.8"
28.3*
93
0.3
0.3
92
70*
69
26

ajJou ajpaau ayl Ajqissod ‘a14adAH

291

69*
70
67

27

PB3372

314

63.8"
22.1*
13.7*

0

80

69

67

N
~

,,21150u aniAydiod,, pajjes-os Jo aseg

4

a1149dAH

PB33315 PB3245 PB3166 PB3051
352

326

67.5%
14.8*
16.9*

0.8

75

68"
68
68

N
~

s|eisA10 auaxosAdoyrio abiey

oiqqeb auayisiadAH

63.7*
129"
22.8*

0.6

68

68*

68
68

N
<

s|e1sAud auaxoiAdoylio abie

0aqqeb auayisiadAy

376 411

58.3* 575"

21.4% 204

20.0* 20.2*
0.1 0.5
0.1 1.4
- tr.

68 53

68*

68

67

27

a11adAH
aluadA

s|e1sA10 auaxosAdoypio abie
s|e1sAu0 auaxoiAdoyiio abie

PB2951
441

645"
16.9*
18.4*

0.2

62

oiqqeb auayisiadAH

s|e1sA40 auaxoisAdoyiio abie)

PB2829 PB2731
515

470

61.1*

11.9*

26.2%
0.1

0.6

0.1
58

66
68

28

oiqqeb suayisiadAy

s|e1sA10 auaxosAdoyluo abie

,,9110u d11iAydiod,, Jo doj

55.
19.9%
23.8*

0.

0.

64

66

68

w
o

4*

1

8

0.qqeb auayisiadAy

PB2633 PB2461

538

835"
13.1%

28
0.2
04

56

n
69*

6uipueg
ayloN

591

61.7*

20.8*

17.0*
0.2

0.3

a1JadAH

PB2371
618

63.2%
9.4*

24 3%
0.8
0.1
2.1
tr.
tr.

52

67*
67
67

w
o

oiqqeb auayisiadAH
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G527
3365
58.8"
189"
22.3"
95
72"
7
72
27

G526
3350
59.1*
20.0*
20.9*
64

Gb25
3335
62.1"
10.8*
269™

0.2
65
70*
70
31

G524
3295
64.6"

4.3*
309"
0.2

70
72
7
69
7
31

G523
3280
69.7*

5.8*
24 5*
tr.

68

G522
3270
62.3*
15.2*
22.4"

tr.
0.1

61
68
68
69
31

G520
3260
65.5"
286"
5.9*
48
69"
68
Al
28

Subzone C

G426
3250
15.0"
58.7%
26.3"
50
65
65
27

G518
3245
60.5"
25.7%
13.8*
83
64#
66

65

64

32

G517
3220
68.3"
28.4%
3.3

70

61

64
63"
33

G515
3200
614"
249*
13.7%
tr.
93
62
65

G514

3185

61.5"

314"
7.1*

95

64

65

32

G513
3175
60.8*
33.4*
59*
85
64
67

G512

3170

609"

30.4*
8.7"

tr.

95

65"

68

64

65

33

G490
3020
59.3*
21.0*
19.6"
tr.
tr.
59
55
56"
44

MAIN ZONE, Subzone B

Plagioclase
Orthopyroxene
Clinopyroxene
Biotite
K-feldspar
Quartz

1.C. No.

Opaque
2@131—2@13'1 (CuKo)

Extinction angles

2V

Orthopyroxene: mol. % Fs from:
2V

Sampie Number

Height in metre above M.R.
Modal analysis (vol. %)
Plagioclase: mol. % An from:

APPENDIX | (Continued).

Hypersthene gabbro.
Needles of clinopyroxene
Large orthopyroxene crystals

Hypersthene gabbro.
Conspicuous bent plagioclase
Large orthopyroxene crystals

Hypersthene gabbro
Conspicuous bent plagioclase

Gabbro
Conspicuous bent plagioclase

Gabbro
Conspicuous bent plagioclase

Hypersthene gabbro
Conspicuous bent plagioclase

Norite
Conspicuous bent plagioclase and
orthopyroxene

Feldspathic pyroxenite. Primary orthopyroxene
Conspicuous bent plagioclase and orthopyroxene
No myrmekite

Fine-grained hyperite. Inverted pigeonite
Conspicuous myrmekite

Fine-grained norite
Conspicuous myrmekite

Fine-grained hyperite
Conspicuous myrmekite

Fine-grained norite
Conspicuous myrmekite

Fine-grained norite
Conspicuous myrmekite

Fine-grained norite
Conspicuous myrmekite

Hyperite
Conspicuous myrmekite and bent
plagioclase

Name of rock and remarks

Digitised by the University of Pretoria, Library Services, 2012



APPENDIX | (Continued). MAIN ZONE, Subzone C

Sample Number
Height in metre above M.R.
Modal analysis (vol. %)
Plagioclase
Orthopyroxene
Clinopyroxene
Biotite
Quartz
Apatite
Opaque
1.C. No.

Plagioclase: mol. % An from:
20431—20,3; (CuKa)
2034172037, (CuKa)
2V
Extinction angles

Orthopyroxene: mol. % Fs from:
2V

Name of rock and remarks

G528
3380

54.7%

32.0*

13.2*
0.1

72

auadAH

sje1sAud auaxosAdoyuio abiey

G529

auaxosAdouljo pue asejdoibeid

pauiesb-au4 "s|eisAid auaxoiAdoyrio abie

3395

442"
326"
230"

0.2

105

70*

n

ajsadA

G530
3410

55.2"

309"

13.7*
0.2

94

72

ausadAH

auaxosAdouid pue asejdoibeyd pautesb-aui4

G531
3435

61.8°
33.1*
49"

0.2 -

58 83

70 72

70 -

72
n:

a1I0N

oiqqeb auayisiadAH

ase|ooibejd juaq snonaidsuo)

G532
3445

46.5"
252"
28.3"

G533
3450

79.4*
6.2"

14.3"
tr.
tr.

63

72*

73

29

o.qqeb auayissadA

G535
3475

58.1*

16.1*

258"

80

73"

73

26

0.qqeb auayisiadAH

G537
3505

49.1*
148"
36.0"

0.1

88

72

74

28

oiqqeb auayissadAH

G538
3535

53.4"

234"

231"

0.1

62

70

A

aniadAH

G539
3565

58.9*
17.4*

235"

0.2

70

B

oiqqeb auayisiadAy

Gb40
3585

60.0"

14.3"

24.4*
0.6
0.7

tr.

55

72
70*

o.qqeb auayisiadAy

asejooibejd Juaq snonoidsuor)

G541
3600

81.7*
12.7*
5.6

63

69

n
n*

28

a111adAH

G542

3620

55.9*
149*
281"
04
0.5
0.1
0.1
50

o.qqeb auayisiadAH

G543
3650

62.7*
12.1*
252"

75

72

7
7n*

auaxosAdoyuo Azewiag

ouqqeb auayisiadAH

207

G597
3715

689"
93
214*
0.1
0.2

0.1
46

65

67
65"

asejoolbe|d waqg snondidsuo)
auaxosAdoyrio oiiydo Asewnad

pue a11uoabid patsaauj -ouqqeb auayisiadAH
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UPPER ZONE, Subzone A

MAIN ZONE, Subzone C

APPENDIX | {Continued).

G412 G599 G600 G601 G602 G413 G603 G4 G605 G410 G607 G608 G609 G611
3935 3980

G598

Sample Number

3965

3950

3840 3855 3895 3905 3920

3820

3800

3760 3775 3785

3735

Height in metre above M.R.

%)

Modal analysis {(vol.

56.3" 629" 7217 730 889* 775" 387"
28.0*

56.0" 56.6"
193

53.0"
214

56.5"

64.6"

66.6" 58.2"

60.8"

Plagioclase

18.7%

265" 19.6

189"

169

158

209

6.3
29.0*

43
375"

13.6

148

Orthopyroxene

28.2" 241" 26.5" 18.2" 14 72 109 33 31.0%

25.4*

224"

19.7%

24.4*

Clinopyroxene

Biotite

0.2

0.1 0.1

0.1

0.1

Quartz

tr.

Apatite

05 2.3
67

40

0.2
48

0.2
46

tr.

0.1
52

0.1
56

Opaque
1.C. No.

62

53

52

54

57

63

53

60

64

Plagioclase: mol. % An from:

56"

59

60"

60

60"

61

64"

58

62 62 62 61 61

62

63

65

29541—20'2'31 (CuKqa)

57

60

61

63

64

2V

55

62*

62*

Extinction angles

Orthopyroxene: mol. % Fs from:

41

37

38

37

37

37

36

33

2v

Name of rock and remarks

Hypersthene gabbro

Norite
Conspicuous myrmekite and bent plagioclase

Mottled anorthosite
Conspicuous myrmekite

Hyperite
Conspicuous myrmekite and bent plagioclase

Norite. Inverted pigeonite only

Hyperite. Inverted pigeonite onfy
Conspicuous myrmekite

Hypersthene gabbro. Inverted pigeonite and
primary ophitic orthopyroxene.
Conspicuous bent plagioclase

Hypersthene gabbro. Inverted pigeonite and
primary ophitic orthopyroxene
Conspicuous bent plagioclase

Hypersthene gabbro. Inverted pigeonite
and primary ophitic orthopyroxene

Hypersthene gabbro
Primary ophitic orthopyroxene
Conspicuous bent plagioclase

Hypersthene gabbro
Primary ophitic orthopyroxene

Gabbro. Inverted pigeonite and primary
ophitic orthopyroxene
Conspicuous bent plagioclase

Gabbro. Inverted pigeonite and primary
ophitic orthopyroxene
Conspicuous bent plagioclase

Hypersthene gabbro. Inverted pigeonite and
primary ophitic orthopyroxene
Conspicuous bent plagioclase

Hypersthene gabbro. Inverted pigeonite and
primary ophitic orthopyroxene
Conspicuous bent plagioclase
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APPENDIX | (Continued).

Sample Number

Height in metre above M.R.

Modal analysis (vol. %)
Plagioclase
Orthopyroxene
Clinopyroxene
Biotite
K-feldspar
Quartz
Apatite
Opaque
I.C. No.

Plagioclase: mol. % An from:
2@131—26131 (CUK(N,)
Eulerian angles |

Extinction angles
2v

Orthopyroxene: mol. % Fs from:

2v

nz

Name of rock and remarks

UPPER ZONE, Subzone A

ase|oolbe|d

1uaq pue aijauAw snondidsuo)

G561
3990

60.5*
25.6"
12.8*

1.

41

56

1

a)14adAH

G415
4005

575"
14.4*
17.0"

10.5"
280

oiqqeb auayisisadAy pauieab-auyy Aisp

G407
4030

659"

249"
77
0.2

1.3
45

58
60

59*
60

allI0N

a1awIAw snonaidsuo)

G612
4050

59.6*
31.7*
6.3"

24
43

60

60

42

asejooibed 1uag snonaidsuo)

310N

G406
4070

554*

309"
136"

0.1
48

57
59
58

60

43

alsadAH

asejooibejd 1uaq snonoidsuo)

Subzone B
G400 G509
4083 4087
88.9* 828"

- 39

2.2 04
1.3 09
0.2 -

74 120"

45 40
57 57
59 59
59 58

44

asejoolbe|d 1uaqg snonsidsuo)
ausoyrioue arnaubepy

a3l a|dwAs 15414

alisoylioue ayaubepy

G510
4110

914
1.3
c9
1.2

04

48
41

57
58

57"
57
58

asejootbe|d juaq snonaidsuo)

alisoylioue alilaubepy

G396

417

5

756"
47"
88"
1.1

9.8*

44

56*
56

1uasaud a)ne|dwAg

oiqqeb auayissadAy ainaubepy

G649
4200

275"
21.1*
51.1*

03
55

59
59

ajluoabid palsaau|
alluaxoJAd oiyledspia4

G651
4205

34.7%

19.2*

411"
12

38
42

ouqqeb auayissadAH

(G568
4275

79.5*
55%
44
3.7
0.7
1.5
47"

36

57
59

57
58"
58

asejooibejd yuag snondidsuo)

a314adAy a1naubepy

(G566
4286

767"
3.1
10.3*
03

9.6"
55

58
59

59

44
42

1asaid aua|dwAg
oiqqeb ayeubepy

G569

4290

59.8"
67"
23.2%
0.

0.

8

1

9.4

45

57*

59

56
56
59

HOD
NN

1uasaud 811 3|dwAg

asejdoibejd Juaqg snondidsuo)

oiqqeb a13aubep

G422
4375

55.1%

15.7*

204"
08

0.1

79*
43

57*
59

56
56
57

45

oiqqgeb auayissadAy anaubey
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APPENDIX I {Continued).

Sample Number
Height in metre above M.R.
Modal analysis (vol.%)
Plagioclase
Olivine
Orthopyroxene
Clinopyroxene
Biotite
K-feldspar
Quartz
Apatite
Opaque
1.C. No.

Plagioclase: mo!. % An from:
Eulerian angles |
Extinction angles
2v

Orthopyroxene: mol. % Fs from:
2V

nz

Otivine: mol. % Fa from:
2V

d174

Name of rock and remarks

UPPER ZONE, Subzone C

G658
4530

60.2*
12.2*
2.8
159"
09

8.0*
45

55
55

arnya)dwAs snonaidsuo)
01qqeb auialjo ayaubepy

G365
4625

49.4*
6.4*
6.0*

31.8*

6.4"
69

53
54

44

53
49

ansadAy aulaljo amaubepy

sje1sAio asejooibejd abiej o siasni)

G351
4637

480"
47

53"
33.2%

8.8*
75

53

44

oiqqeb

auayisiadAy sulnljo ainaubepy

G613
4660

63.0%
22.0*

09
04

13.7%
36

54

11 (|esiS

‘3111010041 3111aubey

G614
4685

64.1"
259*
03

0.9
1.4

7.4*
53

54

57

50

19BN |BSIS

1uasaud a11ya|dwAg
‘811010041 ainaubepy

G314
4760

52.7%
30"

325"
2.7
0.2

89*
103

56
56

42
41

paute.b-aul4

81140U aulAl|0 aylaubey

G617
4804

87.2*

3.0

0.2

3.6

tr.

6.0"
52

56
56

asejooibejd Juaq snonoidsuo)
alisoyuoue araubepy

G618
4812

89.7*

3.7
1.5
0.1
0.1
0.2
4.7*
43

alisoylioue amauﬁew

G619
4824

56.9*

33.7%

34
0.6

tr.
54"

56
55

46
46

al14ou a1aubepy

G312
4825

57.1*
02
75"

23.3*
0.2

1uasaud a1119jdwAg
oiqqeb a1naubepy

G620
4828

89.1"
0.2
0.6
3.6
0.3
1.3
0.2
47"

38

ajyisoyioue aylaubepy

asejoolbeid Juaq snonaidsuon

G621
4849

53.7*
22*

10.8*

18.0%
74

79*
55

55
55

a11133|dwAs snonaidsuon

o.iqqeb auayisiodAy auialjo a1raubeppy

G622
4855

569"

13.9*

20.3*
04

85"
70

46

1uasald anpe|dwAg

0iqqeb auayisiadAy aylaubely

G310
4865

705
12.7*
4.7
19
28

74

47

53
54

3a1119)dwAs snonaidsuo)

811j01004] a1naubeyy

G623
4875

. 526"

79"
30.9*
0.9

7.7*
7

55
55

1uasaid a111a|dwAg
oiqqeb aynaubepy

210
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APPENDIX | (Continued). UPPER ZONE, Subzone C

Sample Number
Height in metre above M.R.
Modal analysis {(vol. %)
Plagioclase
Ofivine
Orthopyroxene
Clinopyroxene
Biotite
K-feldspar
Quartz
Apatite
Opaque
I.C. No.

Plagioclase: mol. % An from:
Eulerian angles |

Extinction angles

Orthopyroxene mol. % Fsfrom:
2V

nz

Olivine: mol. % Fa from

2V

d174

Name of rock and remarks

G309
4924

49.3*

1.8%

411"

1.9

0.2

5.7*
58

53
54

39

ouqqeb ainaubepy

G624
4949

53.3"

11.9*

27.2*
0.8

6.7*
61

46

1uasaid anedwAg

01qqeb auayisiadAy arjaubep

G307
4975

47.2*
tr.
6.2"

32.2*
1.1

13.3*
80

53
54

0.qqeb ainaubepy

G625
5015

1.5
85

54
56

45

a1sadAy a1nsubepy

G626
5104

65.0"

19.0*

5.8*

0.2

0.1

9.9*
45

55
54

49

1uasaud a1jajdwAg
ay1adAy ayjaubepyy

asejoolbejd 1uaq snonoidsuo)

G630
5125

545

5.8*
31.9%
04
04

70"
53

50
50

juasaud alypidwAg
asejooibejd juag
oiqqeb arnaubepy

G642
5180

55.8"

12"

24.7%
1.4

6.9"
50

51

50

oiqqeb suayissadAy alizaubepy

Subzone D
G641 G271
5270 5350
55.0* 53.3*
21.2* 16.4*
13.2% 16.7*

tr. -
39* 44*
6.7* 9.2*
45 52
46
47
69
69
9 9%
o83 €3
ca o =
g S sa
c52 52
@ < »v <
$33 33
+T o T a
%0 %9
é. g g g_

G640
5370

458"
28.6*

15.0%
tr.

43"
6.3"
58

45
45

71
70

auya|dwAs snonoidsuo)
311101p BUIAI|O a113aubey

G639
5415

63.0"
14.7*

11.2*

4.3*
6.8"
74

46
46

70
70

auydjdwAs snonaidsuo)
811401p BUIAI|O 81118ubepy

G636
5455

84.1*

0.7
0.1

1517
40

45
46

aujajdwAs snonaidsuo)
alsoylioue arnaubepy

G635
5490

63.9*

28.9*
0.7

tr.
65"
42

46
46

ouqqeb ayaubepy

au8|dwAs snonadidsuo)

G279
5510

52.4*
134

25.2%
0.1

8.9*
73

45
44

69
70

ayIolp 1ejNdIAQ

a1j8jdwAs snonaidsuo)

311101p 8UIAIO a1naubepy

G634
5540

47.0*
18.8"
tr.
19.0*
0.9

6.2*
8.1*
70

44
45

69
69

31u101p JB|NJIAD
1uasaud 8111y3|dwAg
al1J01p 3UlA1|O 311aubepy

211
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APPENDIX I {Continued) UPPER ZONE, Subzone D

Sample Number G633 G632 G631 G263 G257 G242 G276 G277 G228 G247 G505 G231 G252 5253 G368

Height in metre above M.R. 5560 5605 5670 5715 5735 5795 5804 5810 5835 5850 5870 5890 5950 5960 5990

Modal analysis (vol. %)
Plagioclase 47.9° 50.7* 538" 749" 530" 694"  779* 852" 84.8* 57.0* 65.0" 790 525 412 490"
Ofivine 22.1” 206" 16.3" - 16.2% 122* 17.2* 15 1.3 - 57% - - 249 160"
Orthopyroxene - - - - - - - - - 1.3 29 - 6.0 8.8 4.1
Clinopyroxene 12.2* 139" 146" 13.3% 20.2" 14.0% 0.9 1.2 1.0 345 186" - 29.6" 0.6 13.2
Hornblende - - - - - - - - - - - 19 0.8 tr. -
Biotite 0.7 - - - 0.4 - 06 1.0 11 tr. - 7.2 3.1 59 55
K-feldspar - - — — — — - — - - - 0.3 03 - -
Quartz - - - - - - - 0.1 04 0.1 0.1 5.0 10 - 0.2
Apatite 6.7" 56" 55" - 3.3* - tr. 0.1 - - tr. 0.4 0.2 85" 36"
Opaque 10.4* 9.2* 9.8* 11.8* 69" 44" 3.4 109" 11.4% 71" 77" 6.2" 65" 10.1* 84"
I.C. No. 74 7 71 53 60 97 60 65 75 71 61 37 54 56 72

Plagioclase: mol. % An from:
Eulerian angles | 44 46 45 43 43 42 44 46 50 50 51 49

Extinction angles 46 45 45 43 43 43 44 46 48 50 52 49

Orthopyroxene: mol. % Fsfrom:
2V

nz

56 62
53

Olivine: mol. % Fa from:
2V 68 71 71 78 74 78 89

di74 69 69 73 73 70 79

Name of rocks and remarks

1uasaid a1dp|dwAg
a11101p a1naubepy
a11101p a1aubepy
a11101p aaubepy

811101p auintjo dylaubepy
1uasaad alja|dwAg

911101p 3UIAI|O d111dubey
1uasaud anp|dwAg

a11401p aulAl|0 allaubey
al110!p aulAljO alilaubely
311101p 8UIAI0 a1113ubepy
811j010041 a1naubepy
3UIAIO SNINWINDIALU|
a1isoylioue ajlaubepy
alisoylioue alijaubey
al1401p BUIAIO aulaube
allsoyrioue ayaubepy
211401p autAl|0 a111aubepy
811101p auiAl|O al113ubey

aueIdwAs snondidsuo)
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APPENDIX | {Continued). UPPER ZONE, Subzone D

Sample Number G285 G208 G216 G215 G201 G200
Height in metre above M.R. 6075 6140 6165 6180 6207 6209

Modal analysis (vol. %)

Plagioclase 56.0* 51.8* 59.4* 49.7 58.1 455
Olivine 9.0* 04" 2.6* - - -
Orthopyroxene - - - - - -
Clinopyroxene 115 9.6 48 21.7 76 7.7
Hornblende 120 244 171 16.9 12.6 199
Biotite 2.3 1.0 25 - - -
K-feldspar 0.9 0.6 1.8 1.5 6.1 12,5
Quartz . 2.1 241 34 49 106 122
Apatite 2.7* 27 22* 1.4 0.3 0.5
Opaque 35" 74*  6.2% 39 4.6 1.7
1.C. No. 76 65 56 65 86 70

Plagioclase: mol.% An from:
Eulerian angles | 42 45 45
Extinction angles 43 47 45

Olivine: mol. % Fa from:
2V 89

Name of rock and
remarks

a101Q
aj0q
a1i01q

paialje Ajjerned
paJar|e st ooy
padtalje si 300y

a11101p aulAljo ayjaubepy
pasaije Ajjennted

811401p BUIAIJO al13aubepy
al1i01p 8UIAljO 8111aube
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APPENDIX 1II

Tables of chemical analyses, CIPW norms recalculated to hundred (A),
Differentiation Index (DI), Crystallization Index (CI), recalculated norms (B)
for the Modified Crystallization Index (MCI) and Modified Differentiation Index

(MDI), as well as the names and localities of the samples, and the sources of

the chemical analyses.
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Si0,
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FeO
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Ca0
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APPENDIX Il (Continued).

CHILL PHASE AND AVERAGE OF SILLS

223

2 3 4 5

50,55 51,45 50,30 52,41 55,06
0,66 0,34 2,13 1,03 0,67
15,23 18,67 15,02 13,07 14,63
1,04 0,28 2,63. 2,56 1,84
0,01 -
10,07 9,04 8,64 8,43 6.75
0,23 0,47 0,17 0,16 0,18
8,30 6,84 7,43 8,28 9,14
11,30 1095 10,49 9,00 7,67
2,24 1,58 2,02 2,09 1,96
0,19 0,14 0,28 0,92 0,79
0,12 0,09 0,16 0,12 0,22
0,24 0,37 0,33 1,66 0,79
A B A B A B A B A B
- -] 293 298| 392 429| 429 465 840 886
112 1,16 083 084| 158 1,73| 569 6,17 441 4,65
1891 19,50| 1334 1356| 17,08 1868| 17,76 19,25 16,64 17,55
3000 31,86| 4335 44,06| 31,32 3424| 2342 .2539| 29,01 3059
10,14 10,73| 429 436| 838 9,96/ 850 921 342 361
540 557| 213 27| 504 551 508 551 220 232
442 456| 208 2,11| 28 315 297 322/ 099 1,04
11,28 11,63| 1488 1512| 1353 14,79| 1553 16,83| 2059 21,71
925 954 1456 1480 773 845/ 901 977| 9,17 967
277 286 - - - - - - _ _
251 259 - - - - - - — -
1,51 0,41 3,80 3,72 2,65
1,25 0,65 4,07 2,03 1,33
0,02 - -
0,28 0,21 0,34 0,34 0,40
0,24 0,34 0,33 1,66 0,79
20,03 17,10 22,58 27,74 29,45
53,23 58,37 51,67 45,26 48,19

41,36 36,15 39,08 45,90 42,69

41,76 44,76 42,70 37,92 40,16
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APPENDIX II (continued) Locality of samples and references

UPPER ZONE
Height in m
Sample No. above Rock Type
M.R,

M55 4620 Quartz diorite
M282 4510 Olivine diorite
M281 4420 Olivine magnetite diorite
M280 4330 Olivine diorite
M279 4220 Diorite
M278 4180 Olivine diorite
M51 4130 Magnetite diorite
M276 4115 Anorthosite
M274 4020 Olivine diorite
M272 3870 Hypersthene gabbro
M63 3805 Anorthosite
M269 3740 Magnetite gabbro
M268 3690 Hypersthene gabbro
M465 3670 Anorthosite
M48 3630 Troctolite
M4 3580 Anorthosite
M46 3500 Troctolite
M255 3365 Hyperite
M253 3240 Magnetite gabbro
M45 3205 Pyroxenite (feldspathic)
M44 3180 Magnetite gabbro
M43 3140 Norite ‘
M3 3078 Anorthosite
M37 3070 Magnetite gabbro
M40 3050 Troctolite
M288 3010 Olivine gabbro
M291 2915 Magnetite gabbro
M308 2860 Mangetite anorthosite
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APPENDIX II (continued)

All the above samples were collected by Molyneux (1970, Plate III) along a
traverse at Magnet Heights and analysed at the Dept. of Geology, University

of Glasgow.

1. Troctolite - 1 mile from Magnet Heights on road to Jane Furse
(Sisal horizon) C.J. Liebenberg, 1961, LIEB-26.
2. Diorite - First outcrops on old Tauteshoogte road.
C. d. Liebenberg, 1961, LIEB-7(a).
3. Diorite - 20 ft. below leptite on old Tauteshoogte road.
C.dJ. Liebenberg, 1961, LIEB-9.
Fayalite diorite - Duikerskrans. J.C. Boshoff, 1942, Table 13, No. 85.

Syenodiorite - Paardekloof. J.C. Boshoff, 1942, Table 13, No. 10.
Olivine diorite - Duikerskrans. J.C. Boshoff, 1942, Table 13, No. 72.
Diorite - Duikerskrans. J.C. Boshoff, 1942, Table 13, No. 74.

®» N e oo e

Magnetite bearing anorthositic norite - Luipershoek.
B. V. Lombaard, 1934, Table 5, No., 423.
9. Anorthosite, below Main Magnetitite Seam - Mamagalies Kraal.
R. A, Daly, 1928, Table 10, No. 6.
10. Anorthositic gabbro - 1 mile from bridge on road to Magnet Heights.
C.J. Liebenberg, 1961, LIEB-29.
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APPENDIX II (continued)

MAIN ZONE
Height in m
Sample No. above Rock type
M.R.

M306 2830 Hyperite
M305 2740 Hyperite
M303 2700 Hypersthene gabbro
M299 2500 Hypersthene gabbro
M296 2340 Hyperite
M294 2270 Pyroxenite
M226 2130 Hypersthene gabbro
M224 2050 Hypersthene gabbro
M221 1970 Hypersthene gabbro
M219 1920 Hyperite
M216 1820 Hypersthene gabbro
M213 1770 Norite
M94 1695 Anorthosite
M209 1670 Hypersthene gabbro
M202 1520 Hypersthene gabbro
M189 1460 Hyperite
M188 1330 Gabbro
M186 1230 Hyperite
M182 1060 Anorthosite
M179 970 Anorthositic gabbro
M177 930 Hyperite
M174 780 Hypersthene gabbro
M172 660 Anorthosite
M169 560 Hypersthene gabbro
M166 505 Hypersthene gabbro
M165 400 Hypersthene gabbro
M161 305 Hyperite
M160 250 Hyperite
M159 170 Hyperite
M158 140 Hyperite
M157 110 Norite
M153 0 grroxenite - Merensky Reef

P
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APPENDIX II (continued)

All the above samples were collected by Molyneux (1970, Plate III) along
a traverse across the Leolo Mountains, and analysed at the Dept. of Geology,

University of Glasgow.

1. Norite - Maandagshoek Missionhospital.
C. d. Liebenberg, 1961, LIEB-52,
2. Gabbro - 3 miles from the Steelpoort bridge along the road to Dwars River.
C. dJ. Liebenberg, 1961, LIEB-30.
3-11. Norite and gabbro - from unspecified localities in the Leolo Mountains.
C. dJ. Liebenberg, 1961, W1-W9,
12. Norite -~ Bon Accord. A. L. Hall, 1932, Table 28, No. 1.
13. Spotted anorthosite - Forest Hill, hanging wall of Merensky Reef.
P.A. Wagner, 1929, p. 125.
14, Norite - Uysedoorns. B. V. Lombaard, 1934, Table 5, No. 409,
15. Norite - 0,5 mile east of Roossenekal.,
B. V. Lombaard, 1934, Table 5, No. 410.
16. Pyroxenite - Chieftains Plain. B. V. Lombaard, 1934, Table 5, No. 480.
17. Spotted anorthosite - above Merensky Reef, Maandagshoek.
C. d. Liebenberg, 1961, LIEB-51.
18. Pyroxenite - Merensky Reef, Dwars River.
P. A, Wagner, 1929, p. 118,
19. Pyroxenite - Merensky Reef, Winnaarshoek.
P. A. Wagner, 1929, p. 118,
20. Pyroxenite - Merensky Reef, Forest Hill.
C. dJ. Liebenberg, 1961, LIEB-59,

CRITICAL ZONE

Anorthosite - Dwars River. C. J. Liebenberg, 1961, LIEB-31.
Norite - Mooihoek. C. J. Liebenberg, 1961, LIEB-45.
Pyroxenite - Mooihoek. C. J. Liebenberg, 1961, LIEB-46.

Norite - East of Mooihoek pipe. C.dJ. Liebenberg, 1961, LIEB-50,

A

Anorthosite - Driekop, north of Mooihoek.
A. L, Hall, 1932, Table 38, No. 1.
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APPENDIX II (continued)

BASAL ZONE

1. Harzburgite - Aapiesdoringdraai, at Spekboom River bridge.

C.J. Liebenberg, 1961, LIEB-32.
2. Pyroxenite - 0,5 mile east of Steelpoort on road to Burgersfort.

C.J. Liebenberg, 1961, LIEB-34.
3. Pyroxenite - Jagdlust on main road.

C. J. Liebenberg, 1961, LIEB-61.
4. Pyroxenite - above Hendriksplaats norite, Hendriksplaats.

C. J. Liebenberg, 1961, LIEB-36.
5. Bronzitite - Jagdlust, south of Olifants River,

A, L. Hall, 1932, Table 32, No. II
6. Bronzitite ~ Bronzitite, southeast of Malipsdrift, north of the Olifants

River. A, L. Hall, 1932, Table 32, No. I.

7. Harzburgite - Borehole on Aapiesdoorndraai.

C. J. Liebenberg, 1961, LIEB-32(@).
8. Picrite - Aapiesdoorndraai. C.dJ. Liebenberg, 1961, LIEB-32.

MARGINAL GROUP

1. Hypersthene gabbro - 4,5 miles east of Klip River along road to
Lydenburg. (SA 1087). L. R. Wager and G. M. Brown, 1968,
Table 26, No. 1, p. 355.
2. Hypersthene gabbro - south of Sjambock Railway Station, northwest of
Pretoria. R. A. Daly, 1928, Table 6, No. 6, p.727.
3. Gabbro - Chilled floor phase, Zilikaatsnek.
H.J. Nel, 1940, Table 5(@), p.53.
4. Average of 5 Lydenburg type mafic sills.
J. Willemse, 1959, Table 4 and Fig. 5,
p. xlv.
5. Average of 9 Maruleng type mafic sills.
J. Willemse, 1959, Table 4 and Fig. 5,

p. xlv.
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