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Mo Koe.. 

Mo KDt Compton 

30 
0 28 

LI F (220) 

10 

28 

Fig. 10. Wavelength scan showing Mo Ka tube line and associated 
Compton peak. The sample is quartz and the analysing crystal 
LiF(220). Note the effect of the Y203 filter in reducing the 
Mo Ka intensity relative to that of the Compton peak. 
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Wavelength scans illustrating interference of 
the Y KB lines on the Mo Ka Compton peak. 
Samples are quartz, and quartz doped with 
2000 ppm Y. 
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Y203 tilter 
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Fig. 12. An expanded wavelength scan of Fig. 11(A). The arrow indicates 
the angle at which the Compton peak intensity is measured for 
the determination of mass absorption coefficients. 
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at an angle of -0.15 2e from the Compton 
LiF(220) crystal. 
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Fig. 14. Plot of m.a.c's for Rb Kn calculated from Philips tables versus 
Mo Kn Compton time. 
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Figs 42 - 72. Frequency distribution diagrams (histograms) 

of the Ga distributions (A) and Ga/Al distributions (B) for 

all rocks analysed in this work. In Figs 42 - 67, Q =quartz, 

A = alkali feldspar, P = plagioclase, F = felspathoids, M = 

mafic and related minerals. Tables 34 and 38 should be read 

in conjunction with these diagrams. 
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Fig. 108. Plot of Ga data from this work against those from 
Simpson (1954) for rocks from the Okonjeje Igneous 
Complex. 
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Fig~·to9. Plots of Ga and Ga/ Al ratio against D. I. for all rocks 

from the tholeiitic and alkali series and granites from 

the Okonjeje Igneous Complex. 

KEY: 

Tholeiitic Series 

• Mafic cumulates (gabbro-picrites) 

0 Olivine gabbros (Ridge gabbros) 

o Olivine ferrogabbros 

+ Ferrogabbros 

• Alkali syenites 

• Quartz syenites 

A Marginal acid rock~ 

... 
:,,.: Plagioclase cumulate 

Alkali Series 

• Contaminated olivine gabbros 

0 Olivine gabbros (Core gabbros) 

o Nepheline olivine gabbros 

+ Melteigites 

• Lamprophyres 

• Essexites and pulaskites 

A Foyaites and tinguaites 

X Granites 
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C..pc Provint'e. I. Gansr<>nlcin. 2. Mellon Wold, 3. Marki, 4. S..nddrifl, S. Nocniput, 6. West 
End, 7. l'ostmasburg, 8. llobl>cjaan, 9. Ucllsbank, 10. Excelsior, II. Mitchcmamkraal, 12. 
Frank Smith, 13. Ncwlands, 14. Sytlncy-on-Va:il, IS. Sccrclarn, 16. Lt'kkcrfontcin, 17. Ab­
botsford, 18. Sibi, 19. l<.obcrtdalc, 20. Hlangwini Location, 21. New Bristol, 2 .• Clarkton. 

/n1ert mrzp o/ Klmberlry Arra: 
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Jllaaul>osch. 37. Nev.· Elands, JS. Roberts Victor, 39. Phocni,, 40. Siar, 41. Monastry, 
.C2. Crown, 43. Voorsrocd. 
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44. Dcrdcpoorl, 4S. Premier, 46. Zondcrw:iter, 47. Montrose No. 2. 
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48. NaopcBocu, 49. Kocn:incng, SO. Lipclaneng, SI. Sc:kamen'g, S2. Kh:ibo5. 
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Matsoku, !19. Motai, 60. Qaqa, 61. Lehcng·la·Tcrai, 62. Robel!. 
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63.Moffat,64.Wesscls,65.Colossus. Fig. 113B. Map of kimberlite localities 
Soulh Wrst Africa: 
t.G. )I.I ukorub, 67, Louwrrncia, in southern Africa and Tanzania. 
T11n1.anlu 
~8. Sultan, 651. Mabuld, (From Rickwood, 1969) 



Fig. 114. Ga - Al plots for veined and unveined rocks from the 

Matsoku kimberlite pipe, Lesotho. 

KEY: 

Veined rocks 

• Garnet lherzolite (CP) 

0 Pyroxenite 

o Cpx-rich zone 

+ Opx-rich zone 

X Other. zones 

Unveined rocks 

• Garnet lherzolite (CP) 

0 Pyroxenite 

<a Orthopyroxenite 

• Eclogite and amphibolite 

• Kimberlite 
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Fig. ll5. Cross-section sketch diagrams of veined nodules from Matsoku 

Pipe. 

LBM 33 A: coarse banded pyroxenite; 4% olivine, 40% opx, 

33% Cr-diopside, 23% garnet (by volume) 

33 B: coarse banded pyroxenite; 14% olivine, 72% opx, 

7% Cr-diopside, 7% garnet 

33 C: coarse banded pyroxenite; 14% olivine, 21% opx, 

49% Cr-diopside, 16% garnet 

LBM 36 A: coarse banded pyroxenite; 54% olivine, 23% opx, 

12% Cr-diopside, 11% garnet 

36 B: coarse banded pyroxenite; 34% olivine, 8% opx, 

44% Cr-diopside, 14% garnet 

.LBM 38 A: coarse CP; 67% olivine, 23% opx, 2% Cr-diopside, 

8% garnet 

38 B: even textured, gneissose pyroxenite; 14% olivine, 

47% opx, 24% Cr-diopside, 6% garnet, 71 ore 

LBM 88 b.a.2: garnet lherzolite (CP) 

b.a.l: opx- and cpx-rich vein or sheet 

b.a.3: garnet lherzolite (CP) 

LBM 90 b.a.2: garnet. lherzolite (coarse CP), 'host' 

b.a.3: 'upper' marginal cpx-rich zone 

b.a.4: 'upper' inner cpx-poor ol-rich zone 

b.a.5: 'lower' inner cpx-poor opx-rich zone 

b.a.6: 'lower' marginal cpx-rich zone 

b.a.l: whole of sheet, composite of b.a.2-6 

Diagrams from J.J. Gurney (pers. conun.). 
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Fig. 115. ~ Sketches of veined nodules from Matsoku Pipe. 

155 



Fig. 116. Cross-section sketch diagrams of veined nodules from Matsoku 

Pipe. 

LBM 87 b.a.1: 

b.a.2: 

fine-grained garnet lherzolite (CP) unusually rich in 

garnet and opx 

porphyroblastic (f laser) garnet lherzolite (CP) adjacent 

to b.a.1 

b.a.3: porphyroblastic garnet lherzolite (CP) away from b.a.1 

LBM 101 b.a.1: 'hos~ garnet lherzolite (CP) 

b.a.2: metasomatic vein containing phlogopite, ilmenite and 

rutile in addition to ol, opx and cpx 

LBM 131 b.a.2: cpx-rich marginal zone of presumed sheet 

b.a.3: inner zone richer in opx and olivine 

b.a.1: whole cross-section of cpx-rich sheet 

LBM 139 CP: 'host' garnet lherzolite (coarse CP) (not available for 

analysis) 

b.a.2: cpx-rich marginal zone of sheet 

b.a.3: inner zone, f~irly ~ich in opx with moderate cpx, some 

olivine and very little garnet 

b.a.1: whole of sheet 

Diagrams from J.J. Gurney (pers. connn.). 
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Fig. 116. Sketches of veined nodules from Matsoku Pipe. 

157 



. Fig. ·117. Plots of Ga, Al, Ga/Al ratio and Cr2o3 against Mg 

number (100 MgO I (MgO + FeO*)) for some Matsoku 

nodules. FeO* is total Fe expressed as FeO. Mg 

numbers and Cr2o3 data from Dr. J.J. Gurney (pers. 

connn). 

KEY: 

O garnet lherzolites (CP) depleted 

O garnet lherzolites (CP) - flaser texture 

O metasomatised garnet lherzolites (CP) 

• cumulate pyroxenites 

• CP in contact with cpx-rich sheets 

/::,. cpx-rich margins in contact with cpx-rich sheets 

)( inner zones of cpx-rich sheets 

T complete sections across cpx-rich sheets 

+ veins 
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A plot·of Ga against Al for xenoliths from kimberlite. 

pipes other than Matsoku. 

KEY: 

• Roberts Victor eclogites 

0 Roberts Victor eclogites, Ca-rich (1 or 2 = class I or II) 

l!l Roberts Victor eclogites, Mg-rich 

A Roberts Victor eclogites, Fe-r.ich 

D Rietfontein pipe 

0 Bultfontein pipe, garnet lherzolites and harzburgites 

X Bultfontein pipe, richterite and phlogopite peridotites 

.& Jagersfontein pipe 

• Monastery Mine 

V De Beers Mine 

T Kamf ersdown Mine 

+ Tanzanian eclogites 

K kyanite eclogite 

c corundum eclogite 

cpx clinopyroxene megacryst 

ilm ilmenite megacryst 

gt garnet megacryst 

* eclogitic garnet 
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LESOTHO KIMBERLITES 

• 
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4 6 12 
ppm Ga 

SELECTED KIMBER LITES 

A • 

0 

' 
0 

+ 
• mica-rich kimberli te 

o carbonatitic .. 
o non-micaceous .. 

a + .. carbonate-rich kimberlite 

4 6 12 16 
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Plots of Ga against Al for kimberlites from southern Africa 
specially selected to be free from crustal contamination, 
and for some Lesotho kimberlites. 
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Fig. 122. Geological map of the granitic rocks of the 
Barberton region showing localities (under­
lined) of rocks analysed in· this work. 
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Fig. 123. Plot of Ga against Al for rocks from the Barberton 

Mountain Land. 

KEY: 

A Peridotitic komatiite 

A Basaltic komatiite, Geluk type 

T Basaltic komatiite, Badplaas type 

• Basaltic komatiite, Barberton type, massive 

O Basaltic komatiite, Barberton type, pillow margin 

( @ = epidotised) 

0 Basaltic komatiite, Barberton type, pillow core 

D Metatholeiite 

• Metabasal t 

+ Acid intrusives 

V Intermediate lava 

'W Andesite 

>C Acid lava 
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Fig~. 127. Simplified geological map of southern Africa showing 

sample locations of Karroo-Stormberg volcanic rocks 

(after Erlank, 1971). 

1. Central area 

2. Southern Lebombo 

3. Nuanetsi 

4. Northern Province 

A. Tuli 

B. Featherstone 

c. Nyamandhlovu 

D. Wankie 

E. Botswana 

5. Southern South West Africa 

6. Northern South West Africa (Etendeka plateau) 
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diagrams showing the location 
Sea Point contact, Cape Town, 
and Mathias, 1947). 

and general geology 
South Africa (from 
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Fig. 148. Plots of Ga and Ga/Al ratio against E.I. (endofenitization 

index, see text) for rocks from the Nejoio Ring Complex, 

Angola. 

KEY: 

• Sl, amphibole-nepheline syenites ) 
) 

First .... 82, nepheline-amphibole-pyroxene syenites ) 
Intrusion 

) ... -83' nepheline-cancrinite-pyroxene syenites ) 

0 S4, nepheline syenites ) 
) 

Second + 85, nepheline-cancrinite-hackmanite syenites ) 
Intrusion 

) \ )( 86, cancrinite-hackmanite syenites ) 

l1 PT, phonolites and tinguaites 

v AT, alkali trachytes 

• dolerites 

0 cone-sheet (eruptive) breccias 
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