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A B S T R A C T  - j?} | ■■

; T h e  f o l l o w i n g  a c c o u n t  i s  a d e s c r i p t i o n  o f  A r c h a e n  roc.k/p 

f o u n d  n e a r  S h a b a n i ,  S o u t h e r n  R h o d e s i a ,  with* s p e c i a l  e m p h a s i s  

Oil t h e  o c c u r r e n c e  of  a  R e c e n t l y  l o c a t e d  y o u n g e r 1 r r a h i t e .  It' 

i s  p r o p o s e d  t h a t  h y d r o t h e r m a l  s o l u t i o n s ,  e n r i c h e d  m  

c a r b o n a t e  a n d  s i l i c a  * e s c a p e d  f r o m  t h e  g r a n i t e  a n d  r e a c t e d  - J  

. w i t h t h e  s e r p e n t i n i t s e d  d u n i t e  i n  t h e  S h a b a n i ' tiitjp.sijasic 1 

C o m p l e x  to f o r m  c h r y s o t i l e  a s b e s t o s .  J

, , A  p e t r o l o g i c a l  e x a m i n a t i o n ,  a n d  s t r u c t u r a l ,  a n a l y s i s  h a s  

b e e n  c o m p l e t e d  o n  t h e  b a s e m e n t  ..gnei&fi, t h e  l o c a l  B u l a w a y & f t  

r o c k s  i n c l u d i n g  t h e  S h a b a n i  i J l t r a b a s i c  b o d y ,  a n d  t h e  y o u n g e r  

./granite* ■ , - ' •

S l i g h t  d e f o r m a t i o n  of  the' g n e i s s  b y  t h e  S h a b a n i  U l t r a -  

b a s i c  find g r a n i t e  e s t a b l i s h e s  t h e  g n e i s s  a s  b e i n g  t h e  o l d e s t  

' f o r m a t i o n ,  a l t h o u g h  i r r e g u l a r  a m p h i b o l i t c  b o d i e d  d i s c o v e r e d  

i n  t h e  g n e i s s  atfe t h o u g h t  t o  r e p r e s e n t  a n  a l t e r e d  o l d e r 1 r o c k  > 

p o s s i b l y  o f  S e b a l i w i a n  age #  .  ̂ r." ,?i|""

I n  t h e  B u l a w a y a n  g r e e n s t  o n e s  * s o m e  of  t h e  b a s i c  l a v a s  

a r e  1 s p i l k t e a  a n d  n o t  a n d e s i t e s  a o  p r e v i o u s l y  th o u g h t * ;  . A  

reifiarkable <r e s i s t o r 1 o f  b a nded, i r o n s t o n e  h a s  beet! f o u n d  i n 1. v 

t h e  y o u n g e r  g r a n i t e .  , T h i s  o u t c r o p  c a n  b e  t r a c e d  along, : 

s t r i k e  t o  u n a l t e r e d  b a n d e d  i r o n s t o n e s  i n  t h e  i u l a w a y a n

s e d i m e n t  is* ", '

L a y e r i n g " o f  o l i v i n e  c r y s t a l s  m  t h e  d n m t e  n e a r  t h e  °

H o n e y b i r d  M i n e , v e r i f i e s  t h a t  c r y s t a l  s e t t l i n g  h a s  o c c u r r e d



V'" ■ ' ' v 7?

I; '' . V, ' I ‘ ■ . " - a '
' /■ ift; tfre fihabani Ultrabasic, a process previously advancedrto

| Tifheacjiiain the various duttite, peridotitej pyi’oxenite and
v'i / i ' \
.); gabbro layers; This layering probably determined the

I attitude-of 1 the original fractures, in which ehrysotile
■ •> | n 1 i;1; I- r?>: , ' " ' ' 1 „ 1 1

- -was later deposited* , : ", 1 ■

‘Etoplaceinen.ii of the younger granite appears to ?ihave been 

along a major crustaX tension fracture * or low pressure area,

 ̂' created in late Bulawayan times, I^e absence of ^arge scale 

deformation structures in the surrounding idptiks, is indicative 

bf an infiltration process rather than one pi,. inj exit ion*
■ - ■ ' 1 - ■ . ; ' IS ■ ' , ;! . . ■ ; . ■#■ - -.0 '

The granite is a distinctive, pink, lQ;Ucocratic rock, ' 

having'"a aiedium-grained, hypidiomorphic granular texture, 

and composed essentially of quartz, mic^ocline-itiicroperthite 

and bligoclase, Three cbe^ibal analysed of the granite
’ 1 ,v ‘ 1  ̂ ‘ \s , ■■ ",

/ illustrate its uniform aplitic composition. However,

voluae analyses, calculated on twelve granite,specimens, . 

show a distinct variation in the tiineral ssseablages, with 

a marked increase in free silica towards the centre of the

0 granite from 34~!54$, and a comparable decrease in fbr " ; 

^plagioolase ,anor tbite content, These trends are interpreted , 

as further evidence for a magmatic emplacement* ■ . r

iiatfprophyric ,dykes, pegmatites, aplites and-quarts 

veins associated with the granite aife described* A cerre- 

lation between these quartz veins and the talc aones found " 

in tbe She.ba.ni Uitrabasio is thought tb exist* for both



represent siliceous hydrothermal fthannelways, ij n 1

Sold-mineralisation, which is widespread throughout'the

area# is thought to have occurred in late Shanivian times* -
- ■ / '■ " ' - - '' ; ' , ... ' ■ ' ''r ' \ ° 1 / " ■'
snd is not associated 'with the^ younger granit'4 intrusion, 

jpinally, na°p#i>;be int.o rs^at-'viewa;held ofi the granite

"■ ' ;  ! ' ■ A -  ■ • r  '-'r  \ -1'■
problem is presented. This- research ..shows that a potash :iy' • • i . ■  ̂ ; ■ ■ |! ; 11 - ' y ■ 1

rich granite can be emplaced as a" low totiiperature fluid ,

; having1 a high water content, and is therefore an ideal •

source for the chrysotile asbestos-forming hydrothermal
r' ' " V ) ” ' !-. t-, -■ _ •
solutions'^ f '  ̂ \ .. , \ v

-! * O ■ ‘ . 'I'

' ■ i ' - - '■ ; . . ■ ,M

1 '■ ■ . 1 ,

• ' ■■

A  ■

0 .' ; ,1



OOITBMTS. ■" 1 , .

- LisL Of Figures* " ' /

List of'’"Plates*, ■■ ;; ,,

. * ■■ n : tHiRQMCTlON ' ■

General .Statement, , , ' ;i 1

Location of Area, ! ,

Communications, - : 1 

Shahanl History* 1 ■ : : - , ■

/■Geography*; . ■ ■ ' "■ ■ ri , " : , ,

/' Climate^ \ 11 ‘V’ ■■ r 

: ,, belief* „ ' : ■ 0
' . ' ' - ' " . ' ' .-V ,l
," . ptaimge. ^ . ■ ' . ' - . '  r

"■ 'Vegetation and Soilts. " ; ' ,

‘Human Settlements. ■ ' , v '

General Geology of the Shabani-Belingwe district* 

Pfevi^us Work. - ' ■ -
Work Accomplished. 1 . ■ - "

O  ''petrology ' _ ■ 1

• '' : Petro^raphic .Desoriptiori1 of the .''Gneiss,,Basement

Normal Grey Gneiss* ■, ■ „ ! 1 11 , 11

„ Banded Pink Gneiss, , . ’’ .  ̂ - . .. ,

laic-garnet Bands,.' ' . , , <>

Shafaanie Mine Gnc-ics. ; ■■ " „

Ampfoiholite*
Microcliner-mioirope^thite - Hornblende Contact Rock* 

Gneiss - Younger Granite Conttiot* ,

Volume and Chemical Analyses. > 1 (v'\ ■ • ;

, . Description of the Bulav/ayan Rocks*

Introduction. "■ '



SedimentarySeries*.. 

Banded ..Ironstone *

' Congloneratsa, Grits and Quartsites. 

Greenstoner Series, \ v' ''

- ; Serpentinites. . 1

0' Spilites, * \ . " -

, Sha'bani Ultrabasic s Western Area.,
fr' ■ ~ "• '

Tate and ■Talc~magne,^ite Zone, ■ . 0 /

Carbonated Serpentine 2orie, ; . s’ . . r 

roO'twai^ffferp-sntine*. - -■ ;. ; ; ;.

r Serpentinised Dunite* ' „

Comparison of the Honeybird Mine with Shabanie Mint. 

Genesis of the OtirysofciXe Asbestos Deposits. . 

Black Dunite. /' , ,

Segregated Hangingwall Rocks, . - .. .> ‘ i>  ̂

Peridot its an$ Pyrv-x^nxte, o ■ p ' " ■

'Actinolite and Aotmuiabe-fel.spar Rock*

„ i Diabase Dykes. " , i ; ■

"General Description; ' . " - '

' , - l%tro^r rpMc-DeseriptioA of the Y o ^ e r  granite,

General Description, * ' -

Chemical Composition of the Younger Granite,^0 

Volume Analyses* ’ / ' o,,, , , _ »

. Method and degree of aoouraoy," ,

, , .Slide variatiori. - .

, Sample "variation, ;■ . c " •• ' 0
. Variations in locality; - ",

?lagioolase Determinations* ■ ,

Introduction. "

is' Measurements of 2V» • ' / ' /.
Parameters of twinning axes for cbmpl&^‘&ll3it?e- 
ala B twins.* ■■ 1 " 1 „ . 1, ,



Ixu frad jiiv e  Index de:iGXx&it)^iiom/ofrJ .0 0 1 ) :
- , cleavgke flakes* 1 ' :. I' i'.! . -~JI> ')»

h If " !V;r ' '
, ■ extinotioa angle. 1 , 5 . j ,

’ ‘ ’ Hornblende Latnpr^phyreS, , , '' '

:.O'ccurrenQ^, , '■ :',.1" ,H ■'■ ' ' ■■■- s 

_(;'C6mpo,si:tiD'|>. ' , ’’ ' . ' '■ ■

Emplacement^, " ' .

Origin* .. ' ■ ° '

• of £egciatite and Ajplit® Occurrences

Graphic Granite. ■■■■

. Simple I^gmatitea.- ' 1

. Aplites*" ■ -■■"■ ■ ■: - '!! , >■' ’ ; „. «** 

fjCViB Association of Pegmatite .with Apli te, , - -
Sh&banie Mine -Pepiatite,̂  an^s^plites, . . . . ; " ,

Correlation of "the S'habanis *v • J Apli'tea' aad ■I'egastitos
with these derived from the yVdnger Granite, ■ -

, . ' StEtfCItlEAL ABB‘'SC0B0MI.0 .SBCTIOB ' \

Introduction. • "....  '' " "" , ■ ' _ ■ ■
■ (i , ■ ' . ■ 

Structures in the' Granite, \ ,

^enaiioti .Joints, ' , ' 1 0 :  ̂ . ." ■. 1 ff 

liongitudinal Joints,*. !i , 1 ■ “ '• * ,

.flat Lying Joints* ■■ " ,
luvesient fracturing and > 0 ^  Fracturing. • •' t ' 

t/ata yradtttres. ■ .■ ■■ ' -..

■ ' Structures in. the (a-neisSk" vf - ■

Bulawayari/gneiss Contact. 1 , ' ;

Aifiphibolite. ■■ : ■ ; 1 ,■ , '
The Effect of th® Shabani Ultrabasic Intrusion on ,
the,'Gneiss*, , ' ^ ; ; : '
fhe Sffeot of. tb& Granite Xfl-bruaioft Oft the toifce,
' ■ ■’ ' . ]/ " '



- .Quanta Veins* ’ ■ i

Quartz Vo ins Associated with the “Younger Granite. 10§ o

Mineralised Quartz Vein,:;. ,. ; ' ' • cr ICS "

, Economic Minerals fDT|hd; in the Sbabani-Belingwe District.

G-old Mineralisation* ■ , • ’ 111 \

The Dove or Dover Claims. , , rv 1 ' -lEL" ‘

The Warrik Claims. ' : 112 '

' .Other Neighbouring G-old Mines* 114

Gbitysotile Asbestos* . , 116

Possible Commercial Exploitation of Minerals Associated 
with Chrysotile Asbestos Mining.

Carbonated Serpentine. - " 116

Olivine Jlour, " 117 -

Talc Rock (Soapstone)';

Economic Minerals other than Gold

; , Galena, , 1

Antimony.’

" V “■ 117 
and Chrysotile Asbestos.

117

■ .. ,, 118

Sand Dredging* , '■ ! ■ 118
' .. , -■1 d’ ■■ ,Ji" ■■

’ r 1 " ^vpoicLtJsious ■ \  ' . • ’o .

Regional Setting1 of the Shabani Gneiss* . _ ■ 120

Development of the Bulawayan tJeosyncline, and Ori$iii ■.
of the Younger Granite* , . ■ „ ■ ,:r ■ 121
Mdde of Emplacement of the Younger Granite* „ >,123

Melting* ' ' ' , '' " „ \ '' 1(128
Migration of the Derived ^anite Melt* ■ r; „\ , 129
Cooling and Crystallisation* " 1 '£32S
Mature of the Granitic* Solutions*, ° 133
Tho Origin of the CbrysotiXe-fomLftg Carbonated
Hydrofe'heraial Solutions* ‘ 1 / ■■

Acknowledgements* 1 0

References* , - •• ' ■'



Fig, r. 1

Jig. 2

Fig;. $
Fig. 4

Fig*' 5

Fig# 6

Fig. 7

Fig. 8

"Fig. 9

^ig, XO

Fig. XI

Fig. 12

Fig. 13

Fig.. 14

Fig. 15 

7Fig,

Fig, 17

Fig.. 18

Fig, 19

" 1 v ,
„ ' , . '

~ lilST OF.FIGURES ' " ' ’

. Geological':! Map, 1*20,000.* Back Pocket.

*: a^oldgical ;Mal> I 5jOOOr, „ ,Mck> Pocket.

1... , o ,< , Facing Page.

» location Map. ' ' - 2
■ " ' ;■ " 0 5

. ,&&eIogical; Column,. , ' 0 ■ ■ , 13

. Sample Location Map. "r; ' ■ . - 24

., Hand Specimen of Anphibole-Felspar Rock, 37
' ' ■ h ' ' , . ■ . ■. : '

' !i ■ * ^ ' ' . , ' ' ■■
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' : , s "" - " INTRODUCTION . ‘

feeneral Statement,. . " /<• ■■ ; 1

During the early geological reeoanaisauce by L&ubscher 

(1$63)» a range of gf&iilite -hills w&s located north-west of 

the Shabani ultrabasic Intrusacn, .'fhcse granite Icopjes 

.became extremely, important *. when they were.'found-to, post-* . 

/'date' the Bulawayan Sedimentary Series', 'and could therefore 

.have been.'1 emplaeed contemporaneously with'the fo'fjastio* of ' 

'ohryootile asbestos at'Shabani.. ..Although the hypothesis ;, 

of a cooling granite providing; the hydrothermal''solutions ,

1 for flbrinformation at Shabani was first postulated by Keep 

r (1929), this has einne been aispufced by ftaubscbe** ’• (1^3) y 

who..derives his solutions from connate water- expel} *• a during 

tb$ downfolding -of the Bulawayan Sediaenta, Shits viev is \ 

not eld by the writer, who has mapped the area in, derail ■

during ;& part-time investigation, from January,, 19 to- - 

.August wl9S4*. Ibis: examination, which -comnenc.ad' vatb the ’’ 

mapping of a granite st-eol: north-west of the; .Konsybird Mine,, 

has-'now been expanded to include the western etui of'the , , ... ̂ 

Shabani liltrabaoio, the anrreunding graniie-gneiss1, basement f 

and-th©'Bulawayan Sediments< - ... -

-, Reconnaissance mapping has shown the granite to expend 

In a north-easterly direction far- as the „t»undi Elver* ■ , 

,12 miles away. Similar granites have been 'examined i n ,.the 

Mashabaand Belingwe districts* and also, younger granltea. ,
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intruded into the Bulav/ayan System farther afield, e*g, the 

Bala'tale granite at S’ort ftixoni The influence of the 

granite on the liberalisation of the district* principally 

gold and cbrysotile asbestos , was also studied* '' '

, , Asbestos raining and associated products areytigoussed, 

together with other local economic materials, prineipa3.1y 

go!d* Two small gold v/oifki»g4 &re described* with a brief 

survey of several Other local properties*1 / ^

Location of Area* , . .

Shabani Town, described by Keep as Shabani North, is 

situated 130 miles due north of Beitbridge, and 90 allies 

east of Bulawayo* By r o a d  these distances are approximately 

180 and 120 miles respectively.

The area investigated is roughly 2 1 lies K.W* of Shabani 

fovm* the co-ordinates of the area mapped are approximately 

29^56* - 30°2' last, and 20°20' - 20°25‘ South. -» The detailed 

regional mapping covered an estimated area of 15, .squar® miles* 

The confining; boundaries are the Sulaw&s|an SeneS to the , 

south, west and north* With the main 0hauani“&welo road 

fOTaiisg the eastern boundary (Map, 2?ig»2), ,, ;

Sbabanie Mine* which has recently been described 

detail by Laubscher (op.cit*) is the largest chrysotile 

asbestos producer in Africa* it consists of a number of ; 

separate ore bodies, all of which are within a two mils , \



Radius of Shabani Sown, the munieipal centre* ■ . ' «Y

" ' ■'■'■■■, ' * ■ , , ' ■ '" , 
-Communi oat ions . * , , „ ■■ ;

Shabani is connected by a wide,tar road with Selukwe 

in the north, ana by tar strip i’oada west to Bulawayo and 

east- to Mashaba and Port Victoria. k  dift road links 

Shabani with Belingwe and West lioholson to the south, 

where it joins the Bulawayo^Beitbridge lational road (Pig# 3)

Shabani is linked to this main, Loureneo Masques railway 

line by a 14 mile branch line from Bannockburn, > f;

The town boasts a small airfield, which is in use all , 

the year’round by light aeroplanes* ' .

Sbabani History* " ’ .' 1 ' . ' , ' ' ’

, There is very little afy- //ittation written on the early 

1 settlement of the Shabani district. Ancients are known to 

have worked several of the small gold mines and Claims in 

the area, i.e. the Sabi, Sabi Vlei, Old 6*ofia and New Gross 

Claims* Hixs Claims and &>B* Claims Several older, Shabani 

residents, who yere originally saalii workers, £>tate. that all 

the''local gold mines showed signs of ancient development*, 

a fact that has already b^fen'commented on by Mehlisa and 

Goldberg (1961). The oldest mine in the district is the 

Sabi, which vae originally' pegged in 1894'. This is 

approximately S miles, S*Ei of Shabani is unique m  the



area, for it Has "been mined intermittently tip to the present 

Other early registered gold mines are the Gatling Hill 

Mine (1899) and the Humorist (1000), both of which have > ' 

closed down. .'' " " , . " J ■ ■

' Although the presence of chrysotile asbestos „

evidently known,earlier by the local prospectors, th6 first 

official record was ‘a .sample of chrysotile asbestos exhibited 

in the Bulawayo Museum from the Belihgwe District in 1906,

Ihe Belingwe District in those days included Shabani; but 

apparently this specimen was, of poor1 quality * and Keep (1929) 

doubted that the asbestos came from Shabanie Mine* Poor 

quality fibre does exist at Shabani, e.g. the Sheffield 

Claims, where barsh fibre occurs in'serpentinites intruded
■ ’ . ■ 1 n ' [i 1

into the ...Bulawa^an Sediment s. Harsh fibre also outcrops at 

surface, especially on low lying ground where humio acids 

have altered the ,silky chrysotile fibre* ^

Renewed interest was shown in the years from 1915-1917, 

when the present day deposits were pegged by Mr. to/ Kerr for 

the Rhodesian m d  General .Asbestos Corporation limited* ̂  1ft 

1919 one of the mines on the eastern limit of the m&iii fibre

bearing bodies (Nil Despersndum), was taken over by the n -
’ ’ 1 • ' , h

Afrits an Asbestos 'Mining Company oMmited, §, subsidary of . , 

lurner Bros, Asbestos Limit ed, England. So day this company 

controls all theCentral portion of the Shabani Ultrabasio>
, * v' -1 1 ' - 1 ’ .
i.e, the main economic chrysotile area* with the separate

■ 1 " - n <



mines and claims 'being amalgamated into Shabanie Mine* ; 'I

Parmittg‘in the district is difficult due to, a generally \

low /annual rainfall, -and extremely high temperaLareg in t)iev n,||

aummer*, Many of the farms were lands originally granted to !
* , * ' ' ' <\ ' ■ .. ' • |
the pioneers and early settlers, and as stated by Keep ^ ! 

(op*cit,)>, if it were not ,for the nines, several of the ’

gmaller farms would not have survived/ ' j

- : The large local native poiiulat'ion is mainly comprised 

of the Makaranga tribe* This tribe was easily subjugated

by the invading Matetbele in the middle of the 19th Century •

and it is said, offered less resistance ‘than any other tribe*
• . , " ' ft ' " •

" , 'i;' , " ' , ' . ■ ■ , . 'o ■

Q-eon’ra^hy. , ' ' " .

Climate. ' , , ' ; \
-1 i^i ■ i 1 - .
r As a result of the low altitude (Shabani Town is 3100 ft* 

above sea level) and the encircling bills,, the district _ " 

records some of the highost temperatures in ?(juthern Rhodesia 

in summer* Frequently these exceed 100°P, and are often 

coupled with a hî ih humidity immediately before, and eluring, 

the rainy season. October is often known as 1 suicide1 

itott̂ h in Scat hern Rhodesia, and this colourful colloquial 

,phrase is an apt description oi Shabani on a hot sultry

October day,  ̂ , '

Rainfall is extremely variable, but the yearly average . 

of 22,'j is normally lower than for most parts of the country. ....



Plate 2.

Lookup Sif towards Shabani. .
Foregroiind - younger gr smite.
Centra - vht* gneiss plain,
Bacground - Shabani Ultrabaaie hillt
(a) - anticlinal structure.
(h) - Koneybird Mine.



The rains fall between October and •'February, with scattered 

j Showers and 'thunderstorms in March and April. , The remainder 

df the year is dry;, with warm days and oool nights"* °

-Occasionally an overcast day with a light dri&zle, (locally ; ; 

termed ‘gutiO may arise, although this is exceptional,
V  « .  ' '  ’ ■ j ' i  ( '  r ,  _ , I V

Frost does not normally occur, but during the winter - 

temperatures, .may occasionally fal̂ t below 4Q°f 4 and f̂ o-St"; r 

can, then develop on high ground. > ,, (/

Relief, • f, ■■ , „ " >  ; ■'

The average height of the district ahove sea-level is 

5 j100-3>200 feet. The landscape features are related to 

the differential rates of--weathering of the underlying rocks, 

main, physical features are suimai „ d briefly belbw,,
<> " ' '■ ■ - '■ ■ V J

The Buiawayan geosynclinal deposits * which strike in a

\  J\h direction and dip steeply to the S.W*, form a series t 

of hills and valleys parallel to the main strike, Banded / 

ironstones, deposited at the base of the Buiaway&n Series# 

form a prominent knife-edged escarpment rising to 500-600 

feet above the general ground level* Ultrabasic and basic 

rocks, collectively Called greenstones, are intruded parallel 

to the sediments, and generally give rise to lower and more 

rounded hillsJ an. exception is in the extreme where

at Dadaya Kop 4137’ they form the ’highest; peak in the 

district. The Shabani Ultrabasic sill is identified by 

Steep rolling hills rising to 3690 feet, deeply dissected



by cross-cutting galleys, : The dunite, whireh normally 

v/eathers rabidly, develops-;a resistant silicified capping 

on high ground? this tends to protect it f’>om further !
■ ■ ■■ ■ ■ * ■ ■ ■ ■ ; (s (- . ■' r» J . . ■ ■ , ’ . . ■ -

erosion, and leads eventually to the formation of a steep

sided pinnacle (Plate 2), Carbonated-talc zoned and 

diabase dykes in the dunite develop narrow flanking \

depressions /along the sides of hills* and are easily ?

discernable froii slope profiles, _ ,

The older gneiss, peneplaifted already in. .pre~Bulawayan:' 

times f form# the bulk of the low Ijring ground today, When’; 

£reshlr exposed, the gneiss is extremely hard and competent, 

especially unweatbered specimens collected from underground 

on Shaba&le Mine, Under the present climatic conditions / 

the gneiss decomposes rapidly.* mainly by kaolinisation of 

the felspars. The gneiss-ultrabasic contact"frequently ; 

occurs on high ground*. This phenomenon is the logical 

result of differential weathering, for t^e ultrabasic is : 

more resistant to erosion thaa\^Jie gneiss, as can be ■ 

observed everywhere itt the districts Worst (1956)> 

expl&itiittg similar contacts in the Belingwe district,

believes that the ultrabasic-'was intruded into an 1
■■ ■ ' - ' . ' ■ ■’ ' ' . ■' ' H

established gweiss landscape* - <- - - II ^

C~\ " The intrusive younger granite forms a narrow range of 

whale^backed eiicfoli&ted hills, striking in a-N*E< direction, 

Odoasionally steep sided «castle* kopijes may p  developed,



but these are the exception rathe? than' the rule. The ' 

main hills rarely rise to more than 200-300 feet a’oove 1 

the surrounding terrain; there is a distinct gradual 1 

increase, in elevation when traversing from the gneiss oil 

to the .graftit^#. ■ ■ : ^

, Quartz veins ahd aplites form narrow a?l$gea which are- 

distinctive * in the field and oh ferial photographs* Some 

of these ridges may develop into major physical features 

rising to 200 feet above normal ground level,:,

Drainage, " ' 1 '; '

The Shabi River and its tributaries form th$ main 

drainage system of the area mapped* This river, flows 

from North to South unt?'l it encounters the Sulawayan hills 

where it1 swings to the South-East > is a tributary of the 

regional liunui-Sabi river network, Iibcally' the Shabr'rl^r: 

■system is controlled by faulting, shear-zonea, dyke£ and the

gneiss' foliation*"

The Shabi ceases to flow from May/June to October/

Hovember, when it becomes a succession of small pools,

,.whilst the miner tributaries only flow intermittently j- ■' 

following heavy rains# Sue to the spasmodic but violent 

flooding, the tributaries frequently ajaattgecourse* leaving 

temporary oxbow channels in the abandoned river bed. j$he 

gradient of Shabi river is X:350> measured over 8 a^Xee^ 

from ths* Ugome bridge to the Bulawayo road bridge (Fig* 1),



but locally varies considerably.- lu places it has r' 

excavated a bed up to 15 feet deep* partly by pothole* 

action}.̂ - often/the true depth la concealed by sand 

deposits,. These are /excavated by local building
: ■ ■ ■ 11  ̂ 11 : 1 , ,, n _ : * ,,-

contractors, who annually rotate their working site3, the 

' deposits being renev/ed during the rainy season when the 

rr/ers are in flood* Because of the faster rate of 

deepening of the iaain channels, the shallower tributaries 

form narrow steep-sided gullies or dongas where they enter
. .. ..." ■' ^ . , 1 : a . . r. • " '

the main streams due to rapid downcuttiiig of their beds 

"in order to attain the grade of the/V Shabi river* ^

:: Owing to the unrealiabie seasonal. rairf&ll-^JtoMertfua  ̂

small dame have been Constructed eh the gneiss* which 

(although folifeted j is poorly jointed and lherefore proyi.des

a reaiottably impermeable floor. Additional vsiter is S :
' > ■ -- " 1 - . 1 ■ r'~\ ' v • : 

provided,by pits in the river bekt and boreholes'drilled on

prominent structural features, e.g. shear^aenes.

:,7 6h the land bordering the y o u n g e r  granite a radial, :

drainage pattern has been developed througll springs v

or igjin&t ingest the graftite~gneiss contact* Even during

the wet season the gratUtc itself appears arid, for the

surface waters are rapidly tak en underground by a uell ^

foi'BiQd joint system. Boiae of the springs are perennial>

although they may disappear again within a few; feet of

th^ir outlet during the dry season, ffbey form useful



. . ' ' " ‘ ■ i! 
markers for mapping the contact” where it is Concealed*

, Similarly* joints and shear fractures can often^e. "

interpolated from the lineal distribution of trees and

shrubs,' .,.' '' ' - . '■

.. r As_ a result ;:of the int emit tent flow of-the .river
,v ■ " .■ { ■ ,, O''' ■
system,, stagnant water" is commonplace and forms, ideal - 1 ■■ 

conditions for the propagation of bilharzia and breeding■ 

grounds for the malarial mos^tiito. Fortunately tha latter 

, has .almost been eradicated; but the scourge of bilharzia 

is rife* particularly amongst the. native population* : %■

$ Vegetation .and Soils, - ' ■ ■ ' '' ■ ■.

.■ A distinct suite of trees and'shrubs is associated;';

", with each '6i the major rock formations* 3're<inentiy-the „

".vegetal demarcation, near the geological contacts is ^

, sufficiently sharp .to ’be used. as. a guide for ma4 •‘it £• ,. 

J£hi& is especially true for' the granite-gneiss contadt* \ ■■ 

'which in places is concoalod beneath a deep soil cover* ...
. 1 n , ' 1 ■ ■ (,i

' ’ the serpentine rooks arc more ̂ esist&nt to. erosion ' 

than, the dunitaj,, hut both decosipose to a rich dark brown 

•f-^eil-which'supports & thick bush growth* ■ Shorn bushes' ' 

ar<̂ . the most .prolific variety, especially the hooked' , ■■ 

rambling* .thorn (tlsinga Acacia^ Verek)* and the knobbly  ̂

thorn (Acacia Hi^rescans)* A distinctive marker bush, “ 

Buolea Eyleaii, Imown,-.locally .as the ''chinda11 (asbestos) 

bush* is associated \W!th the talc footw&ll and the talo



Plate 3.

lounger granite/gneiss contact on the 
Shabi river*

Foreground - f-naiss.
Centre - Shabi river.
Background - Younger granite.



zones an dykes cutting the Ultrabasic intrusive. Similar 

bushes are associated with the basic soils derived from" 

ampKibolite reianants in the gneiss, "

gneiss supports\ & thinner and more open Vegetation,, 

consisting ef^thorn bushes separated by sparsely covered 

coarse grass clearings* 3?he soil varies fro® light to 

dark grey in colour, depending on the percentage of mafic * 

minerals present* Mopani, wild fig and euphorbia trees 

are occasionally found* .. ' ■ >

The granite soil consists''of course grains of quartz 

and kaolinised felspars; its colour, coarseness and 

angular nature are distinctive. The soil is nearly an - ... 

exact replica of the solid granite* fpr there'has been r'

Very little mixing with foreign soils * duo to the poor, 

surface drainage, Thorn bushes are almost completely , • • 

absent, the principal cover being ktferse grass* Widely^ 

Scattered mopani and wild fig treos are eoinmon ofl this 

rolling grassland. Euphorbia■, baobabs :dd aloes occur 

o'k the granite hills themselves together with a wide 

variety of shrubs and creepers*

Human Settlements*

The, local tribes prefer to live on the granite for a ^ 

number of reasons:- ; ■
*■ " • , j'

1, A constant supply of water, reasonably free of biiharssifi^ 

dan be obtained from the sprihgs flowing from the granite*
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2i Shelter from the elements is provided by siting the 

. village in the lee of granite kopjes (Slate 4). ,

.3, Due to the lack of undergrowth * any threat from hostile 

tribes .or wild animals can easily be-detected*

4, She open grassland offers- reasonable pasture for cattle 

and goats.*' ; ' " ■ ; *

5, 'Superstition"’has implanted in the native's mind the

, notion -that the granite' is" a "good lUck" air&a. , ̂  ^
'’ iK *,;V' * ', o** * ■ ” ■ . . - . . ■ ■>

Unfortunately, because1 of this preference for granite

l6calities andVfcbe; naturally ;poor soil, the grasslands are

easily overgrazed, which leads to the formation of ,f’semi-

desert" conditions (Alai'S 5)# ' N?

Outside t>ie tribal lands, wbos.e population in 1964 was.

estimated at 100,000 natives, the largest settlement is ' V

Shabani with ,■& European population of approximately 1800,

Ebff latter is directly or indirectly associated with the

mining o^chry so tile asbestos. Drinking, water is a Sdarce

commodity? is obtained for the town ̂ r01a a seven miles 

long, pipeline from dams on the. Lundi ri^r, whilst untreated 

water is puniped from the mine# Belingwe (population 350)
' ' ■ '' ■ ■ .. . n
is the only oth^r neighbouring settlement5 'this, is mainly 

a farming community, though small asbestos and gold mines 

ocfiur mattered throughout the district# * .

, 1., 'Sv ' ■ ' - ' ' : ' o  .
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general Geology of the Shabani-Belingwe District*

Ih$ rocks exposed, in the Shabani-Belingwe District are 

Precambrian, with the exception of recent deposits of soil* 

river gravel, surface limestone and alluvium (Fig* 4). ,

The earliest Archaen rocks identified are the 

amphibolite zones in the gneissr These irregular and 

highly altered bodies are thought to represent ancient :
■ ' ' -" ' " ■ ' , : o* " ■ ' ■ ■ ' ,\\ *'
basic intrusions' into granite or sediments* for1 they are 

definitely a pre-gneiss formation* With th& development 

of a gneisslc structure, these basic zones gride

imperceptably into a dioritic orthO^gneiss St the contact*
. ! ' 1 ■ ■ ■■ - ' . i ■ 'r " 
Similar altered basift rocks have been observed inthe

Mashaba area (Wilson personal cioaiauniGa-tlonjv ■ j

The gneiss basement, which forms extensive IbW-lyin^ 

plains, covers the greater part of the area investigated*

The gnsis# Underlies the Bulawayatt schist belt to the, west r’_' 

and south, and continues north and east without interruption 

into the Mashaba District*

Although poorly exposed, sufficient outcrops ate ■, , 

available to show that the direction of foliation Varies » 

-Considerably locally, but has an overall N.N.W. trend* 

the gneiss is predominantly a medi;ula*grain^d, t^oyi 

leucocratic rock, with a Melt foliitsd pOrphyroblastic 

texture, Fine and coarse-grained varieties with poorly 

developed foliation are also found. The composition is



,s^ -  ; _ /■ . 14-..''̂ ■ - ■■ '' ■■ , ' / « .

mainly granitic,.but does grade locally into a dioritic 

ghei&s* This latter rock is normally associated with
' ' : /y1 ' ' 11 *1 " ' 1 ' 1

the amnhibolite/gneiss contact rocks* , ■

r '' Tfie results of radio-isotope age determination on 

; specimens collected from, the gneiss are not yet available; 

but the ♦rock* definitely predates the Bulswayah Series* -
. 1 , r p  : it 1 \

Mabgregor (1953.) has defined this gneiss as pre^Buiawsy^i,

but probably poSt-Sehakwian> and is theref ore the' earliest
" . - 1 1 . ' ■ . * . ■1 . ■ - 

of the Rhodesian Archadn granites, with the aciphibolite >

rocks possibly being of Sebakwian age# , , .

P^n^planation ,?f th&' gtleiss was followed by,
■ - 1 _ " ' 1 . " r,~ ■

deposition of the Bulawayan sediment^ consistiff^ of an
f ) .  ' ■ . r~\ . 4
alternating series of congloiwrates, banded ironstones, n;

quartzites and phyllites, Shallow water conditions must

. have existed at the time, for the conglomerates are

intr&formationeJ an& contain bonded 'iM
. V  ■ ‘ " ’ ' ' ' "

’ pebbles.

With the development of the Bulawayan geosynclme, 

large .submarine' outpourings of basaltic and andesitic l&i?as 

occurred, together with the intrusion ot basic and ultra- 

basic dykes and sills* Due to their metamorphi^ 

alteration.} these rocks have been grouped together as the 

Greenstone Series* Near Shabani these sediments ahd 

greenstones form a high range of hills striking NW, the 

, dip being to the SW, This range is gart of a wide
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syncline that plunges in a southeasterly direction. , 

According to Worst (1056.).̂  the same BuiaWayan formation 

south of B^lingwe* sdmes 22 miles South of Sh&bahi, forms 

a synelihe plunging MB* it would therefore appear that 

the rocks of the Bulawayan System farm an "S"~shaped 

basin whose Centre,1 and widest development, is approx

imately 6 miles east of Belingwe. This irregularly 

Shaped synclinal feature has been commented on by 

Macgregoi* (1951) > who envisaged a simple sinking of the 

crust in the geosynclinal basin* with elevation of the 

f gneiss foreland by isostatic readjustment*

The iShabani Ultrabasic body was intruded as a sill

into the gneiss, during the early stages of development -
' '' f--* " >1 . ' 
of, thd eugeosyncline. The Ultrabasic has S strike

length of 9 toiles in a HW direction, i.e, parallel to the

strike of the Bulawayan rocks, and dips in a general

southwesterly direction at 30° - 60°, The sill has an

estimated thickness of 5000 feet and has segregated from

the basti Upwards into dunite* peridotite, p’jroxehite and

gabbrd fractions* Scattered serpentine masses, intruded

between the Bulawayan sediments and greenstones, had

previously been considered to be sills (Keep 1929 and

Worst 1956); but recently Xaubschar (op.cit.) has ’

suggested the possibility of their hein# ultramafic lavas

poured out subaqueously on Bulawayan sediments prior to



the eruption of basic lavas, »

Following on thr? consolidation of the Shabani 

ttltrab&sic and the final development of the Bulawayan 

eugeosyncline, together with the associated compensating 

isosiati?v m0Vements, a diabase dyke swarm trending M E  

was intruded* These dykes, which invade all earlier 

formations in the area* have proved to be a valuable 

time indicator# ’

' Pinally, NW of Shabani, a pink unfoliated leucocratic 

granite, rich in potassium, was intruded, The granite 

a dieepn'tirtttous strike length of 12 miles In a NJS 

direction? its elongation therefore is approximately at 

right angles to the trend of the Bulawayan eugeasyncline, 

tfhis granite , whose outcrop width ranges from fa to 4- 

miles, is intrusive into the Bulawayan rooksj it> is 

similar to granitic bodies tfGcentiy mapped in the , ( , 

Mashftba District (Wilson personal communication), whose 

! strike, of ‘elongation is also comparable* "^Ssooiated 

with these granites is a series of aplites* pegmatites* 

and quartz veins, whose strike is generally $ to NHW, 

in the latter case following the gni/iss folia|ion*

,,, Gold-bearing quartz Veins were then emplaned on-a 

wide scale* trending in every direction,* on t^origin&l 

map of Keep (1929) , however, ^refe^red trends % and Nil 

can be discerned* The majority of the small workings on



these veins are now flooded!, or have caved*in* making . 

further investigation impossible* , Only two mines are 

being woiked at the present day, neither, however, being 

large^producers* ; . '

The formation of the large chrysotile asbestos * 

orehodies at Shabani clearly took place, after the intrusion 

of the SNS di^baae, dyke awaria} it is the writer’s 

contention that these important economic deposits are 

related to'the emplacement of the intrusive yowtger granite.

Previous Work* ; : ,l-i' * -i*"i* " " 11 1,1 "* 1 . ■ ■ . . i

Apart froftiearly mining reports of limited scope, 

the only regional geological work in this area is tha*  ̂

cferried out by Keep (op*clt<)« Foi* the Shabarti District, 

this still the standard published work of reference.

A tdpre recent publication by Worst (1956)> describing the 

geology of & neighbouring atee, has helped, however, to . 

clarify1 certain local geological features* The latest 

invest ifat ion is the very detailed account-by iaubacher c/i 

(op.cii,), on the mode of oecurrence and genesis Of the 

chrysotile deposits within the Shabani yitiPahasiiiô  In 

this the&islhe presented the following summary of Keep s

views* \ • . ■. ' ,

U  D e p o s i t ! o f  Bulaway&n sediments and greenstones on

pte-exist|hg baaeaent* (,
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2. Intrusion bi ultrabaaic rocks, ikeluding the'Shabani 

Ultrabasic body, into Bulawa’yan rocks,

P* Intrusion of ”granits«gtteisail by m g m b i o  stoping, and 

tilting of the.ol^ey formationa, with subsequent 

compression of these rocks, ,

'4. Compression. jointing developed in the Shabani Ultra

" . ' basic, ' , ■ ' ■ " -

5,; Magmatic gases 'aiijS vapours-,; cprU'tted from the cooling ’’ 

granit e-gneiss,, entered joint planes in the Ultrabasic 

causing serpentihisation,

6, iMplacement of serpentinous solutions in cooling 

fracture# in the Ultrabasic, with the crystallisation

Of chrjrso tie asbestos,
} . • * ■ ■ ■ . ■ . . : " 1

During stages (5) and (6), shearing and the formation of 

talcoseand actinolite rocks Occurred} as well as the 

development of brittle fibre from serpentine and chrysoti^ 

fibre around the odgoa of the serpentine rock mass* '  ̂

The main differonees between Keep's and Laubscher's 

views are as follows:- : '

1, Deposition; of Bulaway&n sediments and greenstones on a 

peneplaned surface of gneiss (Keep’s "granite gneiss11)« 

2* intrusion, with subsequent segregation, of the Shabani 

Ultrabasic into the "granite-gneiss" >' now shown to be 

, older than the Shabani Ultrabasic and not, intrusive into 

the latter*



:4i Development of shear zones in the gneiss and Ultra'basici 

%  Intrusion of a younger unfoliated granite kith
■ 1 *1 ■■■ , ' " . , ■ ® ' 
associated aplites^ pegmatites and quartz -veinsi 

6* Serpentinisatioh of the Ultrabasic by "hydrothermal'* 

solutions largely derived from connate water, forced .
, . \ \  , ■ . . _ t r 1 ' , 1 *

out of the et-geosynclinal Bulawayan sediments and lkvas 

by orogenic Compression* ; , ,: -

7a,- formation by these solutions of chrysotile asbestos in 

Structurally suitable areas of the dunltic portion of 

the Ultrabasic, 1

8 » Increasing carbon dioxide content of these Solutions

converted silky o'hryaotile. fibre into brittle fibre,
: ' ■ ' ' ' . • ' . «•>, ■

and eventually into tale pseudomorphs.'

Two of the most essential-differences between Keep's
>\ 1 1 - 1 . ■ 

work and Laubsoher!s present findings are the relationship

of the ; ''granite-gneiss11 to the Shabani Ultrabasic, and the

derivation of the chrysotile-producing hydrothermal waters,

’ Since the publication of Keep's Bulletin in 1929,
' . ' - I • ' ' ...

Shabartie Mine has developed the largest ohrysotilo

mine in Africa and one of tVe premier asbestos producers

.in the world. In the course of this expansion, a vast

amount of new geological information has come to light,

from underground development, surface mapping and bore*
* ' : ' '

holes,

3. Intrusion of a diabase dyke swarm, , .
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\ following points, serve to clear up the relation

ship between the gneiss and the Shatte&i ultrafes ̂ »

14 Intrusion of diabase dykes into the gneiss and Ultra- 

1 basic, occ-drred prior to the serpentinisation and 

^teatization processes, which Keep related to the 

"granite-gneiss", . " -■ ' v

2. Ultrabasic rocks in contact with the gneiss are not
1" • ' f . " ■ ■ ■' ; • ({ 1 
foliated. The only foliation or shearing developed

is in areas of hydrothermal activity* %

3, Xenoliths of basic rocks observed in the gneiss have 

been altered to amphibolites and amphibole*-felspar
v * " ' ' ■ ( ( ■

rocks, with a strong gtteiasic foliation developed near 

their contacts* „ '

4. Setter artificial exposure and detailed mapping of the 

contact zone has clearly established the intrusive 

nature of the: latter* among other relevant f eatures *

gneissic foliation in the Western a*o& has Wite r;
' ■ A\ ' • ' " • "I
1 ahviou/’;/ been disturbed by the Ultrabasic* . , , f"
■ 1" ■■■■ i' ■ .r " i '
5 i " Bi.ila,way&n roell?? have, been tilted through nearly 90 *

If tfe tlit$M*asie wer® pre-gneiss in age, it ■

would origiHfelly^ t̂' tfis fei|3,e of1 intrusion and

•> differentiation, -have a $ip $P° to the north*.
■■ ' ' " /■ k  . .. 

This would bring tfte. wall \t»* 4iA#atG layer out on

top, and /lylaoe tUie tta?rofe,.$)̂ u»̂ a.5f!:segr#jg«ikd pyroxenite and

,aotlr,slite-fels>5it, rocks .jrt ■■ ■■(Sfte. Geol, Map

"vn\ 'A \¥



t! Pigur'e l)» This would be radically in contradiction 

with known differentiation trends and therefore 

" extremely improbable. , .

6* In the liaishab:a area* which has a geological getting 

similar to that of Shabani, tb&v chrysotile-bearing 

ultrabasic rocks are quite clearly intrusive into the 

■. 1 _ gneiss.' ";■■■' " " . ' : "v .. | ' .

Laubscher, along with other worker^, e.g* Mehliss (it 

’Cand Morgan'(l9B6‘) f has questioned the'existence of a Pre- 

Bulawayan System, i.e. the Sebakwian; Previously it had 

been assumed th£!,t the Shabstni Ultrabasic had been Intruded
: ' 1 I'1 , , . * ' I ' ■ -iZ- /'" '

into Sebakwiari pediments, which were later "granitised" to 

form the gneissi The present investigation, too, has 

yielded no definite evidence of any residual sedimentary 

features in the!;gneiss. This, however, may in part be 

due to the generally pooi* exposure of the gneiss.

Xenoliths of baiic rocks (amphibolites) have been found in 

the gneiss * closely oomp&rable with similar bodies in the 

Maebib^ District. Therefore, although the Shabahi Ultra*-

basic\is definitely ofWLatoayan age, it is considered,
\ ' ’'j ' I - " ,
\premature to discount the existance Cf the Sebakwian

System in this krea. In the neighbouring Maahaba and

Port Victoria fiegions t/ilson (persChal commufticatiott) has

mapped large mMbers of smallish xenolithic serpentxnite

bodiee wlthitt ihe" gneiss*



- A major discrepancy between previous work and the

present inv£stigatioh relates to the influence, or other*- 

wise'v of the younger granite on tbe formation-of 'chrysotile 

asbestos and the mineralisation of the District generally, 

k»B* gold. Keep (op, oit. ) mentioned tlie existence of ail 

uiifoliated pink granite in the Wedza peak area/ but 1 

considered this to be a local variation of the grey .

''^ranite-gneiss’1, and not a separate latei?/ intrusion,?

In the course7:of a Visit to this area* however, the Waiter 

f bUnd it to be closely comparable to the Shabani younger 

granite deeurrerices. Similar granites have also been 

described by Worst (op*oit,) in the Southern Delingwe 

District, He Considered them to be late phases of the 

main gneiss. Several of these granites, Were visited to 

establish whether they are merely phases of the same main 

granitic cycle or later intrusions* The writer believes 

the latter to be the case, and that,,they are not directly 

associated with the main gneiss*

:/ As a result of detailed mapping at Shabani, the 

writer has proved the existence of a very much later 

period of granitic intrusive activity* Due to its ; 

allegedly dry nature, the influence of this granite on the 

formation of chrysotile fibre has been entirely discounted 

by Eaubscher (op.cit,), who also doubts the effect of 

numerous quartz, aplite and aplite^pegmatite veitia that



, have emanate from it. Considering the similar age ’ 

relationship the younger granite and̂  the formation of 

'chrysotile asbestos, it is the writer's opinion that0 Keep's 

view as to the-source of the hydrothermal solutions is now 

justified. All that requires alteration is to substitute

the recently discovered younger granite as the souros of
■ ;i ■ ■■ (‘V - . - ' r'
the solutions instead of Keep'a Mgranite-gneiss,t*

Work Accomplished* ’

1) A map (1?ig. 2) of the most signigicant area was 

constructed on ^permatrace"* by compiling a mosaic of aorial 

photographs on a scale ,.of 1:6400* By means of a pantograph, 

this map was later enlarged to a scale of 1:5000, In order 

to'obtain a broader geological b^kgr ound» a larger area ^as 

■mapped (Pig, 1) on a scale 1:20000, using Government aerial 

photographs of the same scale*

2) The main detailed mapping was plotted in the field 

directly on tracing paper overlays, strike and dip readings

being taken by a Brunton compass compensated to read True
> 1 ■ 0 *

Horth* The maximum error is believed to be - 1 in. „

,bearing and 30 minutes in inclination,

location of position in the field was easily obtained

on the; granite and in most areas of the gneiss, due to the

open nature &t the veld. Some difficulty was experienced

On the Bulawayan sediments ,• the amphibolite bands i,w .,the



gneiss, and the ultrabasic outcrops, which weather to a 

lioh soil and support a very heavy bush growth. The error 

m  location is probably of the-order of.10-20 feet, increas 

ing to 40 feet in dense bush regions.

3) Due to the depth of weathering, outcrops other than 

on the younger granite were normally rather rare, There

fore every stream, gully and donga needed to be traversed, 

and changes in soil and vegetation recorded. Six hundred 

and thirty hand specimens were collected. These do not 

Include samples of sand and mineralised quartz vein , 

material, collected for heavy mineral content analysis,

4) Voltufte analyses were carried out, principally -oh thin 

sections of granite, using a Swift automatic counter; ;the 

error established on two specimens f.vom sections cut along 

thred axes was of the order of * 3# for th% chief minerals*

5) 3?lagioclase '’Compositions were derived from optical 

■determinations using a Fedorov Universal Stage* A number

df Composition curves were used to determine the anorthite 

contents, e*g.

(a) Bikotin Twin axes curve*

■(b) Smith and Van der Kaaden Curves for the optic axial

angles* :

(c) Siemens XAl’A and YATA Curves (Albite-Ala B Twin Law),
' ■ ■ ' ■ '

(d) Sleauaons SAC!' Curves* „

(e) laidu maximum extinction angle method*







These values were c he died by refractive index measurement 

bf cleavage figments parallel to the (001) plane* 'r*)h& 

refractive index liquid was mixed on the slide, fmdiVhe r 

resulting refractive inde^ value read from a Berel< ' 

refractomet'eri '■ .■ ■. .,.■■■

6) Three chemical analyses of younger granite' werei",

'v- carried two by Tufne'r and Newell and one by the

Southern B^pdesian Government Laboratory} Analyses of r 

aplite, gneiss and araphibolite were also undertaken by * 

the latte?. Nig^li values and norms have been calculated 

for these rocks, together with three Mashabst; analyses'* And

the granite-^ieiLssT^I Keep. ^ ^

7) Heavy mineral se^ar&iibioh was-done by first, crushing

to -100 te +200 memh and then treating 10 gram; sample? w.'th
' ■ 5 ■ ' ' ' * ■ ' • / ’ . t  
bromoform, The thrse concentrates. ~ heavy magnetic, heavy

noh~magnetio, and light, minerals > were then weighed care*-

fully to obtain relative-i*atic percentages* _ ;

i 8) A britljf investigation was undertaken oi several small

r gold workings fc.nd prospects in the District* Panned

p samples from a .number of gold prospects were also examined/

9) 3?&lished sections were made of of & samples from the

Dove-Claims, Warrick gold Claims> and Gatling Hill Claims?

£\ttther po'iished sections were made of bahQd ironstone

and,a gdXfl-to&grteeite occurrence on Shabanie toe, ,



u  \  " - V ' '  ,v  1 :

10} Photomicrographs were taken of relevant features 

found in thin and polished sections. ! ,

11) All field observation data were structurally plotted 

on a Volfe equal angle and Schmidt equal area stereographic 

net, and contoured. > ,

, c :
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.’PETROLOGY. “— -r “■ '-;r 1 '' ■ - , " _

’ ' , ; i .. 1 ' : ;

Eetfrogra’phio Description of the Gneiss Easement
" ■ . - ■ ■ 1'’ ' ■■ '

Normal Grey Gneiss, „ n , . , - : .

In hand specimen the gneiss appears largely as a 

iae&ium-girained,, banded, lighi«grey focicj extr/Jntely 

competentf bivfe- tending to fracture .along its foliation.

The degree of foliation alters considerably, but in nearly 

all localities a v^light foliation is developed. Although 

Variations in composition do occur , the gneiss is '

jprincipally1'granitic, altering to a dioritic gneiss 

adjacent .“to xenolitbic bands of altered basic rock*

1 Quartz and felspar are the main mineral constituents,

with varying amounts of ferromagnesian minerals (amphibole //
—  ' ^  > . ' !l : ' ■ ■■ \ L 1 

and biotj.t^), Magnetite, ilmenite, and secondary lim̂ ni.t.e, ,;

as\wel,l acr. j m l p h i d ^  mostly pyrite, occur as accessories, /:,

- r "The parallel alignment of ferromagnesian minerals,,
■■■M ' . , 7■ ,
frequently segregated into narrow bands,, is .responsible ,•••/ / 
' ' • ‘ : ■ - I/- ■ 'ft

for the well marked foliation* In ̂ he, more leucocraticj o |

varieties> the orientation -of quartz and felspar qrysta^ //

fji 'vides, a rough* m ^ d e f  ine’tS. foliation,. ^he quartz .L̂s j
' ' ' .-7 ' ’? ' r“ ' /•’ , //

occasionally present as 'pod1*"Shaped masses elongated in |>

tfe direction of foliation, foxing aUgen gneisses whe/re i
- A - ' ■. \ ■" //■■ 

the fe3fsjpar is similarly. deformed* ; . jj
- Micfoscopic ejcamination shws the gneiss to have -a n <



' ■ ■ ' " /: ' ." - ■ 26. .■ . » . ; , ' - ' 1

foliated porphyrbblastic f abric, with only rare development 

of granoblastid fabric, ‘ il '

Quarta is anhedral to subhedral, fractured and 

displaying .intense strain extinction* '

m The felspars were i-iVariably alteredi; while seribite 

and clay iain'ê alfif replace euhedral orthoclases the „ 

plagioclase is partly or completely sausauritiaed. "

The amphibole is either euhedral of subhedral, “and is' 

normil] s hornblende or actinolite altering to chlorite, !

, ( Biotite, together with the rarer muscovite, occurs as 

ragged anhedral plates, frequently bent and fractured,, o 

Epldcte, sphene,.magnetite and ilmenite and varicua v,■' 

"sulphides are found, as accessories/ •- / ' \

Microolitte-’microperthite, albite, apatite and ,"v

lourraaline'have also been identified in thin scction, b u t 1 . , 

these minerals were ntaiiily found in-*peoimens taken either 

hear the granite contact or close to apXite--pegmatite veins 

in the gneiss* - They show a lessw': degree bt alteration. - 

and deforiMtitm than the minerals in the Main isass 4$ • - 

gneiss, a^,are .thought to hav^ been introduced into tns 

'"latter, from the younger granite*. • ... 7

Banded H n k  gneiss., ■ ' r :' »

: \  ■" ViLopaas variations in colour depend on the proportions./ ' , 

toff the var uus minerals present. A distinctive banded



pinlc gneiss i# found near the Bulawayan sediments and V  

mile west of the Shabani Ultrabasic, , The colour is due ■ 

to an abnormally high percentage of miorodline-microperthite
■ '■ ■ ■ . ' ' A * " " • 1 "ji fj

associated with quarta, which appear to have been Intruded 

lit-par-lit fashion along the foliation planes of 'ftho gneiss 

Evidence for this supposition is as follows:- 

l) In all thin sections examined, the original orthoolase 

and xtlagioelase crystals in the gneiss are highly fractured, 

f,''cand in most cases completely altered to serlcite and 

'paragonite, A& a result, the identification of the 

plagiocl&so felspars is extremely difficult. Because of ? 

its raro occurrence* 'determinations based on lamellar , ; 

twinning cannot be taken as representative^ „

///>) rno- original <itiart& grains in ,the gneiss "are 1 C ■ .

■ I s; .-^l'l^bly fractured', display strong strain extinction*

\attd except "in the augen grieiasfis$. are r&roly more than ,

■-> V'5mm in diameter,*! i ®he grains are subhedral to anhedr&l, 

forming an ill-defined banded mosaic under crossed nicol^, 

DUO to mylonitisation they may display 4' crushed zone along

their borders, ; : ,

3) In the separate lit-par^Iit veins of (banded pink 

' gneiss under discussion, /larger unfraetured auarfca./ , 

crystals* showing only slight strain extinction* are 

.associated with freslrmiorpoline-mioroperthite crystals,

the distinctive t)inl? tint of the latter giving rise to
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the overall GpIo% df the rock. These minerals invade 

fractures/in the sorieitisod plagioclase, a feature which, 

together with their 'much lower degree of cataclastic 

deformation suggests either selective remelting of the 

grey gneiss or later injection, possihiy asioci^ed with 

the intrusion of the ycmnger granite 1 The fact that this , 

pirik ^poi'ss is fOund\noar the contact of the normal grey < 

gneis^ with the Bulawayan sediments t viz iii a locality - 

ido&llyr suited as a ehannelw&y for subsequent intrusion 

is an additional point iq. favour of this, l^pdthesis, '

. The 'latter deduction is alsi6! support ei\ by observations 

it the younger granite/gneiss contact on tlie. S^ii river 

(ij'ig* 2), Here the1 gneiss is of th^ riomal grey variety> 

but hear the contact is seamed with veins and stringers of 

the younger pink granite (Fig. IS), In most outcrops 

eirrrin&d these granitic veins run parallel to the gnOissio < 

foliation, Xt therefore appears reasonable; to assume that 

this pink ;lit-par“-lit' banded gneiss under discussion, 

.situated only a mile south of the outcropping younger „ _ 

granite/ could have been derived from the infection of 

quartEo^ielepathio material either from, this-granite * or- _ 

a similar body at dapth, If the latter is the ease, then 

& r(conoealc& granite1 would occur considerably closer 

to the western end of the Shabani -Ultrabaaio* Ibis point 

i&jot aignifleanW regarding the soured of the hydrothermal



: •' . ■'  , ' > 1 . \  . v ;  -  ■■ ;

waters responsible for,tbs formation of ott^ygotile.• . , 

asbestos* ; \ \ ' : '

Wio-garnet .Bands* ■' / ■ • / „' '

occurrence of narrow talo-ga^net zones Jin the ’ 

gneiss, Bi'e, taken as a probable indication of^the ,, 

existence of a pre-gneiss formation Ihree narrow 

gfome'tl-Qreus talfr .sobiist bands were mappedr:~J-n .river ' \ 

;• cuttings, and due td their .low resistance .,to erosion,

•. 'many: i&ore arc. undoubtably c ond^alo^iThe garnet’ is a ■ •, 

deep red,variety) in the alraandiiie iJaB0e,^with crystals ' 

normally in idaiaetor.- The average vidtft of' these

.. zones was from 5-8 feet., with a near"vertical di$, and' „ ,. 

striking duo north parallel to the gneiss'iO direction* —  

'They could therefore represent incompetent Isyersyin the' „ 

pre-gneisS' rooks, os? ancient dykes fcfaet have y^ald<|d. under 

ŝtress'* . : .

‘vV Shabanle Mine .G-noisa*. , ’. yv • ,

I’resh 'exposure, of gneiss have'been open#& up by ■under-' 

gtoUnd .development at Sbabt'iie Mine on 5> 5 , ;7 and 9 levels 

atajiid'ay Sect.io.Li, These >ave been fully described by y 

Laubfeo,!i4r Of special interests_ i& the ■->

accurrenc© of numerous. splites, pegmatites, quart a veins 

and shear sortes. not only in the gneiss foot wall, but also



within the Ultrabasic body* also cut and displace

members, c.t the diabase dyke swarm, ,,

i'he evidence strongly indicates that these acid dykes 

and veins are'Wftnected with the period of intrusion of, 

the'younger,;,granite * The nearest surface outcrop of the 

latter is seven ltdles a way at this point. There is no 1 

inherent reasontw|y residual melts highly .charged with ,, 

Volatiles: should not rv.vietrate to considerable distances 

'away; £rom their parent .^agma/ Nevertheless a concealed " 

granite, at depth* c?uld shorten this distance considerably, 

and it has already mentioned in connection With the «, 

bonded pink gneiss that there is some eviden|;e for the
■ 1 , _ , v „ , ' y  ■, ,, vl r.̂

presence Qf a concealed body of younger granite, viz, 

only half a mile to the west Of the/Shabani Ultrabasic, 

furthermore, close examination of the gneiss under

ground on the Birthday Section, stidvm It to be similar to 

ikhafc outcropping on surface close to the--younger granite:, _

except for/the presence of carbonate. Underground, near
- ■ -11 * , ' ' '  ̂' .

the gneiku/Ultr&basic contact, soffle speciniens contained 

up to 10$ carbonate, but on, surface this ffliner-al was not 

.identified in the ̂ gneiss.- 1 ’ ;

The format ion of large quarts lenses iii the gneiss 

between the Birthday and IhX De&perandtm Sections, have 

been previously explained as having formed through the 

release of silica during the process of serpjntinisation



of large portions,of the Ultrabasic. This potion,is 

disputed by the writer as -the introduction of; carbonated t, 

waters into the duniise> with removal of magnesium and 

silica> would involve a large change in volume, wh-ch, > 

however nas not boefi 6bserved- in underground laapping. : 

Furthermore, in the western'port! of the Ultrabasic no ! 

quart a. lenads 'at. all have boon,-mapped, although the duniteo , 

thoro has also been CDmplotoly serpentiniged. It is there

fore suggested that the gJnXifieOua solutions responsible for 

the prominent wide quart ss veins* which follow the gneiss 

foliation for several miles* wore imped^ by the missive 

Shabani Ultrabasic body* 0 Thoy then spread along its foot-:
■ 1 * 'Y ' ' ' , " ''

wall contact , to form lenses of quartz in' suitable structural 

a m s *  fftis would best explain the ptionomotjoft of thk . 

proffliJieftt quartz veins "dying out" at the Ultrabasic contact* 

Apart from tho shear aones already mentioned, gneiss ' 

specimens colleotod near the Bulawayan sediments and adjacent 

to the Shabani Ultrabasic, in thin section show a niueh ’

groater degree of catael&stic deformation /than the gneiss 

n^ar the younger granite* Megascopically they appear to 

be similari but Sylettitisation of feisp&l and quartz, as 

/well'as ̂ ron^uncsd strain extinction off'the latter, contrast 

m S '  lower degree sf frieturing|in the gneiss near 

the granjIc.



Thesefeatures are probably connected with stronger 

differential taovements during tectonic deformation in 

zones of inhomogeneity. The more intensive shearing and 

"fracturing of the latter, would provide a greater degree 

of permeability, and ail easy path for the late magma tic 

differentiates and hydrothermal solutions emanating from 

-late or pbat tectonic intrusives, such aa the younger 

'granite.-,'' - ' , ,, , , •- ■. ; ■ ' , ■ ■
0-

o* V ' , ' . . . '■ , 1 ■' - < ■' ■■ /
1 ■ o  ■ ■■ - . • ■ ■ . . 1 \ ^

: . ' ■ ■. "■ . " . • 

During the preliminary mapping, the body of amphiholite

shown on raaps (figs. 1 & 2) was taken to be a large altered 

and reorystailisod basic dyke, separating the southern 

stock of younger granite from the larjer body to, the north* 

Detailed mapping disclosed, a very irregular outline, whose 

■borders grade imperceptibly into an amphibole felspar gneiss* 

The'amphibplite is'therefore now considered to be & : 

xenolithic body, within the gneiss, probefclj^td 

correlated with the sebakwian basic and ricks

ôf the Ndrth Midlands, j ;

" ftot only the passage of tv*e amphibolite into hornblende1; 

gneiss, with gradual decreasing hornblende content is proof/ 

tiut the presence within the body of a baaded afflphibolite 

conforming to the .foliation of the enveloping gneiss is 

al3o significant, n



Rocryutallirs tion of aiaplubolite along a 
fracturc, uith^ a. distinct incrc-'au^ in ■:rain
size towards cue centre of the fracture.

Pla*,e 7.

replaced »y

lightrx as?
a “ «»MDolc. q » quariz *“*-



Much of the ikphibol£$e haa a coarse porphyroblastic
■' - \Vr. '■ * • ' - i] '
texture. The grain size, however, ranges from 1mm to 2 cm.

Alternating variatloli in grain sise and felspar content

gives .rise to a distjirtd-t banding in, many of these fooks, ’ 

which is‘parallel'to the gneiss filiation* The coarse 

and fins lands fray have" a width of gtily a few feet, or show 

a gradual*,,change over 50- 100 feet. / Remobilisatitm along ' 

fractures 'paralle to this banding frequently ooour (Plane 6) 

The felspcir^atephibois, ratio wilJiin the banded and‘more" 

massive rock varies considarably. The atepbibole content* 

principally hornblende> ranges from 10-90$; the *rock thtus 

passing'from a true aaphibolite, bhrcmgh a felsp.athic 

amphibolite into a hornblende gneiss. ■ ,
■ •, ' " ' , 1 i-; I 1 ' * v'

The amphiboly crystals are dS&Mrai to subhedral, ; 

fractured end having a poorly developed cleavage# Two ag6s 

of ̂ crystal growth are evident •with the later and generally 

larger cry-tali of hornblende displaying a tjoiceloblastic
*? ■' - ■■ '■ . 

texture, * enveloped smaller anhedral a&phibole :
: *,] '■'' k '' : ■ ' ,

crystals (£late 7)V Remnant plagioclase and quarta ' 

crystals were nevor observed within the amphiboly - 1 

P'orpliyrobliasts > whilst plagioclaae crystals frequently

contained hornblende residuals. ,
■ 0 - ■ .* ■' ’

- possible the plagioclase felspar''v/as determined,

'and found to be distinctly more calcic, (20-3 5/̂'An i.e. 

o l i p c i ^ v -  andesine), than that of the younger granite, *



Plate 3.

A fcicrotr«>»h of ampbibolc-fclcr* j
having o. linear fabric, ’dth lit, l’el :pnr 
(olii.oolnr:c-Dnj'.nine} replacing hornblende*,
a >0. Gro-^c inrolc:. Slide X 4‘*»74.

flate 9.

M'WVWSftrj.:in- « . r.**

;^;r ; ■ r°i'-cl obi a a tic texture in
ft ~ —  *' ^ cioftln̂  aMnibol.-. wifi uoidote
siia; a itjiii.j”,0' Crof:̂ d nl^ -  '



the c o n t a c t  r e l a t i o n s h i p s  w i t h  w h ic h  w i l l " b e  d e s c r ib e d

later. :■ ‘ ■ ■ . . - ■, '' . • ■ ■ ;

U n f o r t u n a t e l y  t h e ■ m a j o r i t y  o f  th e  f e l s p a r s ,  a s i n  th e  

g n e is s  g e n e r a l l y )  a re  s e r l c i t i s e d ,  ■w.bich, h a s o b l i t e r a t e d  

a l l  o p t i c a l  f e a t u r e s  ^ t^ S it  'c o u l d  f o t  a s s e s s in g  A n , x

'c o n t e n t .  W here  th e ; f e l s p a r  bfits: b e e n  d e te rm in e d  i ,  e ,
'■ ..j'- -V 11. k.' . ■* « ■ ■ , * " ( , -  ' . . ■ ' -• ( I  . ■

(An- 2 0 - 5 5 $ ) ,  i t  i s  p r o b a b le  t h a t  t h i s  ; , l a g i o c l a s e  has .

d -Yvelopud f ro m  s o l u t i o n s  e m a n a tin g  from.', t h e  'y o u n g e r  g r a n i t e ,  

aud ’r e p l a c i n g  o r i g i n a l  s e r i c i t i s s e d  m a t - i i a l ,  2ipiied; 

p ia g io c la s e  c r y s t a l s ,  p a r t i c u l a r l y  when t,h e y  la ^ e  a . r, 

s e r i c i t i s e d ;  co^//i a r e  t a k e n  as c l e a r  e v id e n c e  f o r  re p la c e m e n t

■ I n  th e  c e n t r a l  p o r t i t i n  o f  th e  a m p h ib o l i t e  b o d y ,  a

d i s t i n c t  b a n d in g  o c c u r s  p a r a l l e l  t ‘e> th e  g n e is s  f o l i a t i o n ,
'■ ■ - ■ -  )L ' . , , . ' '  ; / /  ■' ■ -

T h is  b a n d in g  r a n g e s  f ro m  a  p i M 'e o t .  l i n e a t i o n  o f  f e l s p a r  a nd  

a ia ph ib o ie  c r y s t a l s  ■ ( E l a t e  8 ) ,  to  a  r a t h e r  v a g u e  p r e f e r r e d  

o r i e n t a t i o n ,  w i t h  th e  s h o r t e r  p r i s i a a t i c  p i a g i o o l a s e  c r y s t a l s  

f o r m in g ’ c l o t s  o r  i r r e g u l a r  c l u s t e r s .  A ro u n d ,-th e s e  c lu s t s it ’s 

am pftibole  n e e d le s ,-, p r i n c i p a l l y  f c s t i t t o l i t e ,  h a v e  f lo w e d  a s  

i f  th e  forme*.* h a d  a c t e d  &&.  an o b s t r u c t i o n  ( ^ ig *  ' &) *

These ' d i s t i n c t i v e  a o t i n o i i t e - g n e i s s  »o h e s  i n  t h e  c e n tr e ^  

of tbc■',b p 'd y #.,-a re / / ta k e n  t o  r e p r e s e n t  a n c i e n t ’ jshesp z o n e s , 11 ; , 

perhaps in c o m p e t e n t  h a n d s  i n  t h e  o r i g i n a ^  b a s ic  r o c k s ,  

w h ich  l u r i n g  t h e  f o r m a t i o n  o f  t h e  e n v e lo p in g  g f t e is s ,  f a i l e d  

' "under t h e  d y n a m ic  s t r e s s e s *
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Microcline-microperthlte - Hornblende Contact Rook.

. ifear the amphibolite/younger granite contact, a hybrid 

pink Diicrocllrxe-microperthiie ~ hornblende rock occurs, cut 

by numerous epidote stringers, The outcrop of this ro’ck 

is approximately 10 f  eet wide , grading rapidly into an : 

amphibole^felspar rock„in which aoned and partiallyj 

replaced plagioclase crystals occur, and finally in'tjo a >, 

true amphibdlite* Plagioclase may'/develop a poioeloblastic 

texture containing amphibole remnants (Plate 9')x The zosged 

plagioclase crystals range outwards from A n ^  to An10, 

Microcline-microperthite replaces hornblende and plagioclase 

to an inoroaeiftg degree ass, the younger granite Oontaet is 

approaches , ■ , ' ' , ' , ■ 1 .

Granite veins containing tourmaline dut"across the 

ajnphibolite, and a thin section across one of these veins 

(Jig* 7) shows the development of a react ion zone (basic , 

front?) along the contact, ( "
‘ '' .. '■ . ! ■ 

In several M o ^ i t i e s ,  the passage from true pin,vt̂  . 

granite tOi massive ampM'bolite takes place oyer a distance 

of only twenty feet, proving that the emplacement of the 

younger granite was definitely resisted by the amphibolite 

Carrier between the tv/o granite bodies (Pig* 2)*

Ifear the*, contact the ^ounger granite attains a deeper 

Pink colouration, Whether this is due to an increase in 

iron, assimilated from the ampbibolite, is uncertain;
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chemical analysis does not confirm an'iron increase*

: The ampbibolite-granite eontaOt frequently shows a 

surface concentration of quartz rubble. In the microcline-

mic.i’operthite'contact .rock already described;, quartz ’is
[ - ' , i ' _ ' , - ■ ;  .!■ jl - 

eri'fii-rely absent!*, although it is certain that, the microcli.no**

microperthite and some of the plagioclase have been

introduced from the granite. If  the solutions emanating

from the granite were preferentially deprivM of their „

felspathic content, this would result in a b l a t i v e  increase
.O , '■ " ,  \\ 1 , - ,,J ”

V ■ .
.in silica near the younger granite ebntact, '■ , , v

G-neiss-Younfter Granite Contact, , r ';>

Due to the«influence of f luids from the; granite, the 

marginal gneiss may have a Eiigmatic. appearance, with . ,, 

striking injection gneisses developed in places. Veins of 

quartzo~felspathio, material and puro quart# may, cut across 

the'.gneiss foliation* or be injeeted parallel to i ’1** , ' 

Jhese increase in volume as the granite contact, is ^

approached. Even where numerotiB granitic veins odour in 

gneiss, they have not disturbed the gneissic foliation to 

any Extent, indicating a quiet emplacement of granitic 

material by permeation and replacement*

Mo evidence of ordinary thar/nal metamorphism occurs a’> 

any of the do^tacts observed between the granite and tft-s . . 

sneias * other than a narrow chilled margin (3?lstte 10)*



Fig,

Chemical. Analyses of, the gneiss ., : ,

Sample No,- 657 656 Mashaba~l?t,Victoria. Keep* a, grtmW-

Laboratory Fo, 64/22% 64/226

SiOp '71* 52 49*34 69*88 ■ ... '70,84

•A12°5 -
14.30 ,. 1A.51 „ , : '' , I! U *  25

5*0 f)
■ ®2 3

. \ 0.41 ' S .  56 1 ' ' ;/0i 50 0.74

reo ,; 1 2.23 : . 7.26 ' 2i,"56 1 ~ 4.08

MgO ; : „ >  0,97 ; 7.81 , ’ 0.33 . , . 1.11

CaO ; ■. ’ , 2,06f'i ■ 9,65 * ' . 3* 21 ; ' ' ’■ 2*72

m j )  V ' ■ : 2,73 U  ^‘ 36 4.73 3.60

. 4*37 f 0,88 i.oo' ■■ , 1,32

' 0.79 '■ -' . . 0 * 4 1 ■

H2°~
0.07 , 0.20 „ 0,03' / ■ 0,75

c°2 -■■' . 0,10_ trace nil ' 11 0,25

Ti°2 , 0 , 30' i 4/ : 0.15  '.. ■ 0.38,

*2°5 0.09 G.24 " 0,09 nil

MnO , . ■■ '0.05' Oyl£ ■ ' ' 0 *02 ; l| 0,05

;® ,, - ■ , n i l . , nil ” nil : 1,0.08

99* 99 100*14 100. 17*

N i ^ l i 1 a Narm Satiniation :■

Q-V, n 30.6 . .0*9 ' 28.1 . ;,rx.35^
Kb ; ■■ 25* 0 ' 22.0 42.5
Or 26.5 ” 5.5 Si,0 ■ 8.0
An - 27*5 ' 15. G ' ‘ . ‘ 12.0
Bn1 ; ' 2,8 , "22.4., . ,■ O.B ' ' ' • ■ j, k-
jpg ■ ' '' ' J*0 . “fi 2 ' ' . ' 3.4, . 5 .2 ;
Q ■■ ■ '.2*2'-

- :  ̂ '' ' ' ' " 3 . 2  ' , 2.8
11 " 0 .4 2.0 ' ’ o,g 0.6 ,
Mfe ■" Q>5' 3.3 , o.,5 . ■; -' t- . 0*6 ;
Ap ' ' ' D., ' , 0*5 0.5 11 ° * 5‘' , 1 r/ -'
Cc ' " " 0*2 . - ; ■ tfe ' 0*6
1?0 ' . 1 8,5 " , - ■ Ut
3?r a ■ iL. ,. «*4 1 . ' 0.2

100,0 .'■400.0 • 100 iG 100.0

,. f 

a.



.Similarly the"occasional gneiss xenoliths in tbrlniarginal 

portion of the, granite 'are also unaltered, except foi' a- ", 

narrow mixed zone 2-l3inm, wide; thin Sections across the 

latter £ho& sote introduction of material from the granite,
■' fc 1 -> „-r ' ■ „ ' ; ■" -■ 1 ,, 1 1  ” ■ . . .  ■ ■ 
(Plate ll)v -fractures within these xenoliths may contain r » 

stringers of granitic material, clearly indicating the 

relative age relationship* The Reaction aon© along aplitr
S'! * r ' ' ' ' ’ » l’5 ' ' '

and pegmatite dykes, la generally bonaid&retbly wider, due to 

their higher volatile content. >

Volume And Chemical Analyses. ; , &

A specimen of poorly foliated gneiss colldctld from 

neai* the granite^ contact gave the follovirtg volume analysis i- 

quart;?. 23$ , microcline-micrDperthite 8$, biotite &nd

■ ' ' ■ ■ ' ' ' '' ' ■ ' » /"  ■ J  ■ ' ' " ; -
muscovite 2$, hornblerde 2^, plagioelase U», pyrite, ;

magnetite and ilmenite 1$, fine-grained groundmass of „ o
■ , ,■ . ^ 1 ,i

q,uartz, chlorite, sericite and various olay minerals 635&» . 

two specimen a of gneiss from (a) near the Bulaway&Si sediments 

(banded pink gneiss)* a n d  ( b )  near the Ultrabasic footwall 

at the Koneybird-Mine, gave higher quartz readingsj of 30^350*; 

v*'ith a lower percentage of finer-grained groundmas® and 

alteration minerals 55-58# ,, „ s

j Chemical analyses were undertaken by the Southern 

Rhodesian Geological Survey, of a specimen of amphf,l3olite 

(*o,656)} and of the gneiss ( N o , 657) N a r5 the youn|er



granite contact* jibe results tabulated Opposite in Pig* 8, 

include tho granite^gneiss of Keep- (1929) and an analysis 

of gneiss from the Mashaba-Fort Victoria,^ district (Wilson , 

pers. comm.). Both the ^-babani gneiss analyses have a 

high, magnesia content} due probably to the assimilation of 

aciphibolite j compared with the MashabQ-Fort Victoria1’ grieiss, 

There is a large difference "in the percentage of potash 

"between the recent gnexss analysis No.657 and Keep's 

analysis. Because of the ’proximity of specimen No.637 “fco 

the younger granites the high potash value is no ^oubt due 

'-to infiltration of jiotash rich solutions from the younger 

granite, a feature already observed at the younger granite/ 

amphibolite contact, - a ; : o

Niggli norms of the gneiss anajLyses are plotted 

together with those of the younger, granite in Figs. 10 and



Introduction. i; ' , ” , ■ ■ ~ ;v

.* Hear Shabani, rocks &f| this system, comprising" ^

altered sediments .and greenstones, form the northerin. part
: ■ ' -■ \ ." j! ■ * ' " , ' .'■■■, 1 ■ ' 1 . ■

. of the Manjeri Range, They have “been mapped from the

.railway cutting north ofUh| Bulawayo road, to approximately 

-a1mile Beyond their contactIwitfa the main body of younger 

/"Janite* in the north t a distance of 7i4 miles along strike 

(see map 3?ig* l ) . 1 y - 1  ̂ n v1'.;—  v' ..

. Tht{ sedimentary rocks consist of ail uppei- group of 

conglomerates, grits and quartzites underlain by banded 

ironstones* These are succeeded W  greenstones, consisting 

of higtily altered basic lavas* aoleri+ec' and serpentinised 

ultrabasic rocks. The latter arV I'sund* between the lavaS; 

and underlying sediments. On the largo*-map (Fig. 2), duo 

to poor exposures, the contact between the serpentmised 

ultrabasio rocks and‘tha altered basic lavas is not shown. 

The small map (I’ig. l ) ' shows a tentative division between?

' " • o. ‘ ■ - - ' ' " , , ■ 1
these two rock types. , : ,

Only the main, features of these roolcs Will be^briefly

d i s c u s E m p h a s i s  is placed, on" points* ref erring to

'problems, of wider implication.

Description of the Bulawayan Rooks  ̂ ^
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fiajimentary. Series,. ■ 7

Banded Ironstone. ,, 4 P

0 The veather-resist&n^: "banded ironstones form the crest
, '• ■  ̂ . , . ' ' - . 1 ' 1 , , , 1 r 'n ' I" ' ...

of the main range-of hills* “They are oil the usual type ,
.■ -5.: ft ... "• . r \  •) ■■ .. " .

consisting Of iron-poor qUarta bands alternating with .. 

high-grade magrieti.te Snd haematite layers. tocaX ii

variations i n the total iron Content are clearly visible 

«acroscopieally strike * and with decreasing iroji the

.rook passes into a ferruginous quartzite. f; '

The contact between the banded ii'dttatone cmd the : 

gneiss'ls. usually covered by soree and alluvium, To the 

eouth-ea^b of the area mapped, tvos exposures of this • 

important contact were located. These two exposures are 

5i miles a^art & < & g  strike,'but' nvv ifcit ■ similar' feature*.

The contact is mar ice d by a narrov grit zone* According, to - 

laubscher (op. e i t .) ,  the gradational passage from .gneiss to 

ar?,osic grit is du<3 to the latter representing detritus 

accumulated by weathering on the floor of the gneiss.

Intenle folding of parts of the banded ironstone is- a 

COHaoh feature. It is'due to b.eformation sf an incompetent 

layer between more competent bands. , This -type of .folding 

baa been termed iritraformational corrugation, resulting ■; 

froa differential movement between t^o layers. . ,.?he 

’•ay be due lib yielding under thg weight 6f overlying rdjefo->

<** it may reflect th#regioi&l stresses that eattse the



The fold^iaxea displayed in the contorted "bands plunge 

steeply west At approximately - 80°* and strike parallel
‘: ■ \\ . ' ■ , , Cs 1 , i/ ■■ ■' ■

to the general\dip of the sediment!-!} they therefore cannot' 

represent deposifional Riding features. ; ■>■■■ - ,

■ As a> result cf the .resistant nature; and near vertical 

inclination, of the banded ir or stone* fault dlaplaceEienta. 

are .clearly visible in the f i d e 1, and on aerial photographs.; 

The majority are sinistral strike slip faults, with the 

exception of a pivotal fault located near the northern limit 

of outcrop. On fche north side of this fault the banded 

ironstone is eohceaieft, but the; igneous m^mbe^s dip, steeply 

easfc (Fig. 2'.:-/ ;: i-; ‘ ,■"-" ' .

In this regi.-.. p. *Jdo iron-rich (Quartz yein cuts right 

’iUross the stock of ycrt**‘Ĵ r  granite. It is marked on

a distinctive ii'v̂ -riC-li- gossan# I’he of

, thlhv is parallel' with .i. yy':i of the banded ironstones; 

furtJ(,v-"iuv?tp . at i,s'also coiupsvi'Js.'b'l® in width. ThSte &£& no 

othf't Veins locally with. & sittilfit high iron content.

&% . ic -if hwo secti^zis of this rock are showiii

OBosite (Elates 12 :̂ 13)  ̂ A f rsv' it was difficult to 

erviaago 't,ha% the'vein, could represent .a structural , 

"xeSi&tojr11 of bandisd ironstone within the granite. It (waa 

therefore considered to have ‘ resulted from the infilling of 

extensive fracture caused by the transmission of late

tilting of- ibe Bul&wayan rbbks# , ' ■ •



' . . /  V

regional stress . }albttg|th& Bulaw&yaii contact and . 

across the granite. This fi^etur® eould have been ’

assisted by the tension, joints in the granite, . approximately
: :' t  " ;■■ - ■ ’11, -■ : ' - o  ■ - ■" ' , ■ 1
parallel to the Bulak^an strike, ‘ 'Hydrothermal solutions 

following this fraction cot id hive beco&e enriched in /’ron 

frc.ia the neighbouringb&nded ironstone* However, since 

those early views were formulated, a small banded ironstone 

outcrop has been located :just north of the yonne^ granite, 

"Ah direct continuation of the iron-rich quarts vciiii The 

significance of this feature is discussed in detail under 

’Mode of emplacement of the younger granite*. \ , •

■' / 'Conglomerates1, Grit a and Quartzites. ■ ; ■ ,

An excellent '•exposure of these lower Buiawayan . ; , 

sediments .occurs in the railway euttiftg through th^ Shabi 

hill," SSW of Shabani*. identified in the cdaglo- . .

merate-s aro af ^ulrt^) gneiss and ban^e’ ironstone* All 

the ^neias pebbles exhibit a distinct lineatioft, clearly 

visible mega&copically» ctu;e' to thejirefe^red/orientation , 

of hornblende arid biotite,* Together with the pebbles of 

quartz, they no doubt originated from the underlying ,

pene£latted floor! of the pre-4Bulaway&n gneiss*

""■ : The pebbles, of; banded ironstone in eonglemerate bands * 

provide evidence of oseillatlions in the .ancient shoreline' 

of the Bulawayan geosynoline* . , , • > * • ' . '



Although only three good, exposures were found, it is 

significant that no pebbles of serpentine or pink granite 

wex*e noted™ 1 ■

No trace of current bedding was observed in the grits 

of quartzi'Ws* ^he finer grained quartzites haVG developed 

a slaty cleavage* ; ; '■ 1 1 ' ■

The fallowing peints illustratia the sedif’̂ ntkry nature 

of the Bulawayan Contact with the gneiss;-

(a) Foliated gneiss pebbles found in the conglomerate bands.

(b) Linear shoreline cohdltions occurring oVer 10 miles of 

strike,; with a shallowing in .a JW direction*

(c) No evidence of intrusive tonguea and apophyses , ’
• . \ ■ ' ■ ' ; i :l '  ̂ ' ' 1

'' extending' from the gneiss into 'ttt.e: sediments, - "

(d) No trace of thermal mat amor phisa found in the v

' : 1' ' i- -■ • ' - 1 , fr ■ ̂  •
. ■ sediments,' ■ V[

Greenstone. Series, v. , ,  1 "" i ' 1 . ■ .
fheso have been subdivided in the text into' ,

serpentinitas and spilitic lavas> 1 On the large map 

(Fig* 2 ) , the area covered Toy these rocks has been called 

acrpeniJinised ultrabasic and basic tfoeks* 1 ?20,00^

acalc map (Fig, 1) the division used by Laubschor (op*cit*) 

has been adopted; and the contact •between the serpentinitea 

(sorpentihised ultrabasic rocks) and the gre£ftstone.s; 

(serpontlniaed basic lavas) indicated*"  The reason ^hy • ,7
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this contact is not shown on Fig*. 2, is due to their poor 

exposure near the younger granite and their similarity in 

hand specimens and thin sections, especially the latter; 

near -the younger granite where they are completely 

serpen tin is ed(/'- Furthermore, as described below, there is , 

some doubt as to their mode of emplacement; and if they 

aro extrusive their contact could well be gradational*
-?■■■ ■ , . a , 'M ' (

- Sornentinites* . ■

The3o occur as an -almost continuous belt between 

Bui aw ay an basic lavas and sediments to the W and SW of the 

.Shabani Ultrabasic , with which they were previously thought 

to bo associated, in the form of one or more steeply 

dippirtg sills (Plate 14)* More recently, howcvdfj 

Laubschor (op, e i t * ) ;, considers that these rocks are not 

intrusive sills but extrusive ultram&fic lavas.

The. rocks arc nosrly completely serpentmiscd and may 

contain cross and slip-fibre ehrysotile asbestos. The 

fibre, howeverj is normally of the harsh variety and has

thoreforo little economic value.

•South of the stock of intrusive younger .granite, those 

ultrabasic r6cks build two gently rCunded hills* The rock 

horo is blue-black in colour and consists of feathery 

aatitforito with tremolito/actinolite noodles* Accessory 

,,minerals include magnetite and ilmenito altering to 

loucoxorte, Thtr tromolito .crystals frequently exhibit



narrow tv/in lamellae * representing gliding plus's along 

which the crystal has been elongated (Plate 15).

" Outcrops along tho granite contact show the 

sorpontinito has boon subjected to severe dynamic 

' jftdtamorphisia> but no ^thermal effects from the granite are 

noticeable. This rock, also blne~hl&ck in Colour, is ; 

completely aerpentinised and contains narrow .seams of 

ofcryaotlle asbestos, rarely? exceeding' in width* i

Ihe fibres are mostly' crehulated, -

Narrow talc and talb-chlokLte schist bands occur 

within the serpe&tinite, exposed jih a stream bed south of : 

the granite contact, !?hese bands are up to six feet wide, 

and-maintain the normal northwest strike of the Bul&wayan :: 

sediments. They are therefore thought to represent zones 1 

of shearing- caused by diff erentia'! strike movements# <

• North of the younger granite intrusive j, the Bulaway^n 

rocks are represented by serpent unites, and fciriti the highest 

peak in the area (D&daya Kop 413'/; ft*)* Except for this 

hill, the surrounding land In the northern area is 

completely flat and without outcrops. She Bulawayah/gneiss 

stmt act hao therefore been largely mapped by differences in

soil and vegetation, ;;

Serpent inland ultrabasic roctaf mre aesoriboa .toy ,.Kee»

(1929) from the Western toundai-y t"e Btilawayan roolcs*
, . - <1 li . '

Although these rbeks outcrop 8-10 ujliies southwest of the
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napped area, they-.were Investigated-■■'■and found- to "be in _: 

every respect identical witb. the rocks along the eastern 

margin i.e ,'near Sh bani* They could therefore rBpresent 

the same horizon and b£ing conformable with th^ Mtawayan 

sediments and 'basic lavas,'they are probably extrusive . 

ultramafic lavas a Furthermore, t|ieir outcrops ' conf arm 

with the major synclinal structure of the JSulawayan System 

in the Shabani-Belingwe region, . , t, ; ■

„ '̂ •pllites.r ■„ _ " . . 1 . ■

■ The general nature of the Bulawayan lavas is well

known* Only certain special features will be mentioned
r u ■'  ̂ .0 , - , - ;■ ■' -
here. Specimens.Of a fine-grained, black, amygdaloida! "

lava, t‘roi.1 outcrops to the west of the area mapped, in thin,. 

Section 3howed the vesicles to contain epidote* chlorite, 

calcite and euhedr&l plagioclaae. She composition of the 

latter was determined by refractive index, optic axial 

angle measurements, and checked by lamellar extinction and 

twin axe 3 parameters. All these methods gave-, an anorthite 

content of 5-8#* The plagioclaseis therefore albite, and 

»iH6e this discover#-, severalother occurrences of basic " 

pillov lavas were examined. In each case thin sections 

showed the plagioclase felspar t o  r^nge from al'bite bo 

oligoelase (Plate 16). \

These rocks therefore have all the characteristics oi 

& spilite, inclusive of a submarine geoaynolinal environment



Furthermore, their assdciation with ultrabasic rooks' is 

also fulfilled* Unf ortunajtely, the main l&va '.ofictuei enoe 

is poorly exposed, W in g  concealed beneath-a thick cover 

Of vlei soil* It is only in the sJctrejas northwest that 

reasonable exposures-occur; but these are outsideo the area

1 ' V '  ■ . ■ , ' • : : - r.' O '' o '  "  ' . ( ' 1’ " '

,covered by the large scale aerial photographs* Therefore, 

tfo* identification of spiritic lavas is confined‘for the 

present to the area" west of the younger granite intrusion.



: ' |50- - ■ .

' - ’ . <7 | ■ . , ' . -

Shahani Ultrabaisic t Western Are a ,
//

' This' "suite, of basic stfia ultrabasic rocks ha?' r ^ & t l y  

been desoaftbed in detail by launcher (op.cit.)j who , \ 

considers them to be associated with the early staged of

formation of .She 3t<lawayan! eugeoaynclinc-, , th$ 'Olt^'abasic
< ' ’ - , 1 l'.. 1 ■> ■. ^

is tihoug'ht_ feo have beeft intruded into the gneiss as a sill, 

which on coolie  segregated from the'base Upwards into 

duiilte, peridotite, pyrpxenite and gabbro. 5M s sill has 

an estimated thickness of plus 5000 feet in the central -'■ 

area; but in the western portion it is considerably .leas. 

The"Rhodesian and General Asbestos Co* ltd.* have mining 

rights oxteiidihg into this western area, called, the Ilulli

Secundus claims; but the far western limit of the Ultra- ,
■ '■ " " !j

basic is held by the Honeybird Mine, which recently closed 

’> down in 19o2, ' ..

' - Although only about one third of the Sha’b&ni Ultrabasic1 

falls within the limits of Mat)' (fig. 2) * all the majo^ VJclt., 

types are Represented*. A description of this portion oi ■« 

tha Ultrabasic intrusion* which ..dips ,30-50° south* is out

lined briefly below, from the footwall upwards. , 
. ■ . ■ f

0  ̂ ' ' ' '  ' ' 

laic and ITAlc-taagnes.lte.. Zonrj*

. Along the ''contact beSween the Ultrabasic and the 

gnsiaa there is always .a'.narrow sone of talc and talc

,, magnesite reek* In the area mapped this gone has ah - ,

r...



estimated true thickness* based, oh surface exposures, "of 

120 feet and is consi|erably' thinner than on the Birthday 

Section in the central area, where a thickness of 500 feet V

is,-$4*&sed under gJfSimd, „. . ,. ,, " .

. ^ Shearing parallel to the strike Mid dip of the Ultra- '",>v 

basic is common, forming; talc schists separated by more . 

cofipetent. bands of taiC‘-magnesite, rock* Talc pseudomorphs { 

after chrysotil© asbestos were found on the Honeybird Mine 

fbwserty. Shis footWall tald aone no’ doubt is due to the
P® t' ■ _ . 1 : , , ' , . , o " . ' ■ , ' 0 '

"■ebtia'1 ,of C0o-rach hydrothermal solutions on dunite and 

j^ridotito. The solutions iMUjSt haVdj flexed along the 

'sheared footw&ll contact the gneiss and'Oltrabsalc * . „ • 

concentrating In the central area" whore an anticlinal
e.v. '  ̂ 1 1 ' 1 0 " - '
flsxurje occurs. . Wherever-, the Ultrabasic was suitably " 

fractured, these solutions permeated along shear planes ,J»o " 

form the-character!stic talc sones., which in turn, have 

determined the positioning of the chrysotile orebodies,

0 As a result of t hi a footwall taloification* the gneiss 

ts nowhere in contact with urif^tered^iJlt^Wlsio; the ■ - 

absence of thermal metaiuorphisfli at the gneiss contact i^ - 0 

therefore only inferred. " Ibis apparent lack of reaction . 

totween the Ultrabasic- and the gneiss, coupled with the 

almost undisturbed 'nature of the .gneisaio foliation ■ "

observed at the talc-gneiss contacty led earlier workers 

to assume that the “granitiaation" process was post-Ultrabasic.



laubscher(op>eiV)explains the lack of ther&al 

Me£&mWphlsm i n  the ih traded 'rocks by the emplacement of ' ' 

t:;ie' Ultrab&sip as a low temperature Gryst&l~mu$h,„ 0

In the opinion of tile writer* the undisturbed gneissic„ 

foliation in the footwall "gives additional weight to the -, / 

supposition that the Ultrabasie was intruded as: a j n

horizontal sheet, subsequently tilted to the soutlii during "

the Bulawayanorogeny. If this is correct, then the
' 11 “ " !' ' it '! 

gneiSsic f.o'otwall need no.t be disturbed,1)but the hanging-

wall gneiss should show the effect of updoming. Prom the

map (K g . 2 ) , it can b# seen that the western hangin^wall

gneiss foliations have reflected Miese movements* , ;1 . •

Carbonated Serpentine Zone.,

r - ^ ^ r a n s i t i o n  itdja .talc. ta sSrpentinised dunite is 

usually "marked by a carbonated serpent ine zone consisting 

of magnesite j talc and serpentine* This reck is extremely
i ‘ 'a - ''

competent. In the area of the Boneybird Min© it ia poorly
* ' , '1 ' i 7

developed, and only a narrow band it)~12 ft.' wide oould be 

found in the ol$ adit. There we?re a few traces of brittle^ 

ehrysotile fibre near the new quarry. On Shabanie Mine, 

brittle fibre is commonly found associated.with th6 ■■ 

carbonated serpentine gone, where it io thought to be the 

result Ofprolonged activity if  COg^-rich hydrothermal 

solutions,, the latter eventually r s ^ r i n g  earlier farmed



- ■' ■ ■ - ' • ■■ ' 1 ■ ■: •' - ■ ■■ . ‘ ■ : ■■
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■ ■ ■ ■ . ■ ■ .■ ■ . ■ ' ' , Vi ■ ■ ■ ■■■ , > , i ' ‘ ' v\  ' ■ ' ■'

chrysotile fibres brittle, ‘ ■

A complete gradation oncurs between true silky
. -'n ■■ . • , , , , ^  - ■,

dhrysotiie and talo, depending on the degtee of; replacement 

of Che fibre by talo and: Magnesite, The effect of this 

chemical change is to lower Ip tensile strength of the 

fibre* -Because of the narrow tootwall talc and carbonated 

serpentine zones in the> western section, and the poor 

development of the brittle fibre r it, is evident t;h$t thfe 

hydrothermal solutions in ethis atea were low in cabbcn^ . 

dioxide, ' '•■ '' i ' 1 . 1 1 ■■ 1 \ / ■; <\ ;' ; ;

I’ootwall Serpentine. „ '■ , \

Although t.'hla Serpentine is a yellow-gi'een and rather 

Soft rock, it •is ttevettheless very resistant to weathering
•‘ 1 ’ ■ ' 1 1 ' ' 1 . ' ■ & .  . 'V ,̂ ' ' | '

apd makes an attractive 'building: sfcSnev n

The host rock for tho'1 formally min&d fibre orebodies 

at the Honeybird Mine consists of a completely serpent inised 

dunite* The formation, of this aerpmtine has been 

influenced by the presence of a sub-parallel diabase dyke

in its hengihgwall^ - , ' , ^

" Hbtfe seams in the green serpentine are mostly sh)?rt, 

up.Jo lh width, though wider seams, up t* ! " ,  have keen 

recorded. They occur as cross fibre seams in parallel 

fractures, dipping from 40-50° iouth, Probably due to \ 

the incompetent tfatutfe of the /,so*petttliie, 1 the oh^sotilo
■ a 1 ' -'i ■ "



fibres are usually bent and crenulated to a far higher 

degree than seams found in partially sisrpentihlsea aunite, 

The chryso&ile fibre ini/the wider seams Was usually 

fractured-and therefore did not Materially affect mill 

production, which yielded only short" fibre grades,

Magnetite, magnesite and picrolite are associated with 

the •fdby'S' seams, which arc cut .steeply flipping slips and 

fractures* The latter contain similar gahgue minerals, 

anfl may parallel therai-e a •beep dipping fiure scans, whiah 

conform to the gneiss foliation. ' •;

An. Interesting feature of tbe old Honeybird Quarry is 

the influence of slip plkttes and talc ^onos on. the lining 

operation. On blasting the crock broke c early along these

planes of weakness* leaving the quarry with vortical sidus
v'4 : , " " Y '■ , ' ft “ 1 ' ' ' , /
which have , stbod^or many years without caving. —
; -  . ' ■ , . ■ 1 ' . „ ; . ■ %  f

Ssrpentiftfsed Duftlte, , ■ c,;' ; „ , . _ ,

. The diabase dyke forming the hangingwall of the old ,, 

quarry eaters the talc footwall further to the:we$t (see 

map Fig, 2) . Hear this point ’ another quarry, was developed 

and aninclined» shaft put flowtt to approximately 500, feet 

below surface. This quarry, and.Most of the underground 

workingswere abandoned when a landslide of waste rock' r 

and mill fined f l& o d  into the quarry and throateiied the 

incline ike Shah attic Mine, there' has been little 03?



,1

Plate 17.

iiicrograph o f  black dunite from the Sbabani 

U®iVS’ showlnS « distinct 
^ yi3tals- location -

a u S u c l w l  ' X 5°- Oros8ea nl00ls-



no geological slapping of the quarry and underground 

development, /both of which are now largely inaccessible*

The chrysotile host rock is similar to that found on
; . 1 i j ■ ■ 1 1 - ' * ' »

Shabanxe Mine, consisting predominantly of black dunite, 

with .south-dipping fibre seams in serpcntinised'fractures*. ° 

The fib^M, are not crettulated '■&$ in the completely ■ 

serpentiftised rock, > *

!Che dunite do eg not appear to weather as rapidly as 

that at Shabani ec, . fresh. specimens were available, on the ■ 

waste rdck pile. Two specimens,examined under the 

binooular microscope,, showed the olivines to occur il.t 11 , 

distinct layers (Plate 17), a feature not previously 

observed on Shabani& Mine* This adds weight to the 

hypothesis, that the various layers of the tJltrabasic body 

arc largely due to differentiation by crystal sat.iling*

.Comparison of the HonoyMrd M no  wiJih.. Shabani e Mine.

■> Most of the information on the Western Atfea, othet 

than that derived from general surface sapping} has been 

obtateS.frGfc the e^amxhation of adits*'1 and the old quarry 

at thr Hot&ybird Mine* As mentioned earlier, the new - 

quarry an\ workings are no longer, accessible. Further 

infoMB£tiu» was obtained from personal communication with 

previous employees,of the Mine. Although the information 

available is therefore* Vi detailed as that on Shabanie



Minej nevertheless a close similarity in geological •••«' . .• 

features can ''be discerned, indicating a comparable ge&esis 

of the orebOdieS. These features are outlined below:-

1) The majority of fibre, seams .strike and dip parallel to 

the Ultrabasic footwall, She writer Relieves that this

, fact may lend further weight to;the hypothesis of crystal 

settling. Tectonic stresses on whose directional effects 

the contact itself would exert an influence, could/Sieloct 

-the initial layering of the olivine crystals .as places of

..Jrslea^* ' ^ ■ ■ ! ; " .. ■ .. >

2) A c o d  responding age relationship has been established; 

between the formation of diabase dykes and talc zones, 

ahd the metasomatic processes of steatisation and 

serpentini^ati'Ottr ; 1

5) Gangue nineral assemblages are identical.

4) Structural influfence; of the talc soties and dykes in 

controllitt| the location of the orobodies is marked in 

. both cases* ' ,

flonasis of the Chrvsotile -Aafoftfttoa.. Depo&.iM*

;i According to iiaubscher's and the writer's own . . 

observations, the formation of chr^sotile asbestos deposits 

ia thought to have taken place as follows:-

1) Fracturing of the Ultrabasic parallel to the footvall ;■ 

contact,, due, to different degrees of competence of the



Ultrabasic roc^s an| the gneiss,

2) Intrusion of the flE'f trending diabase dyke swarm, * " 

g) Bevelopmcnt, of wrench and thru at faults, by regional
. ", 1 : « { / ■ 1 ' " ' 1 ; . ■■

compression in aj^ub-borizofttal plane, along a N2.40 to 

; 30°E direction. 0

4) Introduction of hydrothermal solutions -along the Ultra

basics foot wall, along the major wrench and thrust faults 

-and other ziones of’" shearing arid fracturing* * c; *.

■̂ ) Formation of serpentine, part of which was deposited in 

the parallel fractures, where under suitable stircss 

. conditions chrysotile co'taraenced to grow* »

i) Economic fibre seams developed in. areas wtfere the^e was 

" a regular,' supply of serpentknouis solutions f  and where"

" the force of crystallisation was coupled with a 

decreasing load on the ŝ affi walls* \,,

7} Increasing earbon-dio2d.de content' in the hydro thermal - 

solutions, or prolonged flow of| the latter, c,glased 

sbeatisation of the serpent inised i’ootwall an,<vby  ̂

replacement led tb the formatiaijt of chrysotile a f e t o d  

pseu&omorphs* . ■ ■ !

£Uck Dunita. ' 1

, This rock forms the aajor part of the Ultrabasic.  ̂

has an estimated thickness from borehole information* 

a minimum of 2,500 feet in the central partf but is



'considerably thinner in the western section. Although 

fresh specimens were unobtainable froa Surface an-i few x

boreholes ha^e'bdefl drilled in this -areajl it nevert.fes-l|is,̂  

appears from ob^ervatisns in' the;; quarry J  that the&m lLe

f. ,  ̂ ■lr‘ " \\ ■ - /v Av \ /P7'""’
is mbre resistant to weathering than the Shabaniq,ijin.e ''-v- ■

, .A; - ' . f’-r-v ■ ■ ■ ' . » " >■' ' • --' rlj ' jl
equivalent# She dlxVine crystals are normally \euhedral;,

-with serpentine developing along fractures. , .

aRgreeated Hangingw&ll Hocks* #

In ascending order from the black dunite, these ro6ks 

"have fee6n identified as peridot it esl'with $~2C$ pyroxene 

grading upwards-into haraburgites, and pyroscenites. The 

latter have largely been uralitised into actiholite rock 

a result of concentration of magma tic water in the upper 

portion of -the Ultrabasic, The final differentiate is , 

thought to h&ve been gabbro altered by nagmatic water to 

aft actinolite-felspar rock. These four major hattgingwall 

zoneB are well developed in the western area,. and are 

briefly described ‘below:- j! -

Peridot It e and Pvroxeiiite. . j , .. ^  , ..

'• As a result of crystal settling, the. dunite grades..? r 

upwfir&a into peridotite rock/ Since this giaclatiOn is <■. 

W\U  diffuse, a dividing line is difficult to j establish , 

^  surface mapping. It is only in boreholes grilled in 

. the far eastern area, that it has been possibl^ to define



a clearer boundary. She peridotite is dark-grey, 

medium-grained and resistant to weathering,

' pfeg pyroxenes are predominantly etihedral to subhedral 

orthopyroxenes, that have partially altered to actinolite 

gXcng fractures and crystal boundaries* With an increasing 

amount of pyroxene (4-feo$) , the peridb’tite ‘grades into : 

harzburgite ana Anally  Into pyroxeiiite, in the 'Western .. 

portion of the tJXtrabasic the heir,aburgite differentiate has 

not beetf plotted on the maps (Figs, 1 & £), due to 

iasufficVent informal;ion,. In thia area pyyoXenite is 

poorly represented} the bulk having; been altered to 

(actinolite rock; a barrow lenticular remnant of this rock 

‘occurs south of the Honeybird Mine, where it foriiis 4 distinct

densely voodod ridge, ,

Actinolite and Actlnolite-fclsflar.Rook.,,

Uralitisation of the pyroxenes first gives rise to a 

aiy.aft actinolite-pyroxene rock, with cores of residual - 

pyroxene in actinolite/ and eventually forms a pure 

actinolite rock. This rock is dark-green and has a : „ 

a^dium-^rained hypidictaorphic texture. Calcic plagxoolaae,. 

altering to aoisitfe, is at first o n l y  present as an ,

accessory, bu'-'^rcgressively increases towards thfe 

ftangingwall gnftise contact,* Neat ibis contact specials 

collected were found to contain more plagioclasc than 

aotinolito, and to include small amounts of quarts. 1 ,



- - - - ■ . ' ^  

' 1 - ''

60. ' ,'.,o

This gctinolite-felspar rock baa "been described by 11

laubscher (op, cat.) as an altered, gabbro. Had contamination 

with the gneiss occurred, these marginal rocks would contain 

more potash in the felspars, as well as more quarts v'

n



1 '■ - Diabase Dykes. : , : " , 1

ftonp-ral Description. " , ,

The diabase dykes sbowti on the geological mags are ; -! 

iaeribers of -a swarm that characterise the region. They 

trend K7Go~90°£ dn the gneiss* and I*30Q-70°E in the Shabani 

Ultrabasic, with an overall dip ranging from vertical to ■ 

?C°SE. Snail' wrench faults displace fthe dykes northwards > 

creating, a false northerly composite strike. The dykes - 

h a v e  proved to he extremely useful as a chronological guide> 

particularly with regard to the delimitation of chryaotile. 

fiore formation. The change of strike in the ’Ultrihasic v

is a reflection of the different competence and fracture
1 1 1 ' . ' ., , .. t' -

pattern of this body coiapared with the gnei&ss* • ' .

Due to differential weathering? the dykes frequently, 

form, prominent feature er# on the .ground they can of ten he 

traced along strike for several wiles*'; and .usually .stand,  ̂ „ 

out well on aerial photography.

feathering along’ cooling joints leads to .the ■ " ... ... 

format ion of the, characteristic rounded boulders r  ft&vlttg 

oxidised coating that, appears?" to resist further daoompoaxtatm* 

Sec&uae their direction. ±b pearly.parallel to. that,,of . 

s^atr planes along which jsineraliscd :<iuart« veins have .been 

saplacedt every linear feature on serial photographs ndeds 

to be investigated in tb@'fi*?ld. 6wihg to, their siiailarxty 

■i« strike the dykes have hot proved to he of much uae xn  ̂

determinations of relative age tor aost of tne



striking gold bearing quartz' Veins, However, an' exception
' ' , , ' '''' “ ■■.-'/ ■ 1 ' * 
is found {6n the Hed Knight line, 1 mile east of Shabani,

’ where a m offshoot from the gold vein displaces a .
, . „ X„”i ■ ' a '■ . .. v . .

.dllbase dyke* This Contrasts with the struqtural :

" salat i,Qtt0hip. of -the Hazard Mine reef, 8 miles SE of Shabani,
-- ■ - fl i ' f "  K  . . -

which is cut off lay a similar dyke, Therefore it. appears
, - " r, >| 1 . ' . ' ” " 11 r.'____

that either the period of ore mineralisation Extended over
ll- j ' ■  ̂ - ■ ■' ' ■ «“ ' Q - .

a long time *, fit* else there are two distinct -ages,,

■ In the Shabani tlltr&bafSic,,, the dykes are faulted by^the,, 

talc shear Kones; in the footwall region the dyke & them

selves have>een completely steatised to form &  blooky _ 

talc-earbonate rock, >'-1 ' r" '“f 

/  - "Specimens have been collected from both surface and Vj „ 

underground !e x p o ^ e s  (Shabanie Mine)* The colour of 

these rocks Varies from dark green to black, uahd ranges 

from medium to fine grained., depending or. their width, ... 

which may be up to 30 feet. Chilled margins are evident

• ; particularly in the wider dykes,* - , ’ 1 

Xn thin section the rock is seen to consist of!; 

n labradorite-an.desine fel&p&r and augite in various sta^s

‘ of alt oration, She alteration products include secondary
. 1 ■ ■ ■ ■ . .  i r

wtiholite, epidote, chlorite, aoi^ite and sericite.

Several slides show only a grey mass of chlorite, soxsxte

, _ftnd clcWly felspar. f

% , 3 ’ Share floes not appeal to to any decrease in alteration



away from the younger, granite;. in fact one of the least 

altered specimens came from the actual cohtact* Granite/ '

dyke contacts appear to be extremely "sharp in the/.' field, slid
' 1 ■ . 1 , ! " ' ■ 1 ■ , 0
thin sections confirm this observation, It has been 

argued that this lack1 of reaction' indicates a "dry" condition , 

of the younger -granite (Itaubseher ,' 1963). Where'a narroW 

■aplite vein -was seen to cut the Same!; dyke ,, only 20 feet

away, it has considerably altered this dyke. Therefore,
. <. . ■ ■- ' ’ ■ i i, ,

by the"-sttfrie argument, the aplite mus.t bej1 considered as 

being "vet!'; - , 11 >
. - -. .. ... flu  ̂ V ,^  ‘   ̂ . 1 1 -

On Shabanie Witte the dykes, vhich pre-date the ,
. I ■'> I 1 ■ -  c. 1 * ■ ' ' ' . ' ...

formation of chrysotiie!f have frequently formed

1 ' f ' -| *. r' - r " .'rO
structurally favourable areas for fibre growth* ( ■ , ■ .

In the p-riter * s opinion, one of the main ttinks between ;

the period of emplacement of the younger granite and the _ ,

fortoation of Chrysotile asbe&tos, is the age relationship ,

between the diabase dykes and talc zones (hydrothermal- ji'
■ ■ i . 1 ' ■ ■ ■ ." * . _

channelways) in the Ultrabasic, and between the diabase 

dykes^and veins of aplite, pegmatite and ^uart^^within 

'‘ the e'leiss. This is farther discussed under■ "Conclusions*1* •’



Petrograjohxc Description of the Younger Granite.

General Description. ,

, This granite is pr^dofflineritly pink to red in colour, 

but may locally be greyish-white. It is a medium-grained 

rock, coaposessentially  of Quartz and felspar^ Biotite 

is normally bnly present in subordinate amounts. ^o,4essofy 

mineralsr,identified include Biuscovite, tourmaline, epidote, 

apatite, .zircon, ilmenlte and pyrite, , » 1 

7i ■ The rock generally has a bypidiomorphic, equigrahular
• O' ' - ■ 1 ' . ' ' ‘ 1

texture. There is little variation in grain site within 

the rasin granitic area mapped* A slight increase in ferain 

av/ay from the contact with the Bulawayan- rooks is, 

however, diaeeiroabW At the extreme south-western t,ifp (Hg>2), 

A more marked increase in grain. Si&e was observed on a large 

6xfol,iated kopje (Majowe Hill) in the north-east area (Pig. 1). 

Here the granite changes from medium-grained at the base of,, 

the bill to. a coarser grained rock on the top. 1 it has to 

Tpe stressed, however, that these features are exceptional,, 

and random granite samples will invariably b& medium  ̂giained.

An average mineral assemblage, based on volume analyses, 

ia as follows:- quartz 4-1$) rai c r o c 1 i ne -mi c r o pe r t h i t e A2%, e, 

piagioclase 16$, biotite 0*5#, accessories O M *  | ,;/

- In hand specimen quarta la evident as n o r m a l  k̂ rey to 

colourless vitreous grains* it is usually atiliedrai,^

. suhodral crystals are occasionally developed, appear to

he a later formation and are noticeably larger, lossibly



.  64, - ■ . ; , 

PetyographlQ Deaoi’l-ptlon of the Younger Granite^

General Description. 'r ■■ ,

 ̂ ■ This granite is predominantly pink to red in colour, |

but may locally be grayish-white. It is a medium-grained 

raols, composed essentially of quarts and felspar, Biotite 

is normally only present in subordinate amounts, Accessory :!• 

minerals identified include muGCovite, ,,tourmaline, epiaote,. . -■ - ' ' " ' ' ' , ■ . ' Ik , , - -i,- i
apatite, zircon, ilfuenite and pyrite* , : ?'«

The rock generally baa a hypidiomorphic, equijgranular

texture. J?here ia little variation in grain size within ;; 

the wain granitic area ma*"- ?d* A Slight increase in grain >s

size, away from the contact with the BulsWayan'rdcks is,
■ 1 1 1 . 1 ; ■ . ■ 1 ,, s , ̂  1 

however, d^scernable at the extreme southwestern tip *

A more marked increase in grain size was observed on a large » 

exfoliated kopje (Mag.owe Hill) in the north-east area {fig>l}* s 

Here the. granite changes fromjAedium^grlined at the base of 

the hill to a coarser grained rock on the top* it has to 

be stressed, however* that these features are exceptional,: 

and random granite samples will invariably be medium.grained*^ 

An average mineral assemblage, based on volume analyses!, 

is as follows:- quartz 41%r mioroclitte-iiiicroperthite 42^» 

plagiocla&eX6%t biotite 0*5#* accessories Q»

In hand specimen quartz is evident: as normal grey to 

colourless vitreous grains. It is usually snhedralj 

euhedral crystals are occasionally a e v e n e d , appear to. j  

be a later formation and are noticeably larger, j.>ossibli ,,



Plate 18.

Micrograph of younger granite showing zoning 
in wicroclint—iiiicropGrthite phonccryat.
X 32. Cropaed nicols. Slide X 4642.

i'late 19.

Younger granite mcro^r&ph showing simple 
twinning in uicroelino-microi«ertliite erv-t&l,
a  28. Crossed nicols. Slide X 4687."



they grew in residual pockets of stigma * enriched in volatiles 

trapped in • ail almost consolidated'crystal mush. In one 

slide (X4928) such euhedral Crystals had apparently grown 

in a nviatolitic cavity. o s

In thin section only some of the_ anhsdral quartz veins 

show fracturing and strain extinatiam ; These are comparable 

in appearance to^the quarts grains found in the gneiss* , 

Perhaps these represent residuals from the palingenetic or 

anateotlc fusion of the gneiss. Most quartz grains * 

however, appear to have crystallised out simultaneously - s 

with felspar (miorographic/texture), or slightly later.

I'hree felspar minerals were identified# namely

microolinej \plagioclase and rftlcrbcline^mici’Operthii?©* -r

Orthoclase was not observed in any of the -granite thin 

sections..... The felspars are mostly subhsdral to euhsdr'ai, .
.. '■ ' 11 ' ,Q. -' ’ ■■ ' 1

with plagicclase white and aiorocline and, microGlxne-

microperthite pink lit colour * 3?lagioolase can occasionally 

he identified maoroacopically by lamellar twinning, and„ the 

rarer micr&oline“*perthite by Its cross-hatched twinning.' 

Although microcline has been identified in thin section*’ 

and fro® volume analyses constitutes 10% of the rock, it 

is thought by the writer tho& this mineral is probably a , 

finely t w i n n e d  miorocline-microperthite. It has therefore 

been included in the aicrocline^miordperthite total of 42$. 

Twinned and saoned microperthite have been identified
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(Plates 18 # 1 9 ) ,  but these are relatively rai^e* ,, The, 

plagioclas^ was found to be oligoclase by a number of i, 

methods which are compared arid deaci'ibed Slater. , ; ;

: Biotite and raixscovitr are normally only sparingly \ 

present. Concentrations of musbovite do however, occur 

alon^ fractures, The biotite is reddish-brown and odours 

as ragged anhedral plates* Heocbroic haloes around

zircons were not noted* ■ :

' ■■ : " '■ '■ '' ’’i- ' ■'' ' ' 
Eubedral crystals of apatite find tourmaline are a

usually extremely'rare, but local concentratiotis w&re found

especially near the amphlbolite/granite contact (I’late 20)*

Epidote is usually found as small, brownish-green,

BUbhedVal- to euhedi'al crystals occurring in narrow ; , ......

stringers, and Voeaaiotfally in isolated poekets* ;lt^ "

greatest developmerit was in the zone of contaot with

Bulawayari greenstones,- ' ,

Ilmenite^ in small ekauhU3, was found, to be present

in 6very slide ©xafiiined, normally, cottsideral^Ly altered to

leucoitferte,. - ' , , ■ >

Pyjpit© is 0jCtrQmelyw';9.bundattt locally itt the BuXawayafi/ 

granite contact zone. In a localised area i n  the south

west extremity of the granite ( K ri* t)j pyrite makes up 

5*-X056 of the rock. As a result of weathering of the 1 

pyrite,' the rock has been rendered coarse and pitted*

Large vutfie ate fk n d  coated with sulphut dei'ived from the;
■ 1 ■ ■v . !/'■ ; ■■ ‘ - ' - 

reduction of the pyrite* s



• r Pig, 9-. ' " ''

ChemicalAnalyses, of the Yo.ungeJr &ranlts.

"’Ho* 

Laboratory Kp_.

655

64/226
$63 3364' 170(aioXite) ChiLnoia Younsor 

" « , 64/227 - 63^3946,1

Si02 ' 75.05 76,40 77,00 76,46' * 73.39

AlgOj 13*68 13;, 34 13.56 12.95 _ 14,06

■?e2°3 0,.40 ■$*40 0.30, 0.09- 1,02

SeO 0,75 , 0,27 0,27 .0,68' 0.73

MgO , 0,20 ; 0; 57 0/51 0,21 „ ■ , 0.33

CuO 1,00 0,31. 0 .30 * i ,,03 : 1,40

-3 Ha20 ., * 3.79 , 4;* £3 4,20 1 % m 3/82

■: KaO 4,30 4,40 3.80 3.90 4.30

H2° ‘ '0*51 - - -0,62 0.60

■. CO-o ■ 0*0,5 r 0,02 ; '" 0.14
Ti02 . 0.11 - . 1 ; 0.10 QvOl

~gO ~ Q.,.05 , '' 0,04 ' „ 0,07
MnO 0.03. 0.04 . _o._£4

■'* 99,,99 99,9$ 99, 96 ; " 99., 62 ' , 99,91

Mlegli *s Worm Estimation

Q ■ J
* 5^ 9

31,1 34.3 37.0 " • o' 30.2
. Or . " 26,0 ,, 26,0 2?. 5 23.5 , ' /. 2 M

, Ab „ 34-.' 5 33.0 ' 37.5 . 32,0 34.5
An « 4,5 '■ 1.5 1,5 i 4.0 ' 5.0
C 1.2

h z"s 2.3 s 1-7, •" M
; Mt p < 0.5 6.4 0,3 \ 0,3 i .l

11 ■ ■*.’ 0/2 « - r , . —

Co ■■ 0,2 - «* 1 “ " ' ’ ’ 0,4
'Ap. ■ . ** «* ~ - '( 0,3 0.3
fin . . ! 0,4 1,6 1,4

I1 t' * 
(',0,6 1,0

- :o,6 . 0.2 O', 2 ,.iO*.4 ■ , 0.4
100,0 100,0 100,0 ,ido,or' - 100,0

„ , , „ i
1 ■ "' j,

"



Chemical Composition of the Younger Granite. ,

Two <^|tical analyses of the granite were carried out 

by Turner and Mewe11 Laboratories, Manchester, on samples 

taken from the central and eastern margin of the main- 

granite mass*,' A third sample of granite frora an exposure 

in the NW area Was analysed by the Southern Rhodesian 

Geological Survey* Mo analyses of this granite had been 

carried out previously (Pig. 9). ’ ,

.per pUrp&ses of comparison analyses of similar 

intrusive granites from the- Mashaba ~ Port Victoria 

District, recently completed by the on samples .

collected by J, Wilson, have also been listed*

HiggXi Values and norms have been calculated.vfor ea&h 

of these analyses, The, analyses show the younger gran He
' . , ^  1 - ■ r. \\ ' !’"1

to be potash-rich, high ill Na«0, but low in Gat),, The iron
1 ' . , " ,  - ’’ ** u ' ' ■ 1 ' ■

and magnesium content is 5te3Ctreffi,ely low. Silica and 

alumina together make up nearly 90$ of the rock; the 

latter is hence very leucocratio and rather aplitio in 

composition,. , ,
' - > ' ' ' ' -i „ ' T ' ,

The analyses of these younger granites are very .
t\ . - ■■■ . - ■«, (

siniilai’'tc those of potash-granite and aplite as givoii by 

Soper (1963)* 1’heir composition corresponds closely with 

the end tiieriiber of Whitfield's (1959) and Soper’ a aeries, „ 

consisting of eg.ua! amounts of c^ua^tz and potash felspar 

and plagioelase combined, with biotite as a minor constituent*

’ ■ / *  . " " ' ■■ " : ' '
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These'series* which lead to .a pot&sh-tpie-h granite, can 1 

arise by magfeatic differentiation. Whitfield (1959) 

believes that it would have,been extremely fojrtuitpus for "

the series to have eVolVed by i&etasomatic processes; .
, - „ . " " v  /' , - ' . , ; * w;
Ih i& , however, is the nagmatists approach, and dees not ;

. !' r: . l’ o \  ' , .■ ■■ . r. ■ ! , n '

talc© into consideration differential mobilisation (Backlund
_ . " ' ' ' ' ' ' ‘ 1, f! ■ ' ' ' 1 ■ i ■ 1 ■ (̂ y '' - " ' ' V' c?

1946)» or.graftitisation of^potash-rich sediments, " ’ -7 , ' , 

Simonen (194-8) has demonstrated a general increase in 

potash, .content froSja iyn-kinenvatic to latewkinematic granites 

in Finland. ihis Kae been shown to be a; very widely spread 

feature, The setting'of the younger granites,in the - 

Shabanl^ashaba region indicates ^ihay  are, very late- ,

o<* ■pp&t'r̂ oQbo&to.y with reference t ^  ths iMlawayaii orogeny.
: ■■ I '//' ■■■ ’ ' ’ . . ' •" ' A. ■ 1 . n ■ ■ 
It is fd'beible, that they11 post-date the suc'ceedine- Sbt&^ph J

teetoftisffl, blit unf ortunately there hav$. been no age -

defcsrfiiinations -undertaken# ,v  •' * ' •' ’ \

., The,tabulated analyses of the thr©e:rShSb^ni younger ; - .

granite speciBieiis (Pig. 9 ) , have been plotted tin a triangular

variation diagram (3?ig* 10). They are coiiiiiared with an .. o

aplite an&Xysis of 'a vein in. the gneiss near tlie granite 

Contact, further comparison la made with analyses of 

specimens;collected by J * 'Wilson from two younger granite 

■ localities in- the Mashaba and Fort Victoria -areas, -

- ' In order to.', demonstrate the distinct contrast between
>, " .?f. ' ’ 1,1 - ■ " , • \ " ' '9.

t-he aieiss, and younger granite, three analyses,, of the'’ ,



.Mjfyrv

69.

Sha’oanf -have* been plotted* together witlv a gtfq-<ns

analysis fro&itbe Mfiahaba-3?6rt Victoria, area (Fig* 6)

- ihe -ifftatioti of* specimens from 'Shabani oft which > ^ 

chemical analyses have been completed ar$ shown, an I1: g. 5 > 

together with positions of specimens' used in the volume 

analyses. 1 , __ . ■ ' . :

, !E'fed yjun0or granite analyses are, also compared on a 

variation diagram (Fig* ;11) \/ith the plots of 571 granit| 

pluton analyses lifted'’’'ih Wagijirtgton1 a Tables* that contain t 

over'80^ quarts, piagio.clase ahd potash felspar/(Bowen 1958)* 

Probably.the most important feature arising frost ~.t.he 

analyses of; tbes© Rhotf^ian, younger---granites is .their '

reMrKahle cons/cant chemical’ composition. - ibe anal^S^e- Oj.

' the’ ftafingdra .granite (pQ&ti-l)Cte,agnn4i) described by aiagmwn 

,(196:i)i and thosV of Hunter (1956) from the Mbabane and 

HUiikula granites (Swaziland &4 subgroup)., are Mentioned 

, as they are identical in composition to the Shabani younger 

. granites, and furtheriaere are- considered to be late magnetic 

iif'fer'entiates. ' .. 1 , ;i „ - ' ■ -- ^

/-v

Volume Attaivs;
" 0 " '

1 Method and decree of accur'acx*

16 'thin sections- were' cut from 12 specimens os: . 

younger granite and detailed volume analyses parried out 

m  them, m i m  & Swift electronic point counter* - - ■



: Slide varla,tjion> n '

In order to obtain reliable results* two counts per 

slide Of +1000 point determinations were taken s l o n i ^ S  

and E-*W traverses* . the maximum error1 per slide arising 

between these two counts,, for the mineral . is 5*295,

The variation between II~£> and E-W traverses for the three 

principal minerals^ microcline'-microperthite ,

&nd oligoclas© are plotted in 3?ig*l2v Where the > 

variation exceeded *>. 5$, a third reading y m  taken,

Soflrplo vnria o ion.

■ T o  e s t a b l i s h  t ^ e  v o l u m e , v a r i a t i o n  p e r  s a a tp lt , tw o  - 

.sp-Dciaens -  N o s . 1 83  a n d  462 -  w e re  s e le c t e d ,  and t h r e e  

s l i d e s  c u t  t t 6 h  b & c h  p a r a l l e l  tb , t h e  p r  i n c i p a l  a xe s  o f , , 

thfe s a m p le s . T h e  maximum v a r i a t i o n  f o r  q u a r t a  ro u n d  i n  

ajtecim en 1 85  w as w h i l s t  f o r  462 i t ^ W o W e d :  t o ,  6.,.41̂ *

The l a r g e  v a r i a t i o n  i n  '46-2 i s  due t o  one lo w  r e a d i n g  o f  

33»1$* ‘ B y  t a k in g :  th ©  a o a n  v a lu e  o f  tw o r e a d in g s  p e r  s l i d e *  

t h t r  maximum v a r i a t i o n  i n  q u a r t s  p e r  . sp e c im e n  .is ,  r a d iic e d  r

accordingly tt? 1 .4 $  for slide 163, and 4*1$ fo* clifle 462,.

If the low readme of 3 % l%  quart-P in 462 is o v iU o & f 'h m  

saapls v&riatioh is; ‘depressed to 1*©/?* fbe #  'V$U6 

&be’’ tyeLve readies  for specimens ' 185 M d,4fe * *  g iv m  

\ft f i g ,  1%  By ‘taking ®n& m &n v»i«e of each pait of

the sample variation for a medium gained  . J  

' ^ u i g t a n u i a r  .g r & n ite ., w h ic h  h a s  no , .•





SAMPLE NUMBER

F'lG 13

1tf3

1030

l*3b

462 

>(62 n 

462b

quA.UTZ MICROCUNE'
MlCROPf-RTHITE

PUGIOCLASE ' BIOTITE ')>] EPIOOTE opaque
minerals

£~W 3? 4 <1S'6 12-0 .1*1- ' ';-'i TR , °‘°H*S, 34-6 SIM '2-2 i-o , ", (1 ‘ OS
e-«v 3S-2 487 »0-3 1*7 11 - '< "MT ' ••
M-S ,■ 362 493 12*9 J‘# ' ' , it VO ■1 ' //
E-W ■ i/jW-S , 47'2 13-1 , O-o 11 05
N-S 3B>a

'
49-2

r 1 ■
1?-2 ■ 1-2 11 ; // oo

E-W
' ■ ■ , ■ (' 

383 4M ’ 149 0*3 1*3 TR
N“*E 331 >; -45-7 ' '87 0* 2*3 A? i(l

e-w jffi'6 42-8 . j8'0 0-2 r 1-0 1 i. . ■. (1
•*»

N~S -*!•«> 41-0 ' W-9 :i ■0<f' V6 n
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o r i e n t a t i o n ,  i s  a s  f o l l o w s : -  q u a r t #  i l f 4  -  ' 1 - 8 r a i c r o c l i n e -  

m i c r . o p e r t h i t o  . 1 , 8  -  3 » 2 ? J ,  p l a g i O p l a s Q ,  • 0 * 8 -, -  1 . 0 $ v  T h e s e  

a r e '1 o c m p a r a b l G  w i t h  t f e c  s l i d e , , v a r i a t i o n  ( P i g .  I 2 ) > „ a n d  w i l l  

a p p r o x i m a t e ' , t o  t h e  m e a n -  v a r i a b l e  f o r  e a c h  m i n e r a l  ( F i g .  1 4 ) .  -

V a r i a t i o n s  i n  l o c a l i t y .  ' , ! - V -■  ̂ ;
' ■■ ' ' ’ • ' ’ ' , ■ '* ' " ' ^  ‘ ~ ,  '■ 1 , ■ 1 >\\ ‘ {'" : : ' 

A n  a t t e m p t  w a s  m a d e  t o  d e t e r m i n #  t h e  v a r i a t i o n  b e t w e e n

g r a n i t e  s p e c i m e n s  t a k e n  f r o m  t h e  s a m e  l o c a l i t y * ,  S p e c i m e n s

;  5 0 0  a n d  3 0 1  w e r e  s e l e c t e d  f r o m  g r a n i t e  o u t c r o p s  a p p r o x i m a t e l y

I S O  f e e t  a p a r t ,  i n  t h e  w e s t e r n  g r a n i t e  a r e a /  ^ T h u i r  m e a n -

mineral composition is shown below ^  •

■' - ' ' " Wthiio  c l ln e ;  . ■ . V  - ’ 1 ■■■
S p e c im e n  No*. Q u a r t  a . M ic i* o p e rth itp >  P la fe lo .c la s e , -

; 300 48.9 .. . 3+-7 ' : ‘ , , i M  * ‘

>!> '> 01' ■ Ol.s 5 " W-S' ■
, j)/:•' ' r '■ .-v|'. ■' r ; . ‘ ' 1 1 , 1

 ̂ 1 ' 17 ' ' ' '

A sna il v a r i a t i o n  o c c u rs  between th e  two p r i n c i p a l  

c o n s t i t u e n t s :  e ^ a r t a  and m i e r o c l i n e - m i c r o p e r t h i t e ,  / w h i ls t  °, 

p l a g i o c l a s e  ro m tiin S j m ore o r  l e s s  constant. , Due,, to  t h i s  

s l i g h t  variation  b e tw e e n  q u a r t s  and A i6£ ^clin6“m icroperthxt^, 

t h e i r  " u s e  as p o s s i b le  - i n d i c a t o r s  f o r  v a r i a t i o n s  in . -t h e  .. 

d o m p o s it io n  o f  ' t h e  g r a n i t e  p l u t t m  was" in v e s t ig a t e d *  She 

m ^ a n 'v o lu m e  ^ a i y s e e  of* th e a o  tw o m in e r a ls  i t s t ?  p l o t t e d  a t  ,

' © Ic h  s a m p le  l o c a l i t y *  ‘ f r o m  t h i s  i t ,  i s  im ffiM ia te lsV  a p p a re n t  

t h a t  t h e r e  i s . an in c r e a s e  ;, i n q u a r t z  v a l u e r  to w a rd s  th e  , ‘ 

co n trfe  a n d  an ,),inore& ae i n  m i o r o c l i n e - a i c r o p e r t h i t c  to w a rd s
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the margins, (Figa. 5 & 15). In the, directions indicated, 

quart2 i^creapes from 34% to 54$ and microcline^microperthite 

from 32% to 510* ■, '' " . ' '' . : - ' '

..TbG.Sc large, .v^riations cannot be explained by so.mplo 

or slide' <nom*liufiJ‘'" Similarly, they are not due to uias ' 

by the author, «*?£• t'uo follov/in^ roasonsi” (a) The specimens 

were collected a'.; reuvi.^ during th$ .field mapping of the 

granite/ , (b) Thp ti'&cd wu&.^IjSftrv'&d'.bnl'^, wMh all the 

volume analyses nad bean completed and their positions"”

plotted* Traverses ;I. </. and S*E>, across the granite are
' / l; V 1 i! ' ,, • W ’

shown in Pig. 15,- ' ' ' -

: The*' importance of these trendsoare etr«|^edr«as th6y.

Indicatedemplacement, of the elongated body ot granite ?rcm'

a central tension fracture or low pressure arsa, in the

gneiss, The latter has a. free Kil'ica^CQUnt of o^ly i  2395,

'which is conaiderablyilO^gr^thcn th^free silica minima of

'34# in  the granite, . " -• ■ ~ . . . . „

The mineral-variation ascertained, can be eieplalhed i»i. 

imriotis ways. Tbe well Mown Sor,et effect has often .been 

invoked to explain- suoh -tfeftttif .The "transiforaiationiats" 

yould propose that after emplacement,of the granite fz‘om a 

central tr&W re_r m ^  while still in a sufficient- de^ea-7 r 

of permeability, further solutions emanating from the sam6 

,-fraoture, may have entered the mass in two phasess-
I ' ‘ ' ' ■ 0 f \ .. •"

(a) an early felspathlsation phase> followed by (b) a later 

■silioificdMon phase/ • • , - , : ' . ,



'Pintflo.eiaoe T)e$erttiri&tion6.» •■ ■■ " ’ ,/ .7

'V;\r Introduction. <? - '■ ' ' ,, ; ~ ~

As a result o'f the variations' in. relative mineral . 

assemblages Vithitt the granite ascertained by the volume 

analyses,; it was hoped that “by carrying’ out a comprehensive 

examination of the plagioolafga, variation,^ in its . . '' . „ 

composition might also he noticeable, This proved to he . 

the ouse, for fiinorthite content varied from 10-19$ ill the- 

central body,, nto 16^3%  at /the margin X5). /  jTtirtherV:

more, the lower podic value does not appear to alter around, 

the granite periphery; it-is therefore concluded tfet the 

"gradational variation is due to the relatively faster ionic 

migration of baleium compared to sodium, ^nd not assimilation 

of country rock, if the latter were the caao* then ttie 

western portion of, the granite,, where it is in contact \ ifeh 

serpentines ed ultr^'basic and “basic rocks, should have a - 

higher calcium' content than the granite at the contact wi^h 

gneiss* ■ _ " v '' ,, 1 v ■

- Measurement a. .of,.%% ■ r

. ^e 'ano rtb ite  content for different values of m  were 

read off froat Smijh and fan der %aden graphs for plutonio
■r ■■ i* - ■ >•"' .. 1 , 1 , J '

pl&gipolase , riproduced ih 'SleMHton's paper (I96S)*

■Sue to "the.'large' axial angle, which varies from 

&9~104° for the 2 .opticsib direction, with the main range 

Wit^/'trqm 91-96°,, it was only rarely possible to measure



" ' ■ - " ' T4* 1 ' '  ' ■ , ' ' - "

both optxfr axesrt By doubling the angle, 2VZ was obtained,, 

but this' Method' also doubled the observations-.! error* 

Corrections for differing indices of refraction for ,,

plagiOclas& glass were made using the. Pederow graph*

These corrections depressed the observed 2V2 angle by 1-2 

degrees* Inaccuracies in measurement and plotting are
1 ' ■ ' . . .  1 ,r/'v '■ '■

believed to be of the order of - 2 $  An, for the mean value --- 

’ derived from repeated readings. ’ - ; ■ _

1 2he plagioclase range for the Main granite? using the 

corrected 2VZ iBeasn,refflettt, according to Steith's (1958,) 

graph is 15*23# An, , and from Van der KaadenVs (1951) graph, 

£4-21$ An* 5hi  author considers the latter result to be . '■ 

nearer to the |i*ue value. ; She mineral, can therefore be 

dfefined as oligoclase (Hg* 16). ; # ,

Parameters of twinning eatae for complex alMte~ala_.B .

'. ’ twins, ; ! , ' • i. -1 ' , -

,, /iParameters of the twin astes-v/ere plotted and ccs'pared 

with the relative positions of It Y Z* ■ Uf^nt; -jhe at^reo- 

graphlc construction, positions of X and % dL-rection

. poles and the twin axis were then,compared with loin's 

.values for coo.plex twins* The identification o f W  tato 

law was achieved by (a) comparing; the position of the ttfin 

axis with the -composition plane, and (b) calculation of the 

W o x i m t e 'W r t h i t e  content, by comparing the % optical 

direction of each sub individual attd khe normal* to the,, ,



; /  " 15. _ ,, ■. ;■ „ *=;. i
- / /  - V, , V  - ■ ' ' ■ ■ - " *' .

composition plane (ZAGP). 1 r , : 1 o , J

It was found t W  the majority of tbrplagioclass 

felspars examine a are, complex twins of the albite-aia B law* *•: 

and occasionally of the albite-carlsbsd law, *

Arforthitg values obtained from Hikitin’ s curves are " 

tabulated in Tig, 16, They are pompared with the results 

'obtained from Slemmon’ s graph* derived from the angles 

measured between thei.iSC and Y optical directions and the ■» 

twinning axis. fhe anorthite content of plagioc!ase in: 

the granite ranges,,from 11-22$ according to SleEimon^s ^aphSj1 

and from 10-23# according to Nikitiuv Although.the range 

variation appears similar, there %i< a noticeable decrease 

in the lower limit of anorthite content derived fJ?om I 

Sleffimon' 3 figures, compared with values obtained by, the 

other m e t h o d s . A n  average value arrived5at from twelve 

. thin section a of granite, gave the following resulfe- ,

1 ‘2V '(Smith, op. c it .). ■ ■■ , - 20# ji

2V -'(Van t e  Kaadeu, op. cit,)# 0 ’ «'18<jv#~ • . ,• : ..

Thinning Axic (Slemtiion* a, op. cit. ). *  21# .

^winning Axi& (iHkitinj op. c it .). ^ 1 9 #  ^

Refractive Index (3 thin sections)* ~ 18/*

- p - It is the opinion of'1 the writer that results arrived 

-at by using twin axis determinations can be misleading* ' 

uttea's a largo number of readings are taken and the results 

compared with another method* Bven with extreme care,



. . ',<r ^ ■ ' , - ■ ■ ■

"■ V: * 7  -• . \ !' " •' -
errors can occur i£i (a) observational determinatia&'tjf the

■ *' ' ' A 1) >-,v > ' ' ■” 1 ' r; ■ " ' ' ”
X, Y and Uaptical directions; (b) stereographic plotting of 

these directions? (c) observation and plotting of the 

composition plane} location Of the twi& axis* The0 latter "

case p ro v e d  t o  b e  t h e  p r i n c i p a l  s o u rc e  o f  e r r o r  , due to " t h e
’ ✓' 1 . 'P- ^  . - " v - ■ * ■■ ■' 1' *

close stenographies'! plotting eft the/Z optical directions

on the  lo w e r  h e m is p h e r e . T h i s  r e s m lt e d  i n  a  l a r g e t r i a n g l e
‘ . ,r> " X J  \ ’/ ' s L;

o f e r r o r  b e tw e e n  ' I  >Z, , Y,Y- and , a nd  t h e r e f o r e  a  ,
- . ■ . i. >'  A A r, _ /^ \  X <v

' ''n ' ■ ■' ' ;V \
relatively 'ittaooutv. . swia axis/pl()t,

■ R e f r a c t i v e  in d e x  d e t e r m in a t io n s  o f  (001) c l e a v a ^ e .f , l a ke_a_. 

£ l a g i o c l a s e  i d e n t i f i c a t i o n s j w e r e  c a r r i e d  o u t on  n in e  

hand s p ^ Ira e ir is y  b y  o r it s h in g  f e ia p s ir  f r a g m e n t s , r e c S g & is ia g  

(0 0 1 ) c le a v a g e  f l a k e s  arid d e te rm id k h g  t h e i r  r e f r a c t i v e  / '

indices'. Using 'Formal immersion liquids, the third deoimal

•  ̂ ' ' , °... -. 1 ' ’ ■ ' ' 
place of the, refractive index was obtained by mixing the ;

liquids dire0t3,y On the\gfass slide,. and measuring, the'index 

immediately witte^CBerek^efractometeri, A range ih anerthite 

content of 13*421$ was established,, v?hioh;:compares favourably , 

with the previously noted results. obtained from 2V and twift , 

axis measurements* '

M s x i t i m  e x t i n c t i o n  a n g l e .  ; . ' , ,  . ' k.

: m & Q Q U s *  crystals in two thin sections were; determined,

using the method described by ITaidu (1958). o Although the^

■results were eoapp.ra'ble to those obtained by other methods,

Inhere was ao improvement in accuracy or speed; uhis method

*' ' Q: ' ; "
^as therefore discarded.



Plate 21.

Melapocraiic lamprophyre tfyke 
v/ith small xenolith' of younger 
granite. ;  teEr

Younger granite.

ieucocratic Xuaprophyre dyke.

t S i ' e & r ” f i n e r  e r a i n e a  t f ,an
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