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ABSTRACTW\ B

The 1ollow1ng aocOunt is a descrlptmon of Arohaen Eooxﬁa

v

3 , )
fmund near Shabanl, uouthern Rhoaesla, with sPeclal emph&sms

‘
woor

g
,on the ocourrence of a redently located younger granate] It ‘[}

ig ﬁrOPOSQd Lhat hydrothermal solutions, enrﬁohed in o

carbonate and 311103, escaped from the granlte and reacted f

‘wwith the serpenulnmsed dun;te in the Shabana U ﬁyqbagmor‘f Ef 9

M ' Lo s ! Lot e

PRI ST

“7uComplex to form chry otlle asbestos. V‘ e ~,  ‘_. "Hf o
‘ A,petrologlcal examlnaulon and strucbural analySLS haé s
been completed on the basement, gne1Su, the looal Bulawavan """"" |
ﬂ5rrock° ineluding the Shabani Ultraba31c body, and the younger ?
grapite. o ‘ | . = o | ﬁ‘;j‘"
 81ight deformafion of %he\gneis% by tﬁe Shabanifuibfaag “
‘ba gie and . granlte estebllsheb the gneiss a8 bélng the oldest
"§format10n, although irregular amphlbollte bcdleq dxscovered N
| in the Qn31o8 are thought to represent an vltered older rOck,
T’fpoSslbly of Sebaltwian ag ‘ “ -
| In the Bulawayan greenstones, some of thé hasic laVas
are uQLlltGS and not andeqites au previou: Ly thoucht“ A*
;‘rémarkable ‘reblstor' of banaed ironstone has Ween ioun& 1n
the vounger grenite,  This outbiﬁp ¢an be traced alOng |
strike ta unalbered banded ironstones in the Eulﬂwayan
 sediments, o
Layeang of olivine crystals in the dunlte near the f -

Honeybird Mine, verifies thatb erystal settling has occurred



Tt e

“gabbro 1ayers. Thms lajering probably determmned the

was. 1ater deposited, fﬂ TR S «‘”uij~Q g

: deformation mtructures in the surroundlng rocks, ms 1ndléatif

of an unfiltratlon process rasher}than one of anebtxon,l,

hav1ng g medmum»gralned hypldlomorphic gra nular texture,
snd, composed essentially of quartz mmuroclmne-mioroperﬁhxh
ﬁand o]lgbclase.‘ Three chenical analyseé of the graﬁm%e )

“1lluatrate its unlform aplltlc cOmp051tlon., HOWQver, s

i

athmhude of the orlgnwal fractures, 1n whwch chrysotile{”
b

1 B [ n“ ' ’n

Emplacemen, of the younger granlte appears ho bave been L
along " magor erustal tensmon fracture, or 1ow préssure avea,,f

created 1n 1ane Bulawayan bimes. The absence of ;arge soa&ev

e

The granlte ig & dlstlnotivG, plnk, leucocratmc rock,  ff

e

e

yolune analyses, ca?culated on twelve Qranmte specimens, g{\,‘y
. c-‘Tnow =) di*tmnct varlaulon ln the mlnoral assemblages, wi+h

. & marked mncrease 1n free 51110a towards the centre of the‘f‘ i

granlte from )4»54%, end a ocomparable decrease 1n tba

'plagloblase snorthite content, These trends are interpreted

t/ . g()
A

al further svidence for & magmat;c emplacement. L
Lamprophyric dykes, pegmatites, aplmtes and « qiartz |
Veins associated with the granite are desermbeag A carre«

1ation between these quarta veins and the talc wones found

in the Shabant UTUraba81c is thought to exivt far bmth
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Gold mmneralmsatlon, whlch is wlaespread th oughéuru

I

area, 1s thought to have occurred in late Shamvman time,

«9nd 13 not assoﬁméﬁed thh the younger granlte intrusiﬁn.‘
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LUTRODUCEION.

‘General Statenunt.‘ M “‘1‘\7 ' : ‘f« e 1‘1 w“‘,:‘;uA
'_ Durin& t%e emrlv géolaglcal reo@ﬂnalaance by Lauowcher ~; a\J
(1953)’ A ran %o Of gre il be hlllq waq looate& north~Wu st of ‘lﬂ ‘1

 ‘ the Shabanl Ultrabasxc Intrusion, fhnse granlte kgpaeg ;“ L
‘“,became ektreuely 1mp0rtant, when they Were found to postq ‘ s

fdatn tﬁe Bulawayan Sédlmentarj Se*lus, aﬁd could therafore n‘ﬁﬁi‘t

\N’have been erplaced gontempnraneougly with tbe fDTmHﬁlOP!Qf

: Om‘vd‘ﬂ’lle asbestos ab Shabzmi Al though 4*139, hypﬂﬁheqls ¢ St

‘of a PODlln@ brdnlte pf@Vidlna the hydrotnermal aolutions e

fokr 11bre I@rmatlon at Sh@banl wos Ilréb postulataa by Leap

T(1929), this hes since been alsputeﬁ by Laubscwer (1Q63)«,
~ who. derives his solutions frow cennate water‘exﬁellwé ﬁurmng

Bhy downfolding of the %ulavayan Seuaments. Thig V1ew 1s

\ ' : i
~noﬁ“held by the wrlter, who has maﬁped the area 1n de+a11 fg 3
‘aurlng 5 part-tine mnvestlgatman, from.anuar‘_ 96“ o

‘Au@ugﬁw1904. Phis e ammnntmon; thch camwenced wwth the

/“,

ﬁafpin& bf a granite sﬁ@eh northawwst oi the Honny01rd Hlne,
hqm now been ewpumdan to include the wes tern end’ of‘th@

*

ohqbaui Ul%rabﬁsin, e strreunding uraﬂitewfnPlSB baUEment,‘
ana the Eulawavan Sediments, - "

Recnnnams ance unpping has éhnwﬁ the ”raniiu to exteﬂ&
in a ﬁorthwdaoterly Qlfﬁ@tl@ﬁ un far ag the Tundi RLVer,t
12 wiles away.,  Simifler ramites have been ewamlnea 1n the

Mashaba and Belingwe districtes, @na glao younger gxanmﬁea,

v
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o survey of scveral other locah‘propertxea.

  sltuated 150 mlles dua north of Beltbrldge, and 90 mlles

- ;‘east'of‘Bulawayo, By roaa these nlStdﬂG”S are- approxima%e\_‘”

Vﬂri,'180 and 120 miles respect1Vely,f

‘asbesto@ producer 1n Afrlca, It comsmstq of & number of

. N . Sl +
¢ ) o A o L
Co [ o : 2’ I
g : !1 . Y K " E ;
5 | ' . B -

e
2! ﬂ 3

intraaed 1nto the Bulawayan System arthpr afzeld, e, g. theq‘f
Valatale granlte at Forg leon. : The 1nfluencp of the
granlte on thc mtneralisatlon of" the dléurlch; prmﬂcmpallyA1f;V

éold and cherotlle sbe&bos, was dlBD studied, A T\wa

Asbestos mlnlnb and assoclatud @roducts are»dnscusSGd,

together w1th other 1ocal economic materlals, prinC1pa13y

go’d. Two mall 501& worqugﬁ are descrlbed, with & brlef‘

aofe N
Cr B 8 i J

Locatmon of Area.

Shabani Town, acscrmbed by Keep as Shabanf North, Ls

;/ s W .

The area inVestlgwted ig roughly 2 mzles N w. of Shabanm

: %'Townv Tha co-ordinstes of the area mapped are approxmmatelyi 

20%56¢ - 30%2! East, and zo 201 = 20°25' South. . Tho detaueaf{

rdgiqnal napning covered an e@tlmated area of J square mllesﬁj

e oonFinlng bnunﬁaries are the Eulawaﬁan Serwéé +o the

bouth, west and norbh With the main ShaLan1WGWElO road
fo rmlnﬁ the eastern boundary (Map, ng.z)
Sbabanie Mine; which has r@cently been descrmbca in

détall by Laubscher (op. it ) ig the 1argest chryaotlle

separate ore boaaes, all of which are within a;tWo“m11§'




3. o 0

radiuégof\Shabani“Tan, the‘muniéigai centre.

I

ACcmmunlcatlons. | A ‘ -

; ‘ &habdnl is connected by a w1&e nar rond w1th Selukwe
»1n.tHe north, and by tar sﬁrlp roads west to Bulawayo aﬂd
| feast 4o, Mashaba and Fort Viotorla. A dmrt road llnxs

- Shabani W1th BellﬂﬂWe and WeSu Nlbholson to the s&uth, i

. where it ;Jmnc~ the Bulawayo—Beltbrldge Natxonal road (Li&»ﬁ); -«

Shabanl is llnked o . thé mamn Lourehoo Mafques rallway

g B

£

mllnﬂ by & 14 mlle branch line from Bannockburn.‘ ;y ‘ ‘
) . The town boadts a Small alrf:eld, whlch is in usenall

W

~the year‘round by 11¢ht aeroplanes.

e .
L

Shabani Histbfva‘” o ;M e !

There 18 very 1:Lttle *ﬂj *matlon ert en Oﬂ he eariy
i’aetulement or the uhmbanl dmst%mct. An31ents are known to )
’haVe WOrked geveral of the amall 'old mlnes and Glaims in

uhé area, 1.e. the Sabi, Sabl Viei, Old Cro%a and.- New Qross‘
Glalms, Wixs Claims and . B. Olalm Sevéral older. Shabanmf !
resmdenﬁs, who were arlglnally una1¢ WOrkers, sﬁate thatla1l
the local gold mines showea smﬂnu of ahélcnb devel@pment,

& fact that has aLready‘brtn commented on by Mehliss and  1 »
,Goldbgrg (1961).  The oldest mine in thﬂ ﬂldtrldt ig the -
Sabl, which was originally pegged in 1894. - This is S

approxlmately 8 miles. 8.E. of Shabani dnd is unique in the



o odaye Other oarly registered gold mines are the Gatllng i1l
Mino (1899) and the Humorist (1900), bosn of which Have

‘ evxdontly known earller by the local )rospectors, bhé flrst
‘1n the Bulawayo Museum from the Belmngwe Dlstrmct in 1906 “@
‘ apparently this gpecimen was. of poor’ qualiby, and Keep (1929)

‘ qual1ty fibre does e rist at Shabanl, e, g. the Shefflﬁld

) have altereg the ailky chrysotile fibre»

W

area, for 1t has been mnned 1nterm1ttant*y up to the present o

SR e

cloaed down,- \«“ﬂ SRR [ . W
. ) , g

Alﬁhough the. ﬂrewence of cmrysotile aabeotou waﬁ

-m
offlclal record. was‘a sample of chrysatile asbestos exhlblted

The Belingwe Distrlct 1n those days included Shabanm, 'buﬁﬁ

daumbed that the asb@stog cane from‘Shqbanle Mane.;“ Poor-

Clammu, where barsh flbre oceurs 1niserpentlh1teg intruded
into the Bulawayan uedlmenta. P rah fibre also outcrops at

urface, 959901ally on low lYlné Eround where humlc ac;ds

gt
C
.

henewed 1nterest was shown in the years rrom 1915*1917,‘

when the present day deposits were pegzed by 1 Mr, M, Kers for

the Rhodeslan and General Aebestos CO?JOT&LlOﬂ leited.‘\‘lﬁ

1919 one of the mines on bhe eagtern limit of the main £ibre
bearing badles (Wil Desperaﬂdum) was tahen over by the
Afrmcan‘Asbe sbos Niﬂlﬂb Compan@ &¢mxued, q sub51dary of

Turner Bros. A”be@bos Limited, England, Today this’ oomwany;‘

Ontrols all the béntral portlon of tha Shebani Ultrabesic,-

e84 the main’ QODhOmmC chfysotlla area, w:th the geparate "

f
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Amlnes and claims belng amal amated into Shabanié Mine,
Farmlnv'zr the dlstrlct is difficult due to a i«‘e‘ﬂer‘]allym‘
 1Qw,anngal rainfall, ,ana eytremely high tenperauures in the,
summér;p Many of the Iarms were lands orlglnally granted to-
Ehe ibneers and early setblcrs, and as sbated bu Keep ‘_‘,‘7@~
,i(op,01t ), if it were not for the nine 85 seJeral of the |

) Y
snaller farms would not have surV1ved‘

{) i i nooi ! _,,..g./’lL.«-“—N

The large local natlve populaﬁlon is. malnly comprlsed

- of the Makaranga tribe.  This tribe was easlly subaugated

Sy

by the 1nvad1nr Matabele 1n the middle of the 19th Gentury

and it ks said, ofAered less r9315tance than any other trmbe«

oy

Geopraphy.
~ Climate. o N |
‘”’ As a result of the low altitude (Shebani Tan}iS 3100 £4,

“above ses level) and the @nci%aliﬁg bills, %he‘district~

0

‘ En summers Frequentl these exceed IOO‘F and ere ofben v
coupled with a high humidity immcdlately before, and durlng,

the rainy season. October ig often knmwn as 'sulclde‘

monkh in Seithern Rhoa631a, and - this colourful eollcquial
Jphrase 1s an apt descrlptlon @~ Shabani . on & hot sultry
October day. ’ .

Ralnfall ig extremely variable, but the yearly a%erage

of 22" is normally lover than for most parts of the country. .
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Plate 2,

Looking S taounrds Shaband, .
Toreground - younger gronite,
‘ Cenbre « vhe gneisg Plain,
“ Backeround - Shaband Ultrabasic hille.
a) ~ snticlinal etructure.
(b} ~ Houe'vbird Mine,

T




“1{\The ralﬁs fall between Ootober and . Tebruary, wlbh acaﬁtefedwﬁ’

‘19000331onally an overcast day w1th =3 31uht drlzzle (locally

R

 }\ digtrict. The Shabani Ultrabaglc 5111 15 jdentified by |
| ’}StGEP rolling bills rising to 3690 feet deeply dlssectc& ’ j

‘9termea ‘gutl‘) may arise, although thls is- eXCeptlonal.

‘temperatureo may occasmonally fal below 40 ﬂ, and«frosﬁ “‘%

~ can then develop on high ground. ' o ‘ J;y ﬁf“

the llfferentmal rates of. weathprmng of the underlylng rocko.‘Jﬁ

Hof hzlia dnu Valleys parallel to the maln,¢tr1ke. Banded

[

6.

3hower and thunde;stcrms in March and April. | The remainder .

R

gf the year is dr y, W1th warm days and ¢ool nlghta. 

SO MDA NP -5 WAL

Fro t does not normally occur, but durlng the W1nter

Rellef‘

o

The average hblbnt of the district above sea—level 1s

9,100~),2OO feet., The landscape features are related ﬁo

" a

The mamn physical feature@ are SUMMdrlﬁ“d brlefly bﬁlaw.q

° The(Bulawayan Cem*yn alinal depos;ta, whleh utrlke 1d a

B ."

}W. dlrectlon and dlp steeply to the S.J., form\a serlcs

1ronstones, dep051ted at the base of the Bulawayan Series,

N

form a prominent knife-edged escarpment riging t0“500~500

feet above the g“neral around level, Ultrabaslc and basgie

=)

¢ ! A Y

e A R A

¢

rocks, éollectmvelj galled wreenstones, are intruded parallel

to0 the sediments, and enerally glvc rise o lower and nore

et
T

oy

rounded hills; an excepbion is in ‘the exbreme N, w., where -

at Dadaya Kop 41371 they form the highe t peak in the
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7V‘BY‘GT0 %"0Uttln@ VaITeyﬁ. ? The dunlte, whiuh normally
: weathers Taﬁldlyf develops a reslatant 311101fied capnxng ;j:’;
on h1 2 grounﬁ thms tends b protect it f»om further “,W

\‘w l( g 1‘7“'

erosmon, and leads eventually to the formatlon of a sﬁeep~ }1‘

- ;>'
L i sadeﬁ plnnacle (?l!ﬁé 2), Carbonated»talc zoneé\and

‘, f alabasa dykes in the dunlte develop narrow flankmng 7,,ffi~;y]

depressions alona the sides of hlllS, and are ea51ly

dlscernéble from sloph pIOflleSu

The older gnelss, peneplalned alreadv in prewBulawayan

times, forms the bulk of ‘the low 1y1ng ground ﬁoday.“ thn

» ;£rcshly exposed mhe gneiss 1s extremely hax d and ¢ompetent,ql

‘Q ,especia11y unweathered specimens Lollected from undergrouna"7

on Shabanie M;ne._ Und e the pregent. nllmatie conditiona

= S Tl

th& Cnelss aecomposes rapldly, mamnly by kaolinl atlon of

the felspars. The cne1&s~ultrabasmc contwch frequently ?ﬁ  
| ooaurs on hl h roundg This phenomenon is the loglcal N
"7  resﬁmt of dlfrerentmal waathermng, fer the ultrabaulo is -
mora re51stant to srosion than' hha FnGluS, a8 oén be

GbserVQd everywhere in ‘the dlstrlct.v Worst (1956),‘ o ” o

ewplamnlng gimilax contaot& in the Belingwe dis trlch, S

bélleVeg that hhe ultrabaslc was 1ntruded inko an
° . 7 , );/ .
b cstab11Qhea @uelss landscape. o o o

L H

R T D ST ey

e Tbe 1nb?u51ve younger granate forms a narrow ran@e of"

1‘,,.,,1 : .
: J

. whalé-backe& a3 follatéd hllhs, strmking in a NoEv. dlrectlons‘ o

{7
w"&

ﬂ‘~0¢oasionally sheep sided ’céstle‘ kopaas may be devaloned,
oo ‘ SR

i . "
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o

i to the granlta.

Cwhere it swings to the Southmnasb, ig .8 trmbutmry of the
regional Iundi-Babi river netwnrk. Locally the Shabi r;??n

‘gyStem is aontroiled %y»faﬁlhiﬁg, shéarazanes,_kaeg apd the

8.,

but these are the exception rather than' the rule. ' The ‘““3} -

main hills rarely rise to more than 200—300‘féet avove 7

the gurroundlng torrulu,‘ there is a dis tlnot ﬂradual | '“ﬁ L

1ncrease 1n eleVatlon when travervlng from the gnelss oﬁ |
Quartz vcins and aplutes form narrow rldges whlch aré

dlstlnctlve in the fleld and on qerlal photographs. , Some

S !
4

: of these fld”es nay develop 1nto maaor phy81va1 features

| ri 1nw to 200 ieeﬁ above normal Nround level.

| “The Shabi River and its tributaries form thg‘main‘f e
dralna@e oystem,of the area mapﬁed» ‘kThms rivar, flows

from.North to South until lu enc&un«ers the Butawavan hills

0

‘T ‘3 ¢
"nelss folmaﬁlon@ o ; o
| The Shabi cesses to fIOW'from/May/June to October/ ‘ J‘ i

November, when it becomes & sucesss ion of smmll pOOlb,
|

Whllst the minor tri butarlas ouly flow ﬂntarmzt%entLy ] R

followlng heavy rains., Due to the spasmodlc buf vlolent

S

flbodlng, the tribubaries frcqucntly chaﬁge courae, 1edving
tempOrary oxbow channels in the abandoned rmver bed. VyThé
gradlont of the Shabl rmver ig L 350, meauured ovar 8 mmles&

from,hhe Ngome bria se to Lhe Bulawayo road bridge (Tlg¢ 1), m

«

B - s U S U Syt PSS SO S

I,
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out 1ocally Varmca oonaldcrwb]y In pLaCCs 1t has“

small dama have been construct@d cn the eneiss, which ‘

G g [ ) po e - r .
e

excavated a bea up to 15 fect deep, part]y oy potholei“
aoﬁmon,ﬁ often ﬁhe true depth ig COno@alea by sand "3ng{ \ﬂp
depo mts, , These ere EYGavated by local bumldmng iy S
contracbors, who annually rotqfe thelr orklﬁg sites; the

deposits belng rdnewed du*mng bhe ralny season when the

rlvers are 1n floddb : Because of the. faéter %aha ‘of |
déepenmng of ﬁhe mazn channels, the shallower trlgdtariah
form narrou steep—smded ullles or“donpas where they entan

the. maln 3trcam,i duo ET R rapld downcvtblﬂg'of %heir béds ;;{f
1n order to attq1n the grade of the Shabl r1Ver. | o

Owlng to the unxcallable aeusonal ralnfall, numerous o

aithough follated, is poorly Jointed and hberefore g;'r

a reabonably 1mpermeabla floor. Aadaﬁlonal Wabar is

provzded by glts 1n the erer béu and boreholes drmlled'onr ff

prominent structural features, Y shcar zones, L

On the land borderlng the ydun&er grknitn a radmal

0
e “ )

draznage pattern has bnen &eveleped throuéﬁ gprmngs‘
ormginatlng qt the franmtomgnomss oontact Even durlng
the wet scaaon the gra&mte«mtvélf appear armd for the
surface wabters are rapidly ﬁakun underground bs a well .
formed 301nb system. uome of\th@ springs are. perennlal. o
althou@h they may dlsnppear again Wlthih a few feet ‘of ‘f L

their outlet durlna the ary saason. \‘They form useful

'

iy
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fﬂéfrg‘ ‘ﬁﬁf o o “lé,f"t

‘ﬁ marlers for mapplnm the coatact whera it is oonceaied,‘,‘ 1‘
SlM¢larly, maanr 301nts aﬁd shear frdctures can oftpn’ﬁe :

7 1nternolateﬁ irom‘the 11near dig trwbutlon of trees and T

| shrubs. o "V‘v B | o ; o ‘f Aﬁ“ i”Hf

As é result of the 1nterm1ttent flow of thc rlver‘ ﬁwwow

system, utagnant water is commonplage dnd’ ;orms ;ﬁeal
Loﬂdltlons for the propaa&tlon of bmlharzla and breedlng

grounds for the malarlal mosdulto. Wortunately the laxter‘“

has aimaat been eradicated; buﬁ the Sﬂourge qf bllhar21a

‘q is rlfe, partlcularly amOﬁﬂgt the natlve pcpulatloﬂ.u “; ﬁ 

¢

E Véwetaﬁion and Soils.

A disbinct suite of trees and @hrubs is a5E001ated
i with each of the major rock formations, Fr@quently ‘the
veg@tal demmrcmtlon near the geolaglcal contacts iy

v

nuf;.ﬁlenhly snarp‘to e uaed a8 ﬁ,m“é@; for map%inb, .
Thié‘is @épecially $rue for the granite—gnelss eontact;% 
whlch in places is concouled beneath a deep so0il cover. :
Th@ serpenbmne *ockﬂ are more rasist@nt be erosmon
than the dunmte, buk both ucconpose to a rich dark %rown

ool @hlch gupporss & thmck bush ”rowthﬁ ~ Thorn bushes’

- ard’ the most ﬂrotlflb varluty, especially the hooked
ramblinﬂ thork (U51naa Aoucia Verck), and tha knobbly
*horn,(Acacza Nz@r@scens)» | A dlgtanctva marker bush,
Tuclea Eylgsli, kzown 1ooa11y ab *he Hehinda® (asbestos,

buah, ig associated %1th the tale f@ﬁtwall ang the tala
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Plate 3,

I

.
W SEE T N

Younger granite/sneiss contact on bhe
Shabi river.

Foregrourd - [neiss,

Centre - Shabi river,

Background - Younger Zranite,
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‘ ? " . lla

L ' , . ) (x 4 .
. . B J’ \ ‘ Fod e h

zones ana dykes outtlng the Ultraba31c lntru51ve. »Siﬁilar s

; \L,,

<”bushes are a33001abed W1th the basic soils derived from
‘ *amph1Dc11te rernants "n the gnelss.

7:@:3?@ gnelss supports g thlnncr and nOxe open vegetatlon,
,con51at1ng of-thorn bushes separeted by'spar ely covered |
\coarse grass clearlngs.‘ The scil varies lrom 1lght to .
\dark'grey """ eclour depenalng on the percentage of mafio w;,‘

s;minerals present.‘ Mopani, Wlld flg and, euphorbla treea ;‘me

B
RS BN i "

o ere ocoaslonally found. S T T 5 ,fﬁ«;}“ g

The granite soil ocn31qts of cqarse gralns of quarta

and kaollnlsed fclspars, ite colour coarseness and

k]

éular nahure are distlnctlve. The Soll 15 nearly an o
exaot replica of the solmd granmte, for there ‘hds been

very 1little mlmmn w1th forelgn 50113, due to the poor

surface dralnage. Thorn bushes are almosf completely
absent the prlnc:pal eover being cﬁﬁrse grass,. W1dely
éuattered mopani and wild 1mg truas are common ofl this :
. rolling grassland, Buphorbia, ‘baobabs aud aloes oocur
o on ﬁhe 2ran1te hillh themselves tocether/w1th & wide
| Varlety of shrubg and cre@pérs. |

Human Setblements.,

The local trxoes prefer bo live on the gran:te for a- 4

&

\ number of reasons:
l. A constant supply of water; reasobably free of b11h3r219,

oan be obtamned from the sprlﬂgs flowlng from the granibe,

LR
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Y‘Shelter from the elementa is proV1ded by 31t1ng the
vmllaae 1n the 1ee of granlte kopges (Plate 4) :

’ trlbev dr wlld anlmals can easmly be detecteda

//

and goaﬁsa

N b4

iperstmtldn has 1mp1anted in the natlve 8 mlnd bhe

‘%ﬂtlon ﬁhat the granlte lB 8 "good 1uck" area.(f,gux

/J Unforﬁunately, beCause of hhls preference for graniﬁ 
7

“deSer%“ CQndm 1ona (Pla 5). ‘ “F  ‘J‘~”% B “\5‘"j

\ :
Out91d@ \qe tX¢ba1 lands, whose populatlon in 1964 was

4

“»gstfmated aL 100, OOO natlves, the largest eettlement lS

15

'The latter is directly or 1nd1rect1y associated with the

manlng of chrysoblle asbeatos. Drlnhln WQter 1s a swarce

thwfbommodlty, hj* s obtained for the town/ﬁrom @ aeven mxles
‘long pmpelihe Erom doms on the Lundl rlvﬂr whllst untreated

‘fwater is pumped from the mine. Belmn@wu (population )50)

is the only other nelghbourmnh SethlPMent" this is mamnly

a farmlng CQmmunmty, though small a«bcstos and gold mlné%

‘\ ' . . l Ny Yo

. Shabani wlth 2 ﬁuropean ponulation of approx1mately 1800»“‘

'ﬁ3. Due to ﬁhe Tack of underarowth, any. threat from héstllaj o

4@ The open grassland ozfers reasonable pesture for cattle ;@J”

' Co - [ - TN
el A TR
1} P . R

£ gy
Vo

‘jlﬁoalltlea and the naturally pOOr scll “the @rasslands ara_jf":

ﬂ?ﬂfeas Y ovargrazed, which leads to the formnbmon of "semz— Q;TQA
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General Geolagy of the Shaban1~Bellngwe Dlstrlots -
" Tha racks expoaed in Lhe Shabanm-Eellngwe ﬁ*strict are

Precambrlan, wlth the excepumon of recent deposits of soil,

y rzver yravel, suwface 11mestone and alluvium (Fig, 4)

The earliest Archaen rocks 1dent1fled are the -

‘amphlbolite zories in the gneiss.—~ These 1rregular and

of & gnelssic structureo these basmc zones grade Qﬁw3‘

highly alfered bodles are thought to represent anclenf

basic intrusions into gran*te or sedlments, for they are Qﬂf‘

deflnitely 8 pre«gneiss formation. With the development

‘rfimperceptably into. a d10r1tmc ortho~gnelss at the contact.

\~fSimilar altered basic rocks have besn observed in the

\ |
Mashaba area {Wilson personal communigaflﬁn)o‘ o ( :

The gnezss baSement, which forms extensive low-lylng

| plains, L@Vers the greater part of the aren lnvestlgated. m‘

"The gnelss unaerlies the Bulawayan sohist velt to the wast

- and south, and continues north snd east w1thoub 1nterrupt;on A

into the Mashaba Diqtricﬁ.‘ | |
Although poorly exposed, suffiolent outcrops are “/

vavailable to show tbat the directibn of foliation Varieu‘~

mconsiderably 1ocally, bmt has an nverall NN W, trend.

The gneiss is preaominently a mediu mwgralned, YoV

leucocratic rock, with a,uexi fﬁliabed porphyroblaatic
Lo

téxtura,\ Fine and coarse-gralned varieties with poorly

developed foliation are algo founds  The composition is

J
1
;

e e e

et e i
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mainly granitmc, but -does grade 1ocally into 8 diovitic
- gneiliss - This latter rock is normally associated with
the aMﬁ}Lbollte/gneiss contact rocks.

5 Y ' e
The results of radicuisotspe age deﬁermination on

[N

SR

speclmens collected from the gnem°s are not yet available;

f but the.rock definitely predates the BulaWayan Series.\M“ﬂg“

Macgregor {1951) has defined this gnemss as prenBulehaJan, -

o but probably post—Sebakwian, atid is hherefore the earliest’ )

of the Rhodes:an Archaen granihes, w1th the amph:bolite ‘wm"

: rocks possibly being of uebakwian age. . e

) Peneplanablun af the gnaiss was followed by | _
depositlon of the Bulawayan sedimenty consisti g of an

7
alternating series of conglomdrates banded ironstones,

‘, quartzites and phyllltes. Shallow water condltiogs\must ‘
haVe existed at the time, for the oonglomerates are
intra;ormatlonal and»contaln banded 1ronstone and gnei9§
Pebbles. ” / o
e W1th the development of the Bulawayan geosyncllne,‘
large submarmne outpourings of basaltic and andesihic l&vas o
occurred, together with the intrusien of basic and ultra—
“basic dykes and sills. Due to their mehamorphLﬂ . '

alteration, these rocks have been grouped, togeﬁher as tne
Greéhstbhé Series, Near Shabeni these sediments ahd '
gréenstOnes fort a high range of hills striking NW, the

dip being to the SW. This range is part of & wide

\
W



u syncline that plunges in & eoutheasterly direction,

\k‘b351n whose centre, and W1dest development, is approx— o

fimately 6 miles east of Belingwe. 'This irragularly ST )

e 1nto the gneiss, durihg the early stages of development %

“sﬁrﬂke of the Bulawayan rocks, and dips in a general

Vorst 1956); bub recently taubscher (6p.cit.) has
suggested the paesibality of their beang ultramafic 1avas, :

15» : R . 4

b

: AGCOleng to WorSt (1955,, the -seme Bulawayan formation

south of Bellngwe, some 22 miles south of Shabani forms

a syneline pluhglnq NE, Ib would therefore appear that

the rocks of the Bulawayan System form an "S"ushaped

‘rshaped synclinal feature has been commented on by ;fl‘
;1YMacgregor (1951), who envlsaged a 51mp1e sinking of the

f‘t’:"'a?

rusb in ‘the geosynclinal ba51n, with elevation of the ]

}gnelss foreland by isostatic readjustment.

The Shabanl Ultrabasic body was 1ntruded as a elll

oﬁ,the eugeoeyncline. The Ultraba51c has a strlke
length of 9 miles in a NV direction; i.e, parallel to ﬁhe
seuthWesterly direction at 30° - 60° The 8111 hes an A
edtimated thickness of 5000 feet and has segregated from

~ the bass upwards 1ﬂb6 dUnlbe, peridotlte, eroxenite and t31”

gabbre fractions, Scattered serpentine masses, 1ntrude6 ‘
between the Bulawayan sediments and greenstones, had

previously been considsred Ho be sills (Keep 1929 and

»

poured out subagusously on Eulawayan eedlments prior to



the eruptlon of basic 1avas, ? - ‘
, Followlng on tho cons olldaﬁlon of the Shabani J:Nf“ fQ
Ultrab351c and the fingl development of the Bulawayan :
augeosynoline, tobether with the. assoolated compensatlng
"ostat1¢ movements, a diabase Ayke swarm trendlng ENE
- was lntruded. These dykes, which invade all earlier
‘vformatlons in the area, have prOVed to be a valuable"  “
ﬁlme 1ndlcator, R ‘ : ‘ "ﬂ SRR F';q
o Flnally, NU of Shabani, & pink unfoliated leuCocratic ‘
Qniﬁe, rich in pota531um, weLs 1ntruded The granmte‘Nj ”

‘,dlsconﬁlnuous strike 1ength of 12 miles in 8 Nh
%ion, itsuelongatlon therefore is app?oxiﬂaﬁély at

AR
¢ it

rlghb angles to the ﬁrend cf the Bulawazan eugeosynclxne.‘ ‘
Thls granite, whose outcrop wldth ranges from % to- 4 =
. miles is inﬁvu91ve 1nto the Bulawayan raoks'“ it is
similar to granitic bodmes rocennly mapppd gn the “P‘
Mashaba Dlstrict (Wilson personal c¢mmun1cab10n), whOSe
5trike of elongation is also oomparablea Assoomated

wlth these granmtes is a. serzes of aplitws, pegmatltes,

i“agd quartz veins, whose gtrike is generally N to NNW, .

‘ mn the jatter cage following the gnziss folia?ion.“ !
o Gold»bearlng quertz veins. were then emplﬁo@d ot a

ﬂ' wide s¢ale, trending in every direohion‘ on the original
L map of Keep (1929) howeVer, preferrad trends B and NB

oan be discerned. The madorlty of the amall workings on

(K

e




these ve:ns are now flooded or have caved, 1n, making

, 17¢‘

‘"(‘L o

. ffuruher inVQstigation 1mpos&1ble.i iny tWO mmneu are ,“j.v»
.‘“ . A ; }
'."belnb worked at the presant day, neit“er, however, belng R\V’ :

' large” producere,

The formation of the large chrysouile asbestos {f,‘f“ o

Hordbodmes aﬁ Shabanm olearly took place after the 1ntgusion
;a‘of the ENE diabase dyke swarm; it is the' wrlter's s

‘eontentlon that thesm 1mportant economlc ﬁeposiﬁs 8re -

("‘welated to the emplacement of the 1ntrusiVe youAger graniteu‘;h

ﬂ Previous WOrk.
“ﬁhe only reglonal ﬁeolog1ca1 wark in thls area is ﬁhat
‘%hisI 8 atill the standard published WOrk of reference.‘

AA more recent publlcation by Worst (1956), describmng ﬁhe :

E geology of & neighbouring arew, ‘has hélped, however, to

’

Apart from early mlnlng reports of limmted s00pe,

oo

carried out By Keep (op,cit )y ‘For the Shabanm Diatrmot,

C L T e ‘

"olarlfy oertain Llocal geologlcal featurea‘ The 1atest

B ‘(4\5

;vinvestigatmon ig the very detailed aooounﬁ by Laubscher 1@; f;“

(op.clﬁ‘), on ﬁhe mode of oocurrenoe and genesis of the

‘ chrysotile deOsits within ﬁhé Shabanl Ultrabaa¢o‘ ih
- thig theﬁms e presehted the following summary of Keep'

views, 'ﬁ

1 Dep051t10h of Bulawaysn sedmments and reenstoneg‘og,

- prenex1sting baaemant.

\'»
A



SR 18,

2,‘Intrus10n oﬁ ultrabaslc rockB, 1nolUding the Shabani
k?Ultrabasic body, 1nto Bulawayan rocks. |

  1§‘ Intrusion of "granltewgnelss" by magnaﬁﬁé stoplng, and f 1'

| tmltlng of the slier formatlohs, with subsequent

' compression of these rocks. | |

fﬁ4,fCompress1on,301nt1n5 developed in the Shaban1 Ultra~

;‘ba81o, .
 7S¢fMagmat1c gases and vapSurs, em tted from the coollng ‘V@ “
 graniﬁe—gne1ss, entereﬁ 301nt planes in tbe Ultrabasio <’
_joausing serpentinlsataon. 7 o
6. Btiplacement of serpentlnous solubions in\6001in§
xvfracbureﬁ in the Ulbraba51c, w1th the arystalllsatzom
. of chryéo mle asbestos. | "
Durang stages (5) and (6), shearlng and the formation of
taloose and actinolite rocks 00curred a8 well as the
development of brlbtle fibre froti serpentine and chrysotilé
fabre around the édges of the serpenﬁlne rock SNBSS b
The main dnlferences between Keep's and LaubScher*s
vaews are as fmlloWS'- | \ ’
La Deposmtlon of 3ulqwayan sedlments and greenstones on & |
) peneplanad surface of gnelss (Keep's "aranmte gneisst),
2. Intrusion, with subsaauent segregataon, of the Shabanl
Ultrabaslc into the "granite—gnelss“, now shown b0 be

oldér than the Shabanl Ulbrabasic and not 1ntrusiVe {nbo B

the latter.



- 3, Intrusion of & diabase dyke swarm,

19; .

L3

‘ 43 Development df“sheaf zones in the gneiss and Ultrabasic{

S5, Intru91on of a younger unfoliated granite W1th

/\

;m335001ated aplloes, pegmatites and quartz va:nsa

56; Berpent1n1sat1on of the Ultrabagic by "hydrothermal“

[solutlons 1argely'der1ved from oonnate water, forced

out ‘of the etgeosynclinal Bulawayan sedmments and lhvas:

, by orogenlo compre551on. DRI R

7. Formation by these solutlonq of chrysotile ashestos 1n

 structurally suitable areas of the dunitic poﬂtlon of .

i
the Ultraba51c. o

8y Increa31pg carbon dioxide content of these solut;ons

aonvarted silky ohrysotlle flbre Jnﬁo brlhtle flbre,
: and eventuelly into tale pseu&omorphs.

Two of the‘most essentlal dafferences between Keep’
I\\ '

work and Laubscher‘s present flndlnﬂs are the relatmonshmp :

of the "granite—gneiqs" to the Shaban1 Ultrabasiac, and the

“derlvatlon of the ohrysntlle~producmng hydrothermal waters.“'

» o Since the publlcatlon of Keep's Bulletmn in 1929,
Shabenie Mine has developed ﬁato the largest ahryaotmle :

mine in Africa and one of tﬁe premier asbestos producers

lt

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

amounb of new geologicel 1nformation has come to light,

from underground,development, surface mapp;ng and bore~

i

thclés,

@ “ A
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| The fOIIOW1ng polnbs, serVe to clear up the relat10n~
shlp between,ﬁhe gneiss and the Shabai UltrQbaslcd c
1. Intrus1on of diabase dykes ito the gnelss and ulbra~
bas1c, oceurred prlor to the serpentinisation and

steatlzatmon prdcesses, which Keap related 5o the
“granztemgnelsb"

24

Jltraba81c rockq in contact with the gnelsa are not
folmated.

The only follatlon ar shuarlng developeh
lS in sreas of hydrothermal activity.

A K}/’;"(‘ h‘ ‘ n L
). Xenollths of bagic rocks obsarved in the gnelss mEVQ S -
- been altercd to dmphioolltes and amphlbolewfalspa

L
(/ ' ,‘;
rocks, W1th a strong grneigsic follatlon developed near
their contaots.

1

4. Jebter artificial exposure and detailed mapplng of the '

contact zone has clearly establlshea the intrusive
L Watmre of the lattery

S
it
» 4

among other xelpvant fcatures,’“
gnemselo foliation in the western aroa has quite

‘u’ g been dlsturbed by the Ultrabasic.

f\\‘\k‘\‘;

s

i

51 ?he wulawavan rogﬁ have been tilted shrough nearly 90d

1t bhe Shahaﬁl Uitrabaqic were pre-gnelsa in age, it
wouLd or é&nullj; mﬁ hmo PJne of 1ntrusion ‘and

i differenﬁlatlbn, hawa ba& & &1p @f 59 to the north,
b

TR

Thig wmuld bring the Wﬁll & yreexteu auﬁlte layer out. on

top(and plaOer%he narrom @mw?&"ﬁéﬁfﬁgwﬁed pyroxenlte and
80%137) iteufelspm rocks . aﬁwthw um?oa'

‘_u \ .
‘J\ YL A

 '(069 Geol, Map
\A\‘\u:w‘ C‘» . ’,\//‘ - i '




S
" Pigure 1); " This® wculd be radlcally in contradictlon
x wzth known dlfferentlétlon trends and therefore
:extremely 1mprobable.;ﬂ‘ ‘ | |
k6; In the Hashabﬂ area, Whlch hayg a geologlcal settlng

simllar to. that of Shabanl, tho chrysot11e~bear1ng s

i i‘"” ' gnélss."; e B 7.  “ ““,( zﬂ;

- b N

‘Bulawayan System, i.e. the Sebakw1aﬁ¢ Prev;ously 1t had

“ form the gnelss~ The gresént 1nvest1gat10n, too, has
ylelded 1o deflnlte eVldence of any res1dual sedlmenﬁary

feuturéu in the gnelss. ' Thls, however, may in part be

‘due to the gehé*a]ly poor exposure of the gnelss.a

the gnéiss, cloae]y comnarabje wlth sitilar bodies 1n the

o Maéh@bﬁ Dlstrlch "Therefore, although the Shabanl‘Ultraw
?‘ - bagics is &ef1n1Le1y of ulawayan ane, 1t is considered-
| 3,prematgre 0 dlscount the exis tance of the Sebakwian
SYstem in thls area. Tn the neéighbouring Mashaba and
- Fort Vlctorla reglona i/ilson (persounal cotmunication) has
( mﬂPﬁed 1arge numbers of smallish Xenolithlc serpentlnata

bodies withln the gnaxas.

m.;ultraba51c rocks are quite ¢learly 1nbru81Ve 1nbo the P

)

L ‘_“ - Laubsoher, along w1tb 0ther warkerﬁ, e. ga Mehlxss (i§UJL

9

““been assumed that the Shabanl Ultrabasmv had beev’intruded 

\and Morgan (1956), has queetioned the existance of a Prem‘ﬁl'

§ 7 “1nto Sebakw1an %edlments, which Were later "granltlsed" toi“

Xenollths of baalc rocks (amphlbolltes) have Pbeen found in ..



3»

o,

A maaor dlscrepmncy between prev1ous work and the

present invéstlgatlon relates to the 1nfluence, or others |

[Ze]

H wise, of the younger granlte on tbe formatlon of ' chrySotile

‘ asbestos and the mlnerallsatlon of the District generally, ;2

' e,g. gold. - Keep (op cit.) mentioned the existence of an Y

5‘unfollated plnk granlte 1n the: Wedza péak ares, but

‘con51dered this o be a local variatlon of the grey

“ﬁranlteugneiss“, and not a separate later 1ntru31on.

w, In the courpe of a vxslt to this area, however, the wrlter ; o

‘rfound i% to be closely comparable to the Shabana yuunger"'
ﬁ gran1te occurrences. Simllar Zranites have mlso been

‘”deSCrLbeﬁ by Worst (op.omt ) in the Soutihern Bellngwe‘

/

‘Distrlct.‘* He,oonsldered then to be late phases’pf‘thef—‘

granitic cycle or later intrusions. The writer belmevas‘ﬁ

Rt

' main gnebss. ~Several of these granites, were visited to

- ;estéblish.wheﬁhér they are merely phasesbof‘the same main

the latter £0\be the case, and that, they are not dlrectlyf"

\,assoclstea wi th the main gnelss.

As a result of detalled mapplng at Shabani the

wrlter has proved the existence of a very much’ later

‘permod of granitac 1ntrusxve actlvlty. Due to mts Sy

foney

allegedly dry nature the influence of this cranmte oh the

formation of chrysotile ¢ibre has been entirely discounted

: by Laubscher (op.cit,), who also doubns the effect of

© numerous quarbz, aplite and apllte pegmatite veins that

\ &l . "
§ ‘ : i U 3




hQVeAemanated‘from'iﬁﬂ Gonsﬁderlng the simllar age
, relatxonshlp“of the younger granite and the fbrmaﬁmon ofr ‘
”}chrysotlle asbestos, it is the wrlter's oglnlon +haﬁ Keep'sj
Coview as’ tO the source of tbe bydrothermal solutions is now
e tlfled. A11 that requlres alteration is to substltute
/ ‘f‘f :tha recently dlsoovéred younger granlté as - the sourcé of

“‘the solutions 1nstead of Keep g "gran1te~gnels%“

‘WOrk Accompllshed.

' ‘ 1) A map (Flg 2) of the mosb elgnxglcant area was~ 

COnstructed on "permatrace", by complllng a mosalc of aeraal i

kq S{ “phntographs on a scale of 1:6400., By means of a panﬁograph,
F this map was later enlarged to a scale of 1w5000.~ In’ order |
; " bo obtamn a broader geological background, a larger areaxwgéi
—wmnpped (Fig. ‘) on a gscale 1:20000, using Government aerial
‘@hotograﬁhs of the same scale. , E ’ |
 5) The main detailed mapping was plotted in the‘fiel&
R directly on tracing paper overlays, strike and dip readlngs :
‘being taken by a Brunton compass compensatad bo read True
| North “The maximim erroér is pelieved to be = 10 i in
”bearlng 4&& 30 minutes in inelination.
, Locatlan of position in the fleld was ea511y obtaaned
on the grahlte and in most areas of the gneiss, due to the w w
0pen nature of the veld. Some dlfflculty was experienced

) “on hhe Bulawayan Sedmenth the amphlbollte bands 1r,the




24,

'1gnelss, and the ultrabasmc butcrops; which weathar %0 a’
nlch goil and supﬂort a Very heavy bush growth.‘ The error
;;% 1ocat10n is probably of ‘the rorder of.10-20 feet, 1ncreas~ JW;
 1ng to 40 feet in dense bush” reg‘on | ' L .
Vfﬁaj) - Due. to the depth of weatherlng, outcropg other than ' ‘;$f

fﬁU“on the younger granlte were’ normally rather rare.‘\ Therenr

¥,

_‘”fore eVery stream, gully and donga needed to be traVersed, V]r?x
,and chanéeq in soil and vegetation reoorded Bix hundred ﬁw[.
- and th:rty hand specimens Were collected ‘ These do" not |
\&~FA’”1nolude samples f sand and mlnerallsed quartz véin e
?y;mateflal, oollected for heavy mlneral content ana1y31s. i
S 4) Volume analyses were carried out, prmnclpally'on tﬁlnyr
k “  ae¢t1ons of granlte, using & Swift automatic counters; mtne
ﬁ‘error establlshed on two SpGClienS~fﬁOmAS@Ct10nS cut- alongl"
’three aXes was of the order of L 3% foxr thelchlef ﬂlnerals.i e
5)“\ Plagaoclase comp051t10ns were derlved Trom oPt‘cal
' {determ1nat1ons uslng a Tedorov Unlversal Stage. A number“
of COmpoﬁltion curves wére uged to determmne the anorthlte
RS conthnts; eﬁg. | .

(a) leotin Twln axes curve, | o o T ;

(b) Smmth ané Van der Kaaden Curve$ for the DDth axial |
anglea.“ ' \ ” | | @

7\(0) Slemmons XATA and YATA Curveu (Alblte~Ala B TWln Law) =
(d) Slemmons ZACP Curves. : %A

AR

e) Naldu maxmmum extinctlon angle method.

//
/an
7 = .
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These values were checled‘%y refraotlva index: measuremen*‘\v

e
f cleaVage fxagments purallel to the (001) plqneﬁ {“}he SN

S refract1Ve 1ndex liquid was mlxea on the sllde, and/ﬂhe

a3 resulwnn« refrantlve 1ndex value read from a Berek . )
,‘P ) g ‘ ) o - s “@1”,

rpfraetomeﬁen¢ l".; e R N

" §)*~ Three éhemlcal analyses of younger granite were’ 55 f‘1 

R s e D At

fcarried odtsy two by Turne‘ and Newell aﬂd one by the . ‘n§ﬂ
| Soub%grn Réodes1an Government Laboratory,‘ Analyses of m5: :
 }£f; .aplybeg—gne g%y and amphabollte were also unﬂernaken by #

,”7$ﬁé~laﬁﬁér. ngéll values and norms hava been oaloulated

S Y
t“wF'”fOT these rocks, together with three Mashaba,analy es’, and Loy
_ he granvteughelsﬁ ﬁf Keep. “,;“w“;m i‘f“ o |

S J ‘ i ‘ T s g \\ [
7) Heavy mlneral sapmraﬁ1on was- done by flrst arusging o o

*»bromoformfﬁ‘ The thiese concentrate /; heavy mabaetic, naavy
nonmmagnet , and 1ig ht minerals, were then weighed care—
| fullv o obtaln relative ratlo pelcentagesi‘ | ‘
ﬁl_mﬂ 8) A br:@f investigation vas undertaken of ~eVerai\smal1 i
| gdld wnrkln@s and proépects in the Dlnﬁrlct. ?anne&rmx i”7;
’ Qsamples from & number of ﬁola pros pents were also ekaminedﬁ;‘m‘
wﬁ'\Q)‘ Polished sections were made Gf ore samples from the
ﬂ ; Dove Claimg, Warrle gold Clalms, and G&tlzng Hill Clalm%,
| further poilshea ectionv ware made of banua& 1ranstcne |

““mﬂ»ﬁ ‘and aAgold«m@gneaite oecurrenec on Shabanle ane¢7

A
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B

_Normal Grev Gneiss, L

"var1ations in comp091tion do occury; the gnelss is ‘_
‘prlncipally granltlc, althrmng Yo a diorltlc Lneiss

‘?1adjacent 10 xenollthio banﬂs of altered basic rnck.

'aﬂvwell Lu aulphiu\s mogtly pyrlte, occur as accessories.

‘variatles, the oricntablon of quartz and felspdr crystal

- occasionally prea&nt ag 'nod‘l haped masses elom aﬁed Ln &
“the directlon of xolaat¢on, xormdn aqgen gneisses whare /

i 1,the fe;spar {s pimilarly de;ormﬂd.

[l
'

P"PéthﬂfaphiC:DéScripﬁionkof‘the_Gneiss Basement

il

In. hand speclmen the gne1sq appear Lﬂrgely as a

competent but tendang 0 fraoture along 1ts follataon.“ a

| mhe degree of foli atlon alte*s con31durably, but in - nearly

Quarta and felspar are the main. mmneral constltuents,

‘tand biot té) Magnetlte, ilmenite and sevondary lxmmnlte,/

s
/

Tha parallel alignment of ferromayne51an mlnorals,"/
terQuemtly segregabed into narrow bands, is re9b0n$¢ble ‘

~ ) r/ o .,
‘for the well marked foliaﬁlon. In the more 1eucocratic LH/‘ N

/

’ brbV1des & rough, 11l~de:iﬂeﬂ foliatlnn.‘ The quartz %?lig

D~

_//

. Mieroscopic exsmination sh¢ws the gneisu to have aj

!

[ - R D

(
)

, / "

“ med;um~gra1ned banded lightw rey rock; extrémely ”7‘““~‘“

Call localmtles a nllght follatlon ig" developed,‘ Aluhpugh_;‘

i
o
/ ‘
.

”;§Wlth varyang amounts of ferromagnesian minerals (amphibole /:;

b
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i/

foliated pOrphyrablastlc fabrlo, W1th only rare deVelopment

&

of‘granoblastlc fabrlc,"“mj

Quartz 1s anhedral to subhedral fractured and

i b

o odlsplaylnﬂ 1ntense traln extlnct¢on. g"‘ o e

o . S

‘ﬁ‘{f_r\ Thc felspara were nxvarlably altered, h*le serlclﬁe

“land clay minerals replace euhedral orthoolaSG,‘ ﬁhe

plagloolase ig ‘partly or comp]etely sausaurltlﬂed.

The amphlbole ig elther euhedral or subhedral, an& 15

3 “?33 normwl]y hdrnblende or actlnollte alterin “to ohlor:te.

) Blotlte, together with th, rarer muscovxhe, oocurs aﬁ

0

- ragged anhedral plaues, Irequenhly bent and fractured, ‘n”

Epldote, sphene, magnﬁtlte and :1men1te and varﬂous

”sulohldes are found as acc@svorles. "‘ '"‘— f

Mlcrocllne-mlcroperthite, alblte, apaﬁlte aﬁd “

bcurmallné have glgo beenllﬁﬂntlfmed in thln soctlon, buﬁ
i

;the e mlnera]s vere: mamnly found 1n,qneoimeng taken eithér

o

1ﬁéar‘the gronite. ccntact or cloge to aplite~pegmat1te velné

in the gnemss; Thnv show o leswcr aegree of mlheratmun

o

f o and deformahlbn than the mmnerals in the main wass uf 7
% ‘“‘, Qnenss, and ure thbuuht to havc boen 1ntroduced into. tna 3
“latter Trbm the younﬁer granlﬁe. o P IR
. : RN " :
TR Lo A ) ‘ I
. Bandod Plnk Gneiss. | | o o w:%

V”\rm’w “W“ Local varmatlons in colour depen& on the prooorhlonq

Y,

Q SO bf thp VaﬁygUs mlnerala present.,” A distznotive banded
2 S . ‘ { : R

f . i !
© . L . : _y
v mr ' A
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plnk gnexss is found near the Bulawayan sednments and %

mlle west cf the 5haban1 Ultrabasmo. , The colour is’ due H

to an abnormallv high percenﬁage of: mlcro L:nenmlcroperthlte
_ assoolaﬁed wlth quartz, whmch apgeﬂr to h ave been ; truded
v ‘ : e ‘ / :
% -;75 11t~par-11t fashlon alcnﬂ the foliatlcn planes off hé gnelss,w‘

L Ev1dence for thls sup;osxﬁlon is a follows.m‘ \‘ RS

+ ’ ' ' ‘5‘ m(;

&”u  ” $Qﬂ' Iﬂ all tbln sections examlnea the or1Q1nal orthoﬂlase

and’ plaglodlabe orystals in the gnelss are hl«hly fraehuréd,
, ””ﬁnd mnymo b case, ccmﬁletely‘ditered to berlolte aﬁd R Qf

i
paragonlte. A a result nhe 1abntlflcatlon of bhe

o

plaggo%lusw feL pars is extremeiy dlfflcult B@oause of

its rara oeourrence, determlﬂ&blohs baged on’ lamellar

AR ‘F~+w1nn1nb oannut be taken as re présentatxveﬂ "“ﬁ’f o L

1 Y '
)

:
5 o g

inal quartz graine in the gneiss are

\'_“ﬁ%ly fractured; dzsplay strong straln extlnotion,

| } ﬁm@ in dJ&MGt@Tm, The gralns are nubhedral to annedral,i;”
—nfyﬁ‘f‘iOTml“E an 111~def1nediband&ﬁ nosaio umder crosse& nmoolS.
”‘N;Due to mvlon‘? gation they may dlqplay cruahed zone. aiong
 their Vorders,

Hgif Iy the sepmrate llt—par—Lmt veins of bd$ded plnk

“‘8nelam under di scusalwn, larger unfractuzed quarﬁz

,ﬁ@fﬂrVStals, vhowing only slight strain @xt1nat1on, are .
”*ﬁasnocmated w;th Tresh macrocllne-mioroperthmta erystqls,

tha dls%lnctJVQ hink tlnb of thp 1atter aniﬂﬁ rise to ]

) o

ORIt OIE

f , [ o sieien



ﬁf'

‘ﬂhé‘overall”coldﬁr of ﬁhe‘rOckf These mlnerals lnvaqe

frgctures iﬂ the OrICItlBOQ plagloclﬂse, a 1eature Wchh,v
toﬂethor wlth ﬁhmlr much Lower degree of cataolastlc
defbrmablon sugge&ts either seleotlve remeltlng of the
érey gnclss or 1ater 1naeﬂt10n,‘ﬁ0391blv asSoc1wted w“tb

tbe 1ntrus;on of the ycun er grumlte» The foet that thzs

:  ﬂ1ﬁk anciss is found\n@wr tbe “Ontdct of the normal grey

i

I
d

gnelss wlth the Bulawayan sed1ments, viz '1n arhocality
iaéally aumhad as a channelway for subsequenb 1nbrusion ‘ﬁ“w

15 an &ddlthndl poxnt 1@Afavour of this hypoth651a.‘

- Thu latser deduction is alao supyortéa by 6oserVat10ns;mé

t +he younper granlte/gnem s 0ontaom on ée S@Hbl rlver“‘

ylg 2) Hcre the‘ pmeiss is of thr normai 0rey varlety,

bub neav the aontact is eamad wmth,velnu -anad Strmngers of wf

'ﬁhé‘youngpr pink g ranmte (Fig. 18) . In mosﬁ ouﬁorops
axnmlned those granltlc velns run parnllel to the ganSS1O
follaﬁzana‘ It therefore appears veasonable to assume that
thb %1nk 31t~p - =11t bandea ﬂna»ss under dnsa sgmon,
31tuét@& 3nlv a mile qcuth Df by uhnrOppln@ Jbﬁﬁgef o
Eran1te, cauld nave been derlved from the 1n3ectzon of.

quarbzohfelspathln materiulwelther from ﬁhmslgranath, or

a gmmllar body at depth. lf the latter isg the chbey then‘“‘

Sﬁbh a concealed gran;te would occur consmderably ‘#loser

ta uh@ sestern end of the %habanl UltrabaQio; This polnt “%

1gﬂ0& 6 hificamh regording the sourcé af the hydrothermai

i+
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31, S

) § ‘
N te e

e o "' ?t . o A
waters regponﬁlbl€,$9rvth@ formation of chiysotile

" ashestos.

'ff:Talb- sernet Bands.
'7 : Thu onc&rv$nce of narrow talo~vafnet 4ones n Lhé',,
Tgnezss, are bakén as 1 probable 1n61catlow ot @he .
jexlsbenoe of B pre-g maiss formatmon - Thrée na arrow
“garnétm uroud tale schish bends wers mapped.in riverff
g outtings, and due tn their low res 1stanou no eros 1on,

wmany wOre are undoubtebly condéaleu‘hn The arnet 1s a‘(
,deep red\varlety, in the almandln@ ﬁaﬁge, Wlth crystals‘ 

”“2normally 2m3nm 1n ulumater. The awémmgn wmd*h of these

,\zones was ffbm 5.8 feet, with a near VGrtmc&l dmpﬁ and

3triking due north parallel to the 5n938m16 amrectaon.

4t

iy Thev could fherefore pepresent 1nuompeteat 1awers~%n the - )%

? «: Pre~gncl g tooks, or sumeicnt dykes that have yheldmd undertg1u §

&ﬁéreﬁsﬁ R , o g

¢« Jﬁ  A N | o I 'ji%f“ MR
‘*Shdbanme Mine Gneiss, K ﬂ‘d¢ﬁ ‘ ‘

N

Fresh exposure of Qnexss have been opunea up by underm

‘ V“gfound development at Shabcaie Mlne on 3y 5y 7 “and 9 1evels,\
é : W\ﬁmr%hday Sectio Tkeseﬁwave been fully described by

%7 | Laublégér (Op.mlt ) - of “P@Ci%l int@re~t 15 the v

% | \'oceurrenc of numeraus aplites, pcgmabltes, quartz vbﬁns

% ‘ 'f’and sheax zones not only in the gnemés f@otwall bub also0




Sty v

32,

withiﬂ %he‘Uitrabaéic bodys Thev also cut and dlsplace ,
members ¢t the dlabase dyke swarm, o
The evaden o1} strongly indicates that thege acld dykes“

an& ve*ns are“ﬁunnected with the period of 1ntrusmon of
c YR
thé/younger granlte. f The nearest surface outcrop ot the

R

1atter 1s seven mﬁle@

)

1nherent réa%oﬁ Yy reA&dAal melts hlﬁhly charged with

¢way at this p01nt " There is no «

|

‘>volatlles ohould met v etrate to con51derable dlutances

rﬂﬁﬁ auay, from their pareﬁb Eagma.~‘ Nevertheleas a. concealed

& o granite at depth, oauid shorten thlu dlstance con51delably,;

“end &%, haa\already aaen mentloned in connaotloﬂ w1th whe S

A
“\,\ iy

\, 51

presence of a concea]ed body of younger granlbe, vlz. ”‘ ff‘§

H cniy half a mile to the west of thé ohabanl Ultrabaalc.

A bnnded plnx gnelsa that tnere is some ev1dmn\e for the

‘w”‘, " Furthermore, close atamlnation of the gnelss under-

| ground on the Birthday oectlon, ShQWb it to be 51mzlar to
Lhmt onteropping on surface close to the younger wranite,,> ﬂg
except for/th@ presence of carbanate. Underground, near‘

the gnexSs/Ulbraba81c contaot qome ‘specimens oontalned

f
‘?“ up to 10% carbonate, but on surface thl3 mineral was not

i identlfled in the gneiss. | R C )

| The formatlon of large quarts lenses in the gnelss ,ﬁ?
5etwaen the Birthday and Nil Desperandum‘Sectmons, have vg/%
béén  previously explained as havzng formed through the

\M",rélease of silica during the Prﬂﬁbgﬁ of Serbjnﬁlnlsation




“‘ow' . A

‘of 1arge portmons of the Ulurabasmc./' This qotionflu

dlsputed by the wrlier as the 1ntroductlon of carbgnated
waters 1nto tha dunlte, w;th refioval of mdcneulum and\
>f ‘; aillca;‘would anOlVG A, 1argo change in volume, whi chy Lo tia
‘ however ﬁasrnot been obsarved 1n underground mapplne‘ S
Furt

harmora, 1n the western yowtion,ox the U;traba31c no
quarﬁz’lensas at all have been; napped, although tho dun:te( 4  

thore has also bean comp]etely sarpuntlnlsed It is there~,'
fbre suggcsted ﬁhat the 31116@0&8 solutlons responglble for ‘?
tha premmnent wide quartz Vélns, whlch iollow the gnelss
;Hwniiation for several mlles, wore 1mpedaﬁ by tha whgaive
Shabanl Ult:abaslc body. , They. bhen spread along 1ts fobt—,
wa]l conﬁact to form lenses of quartz 1n Sumtable structural
*araas., Thls would best explaln the phenomnnon of the
prnminant quartz veins "dylng out" at thc Ultraba ic confact,‘
Aparu frbm the shear zones alr@adv montioned, gnomss
apecimcns calleotad near thc Bulawayan sodlmonﬁs and adaacsnt
to hha Shabanl Ultrabasic, in thln.secfion show a mueh
£rdat%r dogreo of cataclastic defmrmatmnn than the gnemss
wu‘  néar tge younger grdnmte. Megascoplcally they appear to
o be similar, but mylun:tiwatlon of Iel%ga* and quartz, as
‘ Well as’gronounced shrain extlnntlbn of the lattef, cqntrast
:‘f* w;th a mudh 1owar aegree of frééturmngﬂln the &nelss near

Cdhe. graﬂite.

//
' /e
U

" Wyl oad o B .
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o

‘J fraeturlng of bhe latter, would provide & graater degree L

grannte,,

,l(also vlgniflaant.

Thesn featvres Wro probably connected with stronger

differcnbmal‘movements durlng tectonle deformation in

S zones of\inhomogeneity. The more lntenslve shearlng qnd

2
o

of permeablllty, and aﬂ easy path for the late. maematlm
dxfferentjates and hydrothermal solutlons emanatxng from

late or post tectbnlc lntrusmves, suoh asg the younger,x(

Agghlbolite.,”

Durln* tme prellmmnary mapping, the body of amphlbolmt

o

[

lj] ahown on‘mapB (Flgs. & 2) was LaLen ho be 2 lerge alteréd

‘ ?\x o

and recrystaakmsed bas1c dyke, separabumg the southern

Stﬁuk of youn@er granite from the 1arggr body %o the north. \‘j

Deﬁamled Mapplng dmsclosed a very 1rregu1ar outllne. whose

wborders grade 1mperceptably 1nto an amphmbole fel&par mneisu.

‘“The amphlbollte is there*ore row con91dere& tw be o

r

Xenolithmc bod; within the gnelas, probah&ykjaube

it

corrplataﬁ with the Sebskwisn basic and wits m“mmu’w cks‘

cf the Worth Midlands.

{

ﬂot dnly the passage of the amphlbollte ﬁnto hornblunde\f

gnelss, W1ﬁh *raaual aecreaait hornblen&e contnnt ig proof,

but the presence w1mhin the body of a handed amphlbclltew )

Canormlng to the follat1om of the enVéloplng ﬂneiss 15

[a)
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Rocryotallivetion of amphilbolite along a
fracturc, with o distinet increme. in srain
i size towerds cue coentre of the Tracture,

X eh"‘

A MiCI‘OC'I‘f‘ ,h m;f e g e S e S e B I -
quarty E«?pfﬂ‘mwgmkh?pjll*F rific repluced by
Tat.ne BG Telopar nesr the gneiss conbact.
JUTarised licht, X268, #1ide X dcen,

L= auphibole, 4 = guartz,
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i . al ™,

X [ " | § 0 f 'i 35' o =
' | ‘

'ﬂ Muc{a of the éimpmbom;e hag a coarse porphyroblastlc B
| W -

texture The gralnpslze, however, ranges from 1mm to 2 om,

Alternatlnq varlatlon in grain gize and felspar conﬁenﬁ

nges rise to 8 dlséﬁnct bandlng in many of these fooks,,x

whlvh is’ Darallel to the anelss foliation, The coarse -

0

ﬂdq may haVe a wldth of cnly‘ few feet, or show PR

I,fo a graduﬁlwchange over 50~100 feet, / Remablllsatlan along A
J

- g

fractures paralle] to th1s banding frequently oocur (Pla%e 6).\V

4

The feﬁsparmamphlhu$: ratlo wmtnln the banded and’more

[\

‘massiﬁe r00k Varles consmdﬁrably. The aMpnlsole content,

AT

grzncxpally harnblende, raﬂgpm from 10~9O | the ro¢k‘thus 7

a pasagnM €rom a true amphmbclmte, through a felspauhic

amphlboJlte 1nto a haranGnde gné?as. - ‘ ﬂ“~\m L

. (5]
2

:§<  ? ihe amphibolm brmstals are eﬁhedral to subhedral,

S Lt e e oa s

fracbured end having a poorly developed cleavage. Two ages o

of)pvystaL arowth are ev i dent wlth the later and generally

1\rgdr cryutaas of hornblende displaying a ﬂo*cclablastlo

;
3
A\
*
)
/
1
X
&

chture, haVlng enveloped smaller anhedral amphlbole
eryetals f?late 7), Remriant 9J°giocla8e and quartz
G“ysﬁals were\never observed wlthln the amphxbale

Porphyroblasts, whilst plagioclase crystals irequently

N

canﬁalned hornblende ‘regiduals.

‘ where possible the plaﬁloclase felspar ‘yas det@rmined,

ﬁmd founa o be disciﬁctly more oalclc, (20-355An i.e,

o



Plate #,

A vicrograph of atiphibole-Telapor o iag,

heving, o lincsr 1Jbrlﬁ, with the el par
'31@ﬁ@~£;ﬂlwuh”} replacing harn%lnnuw

Cro- ood pie vle, Hliﬂf; V' 4»“/4“

nblagtic testure in
h1L01~ and wpidobe
‘nswd niraly
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,'.m il

‘“ Gth§ conuéot relahlﬁnshlpa w1th whlch w1l] bc d;scrthed
ﬁﬁ;é:er.r_f ' i B | e L f’  5

w Unfortunately the magormty of the felspars; aa in- the?; %
\   uha15s gnne allJ, are serlcitlsed, walch bas oblltérated

ail dbtmaal features“thdt coujd be M4uﬁ 1or‘ saes in An.

1s probable tham th;s pl&flOClaSG has

agwoclase ory%tals, partloularly when theJ havp ’\ny r

" AT
‘al 9\, g '\
W

sermclﬁmsed coq/ are tahen as olear evmdence ror replacement¢

4

 ffg In the central portlon of the amphlbollté bafy,
d;st1nct bandlng occuru paralJel ‘o %he gnelss iallation,  p
Thls bagélné Xaﬁ@ea frnm a e ffect lineatlon of feW%Par anﬁ
amphlbole cry aals (Plate 8), to a rather vague preferred
arientatlon, thm the shorter prl maﬁla olagmﬁtlase crystals
formxug clots or 1rregular clusters. Arovnd bhese cluste?s‘
‘Aamphibole néeuie¢¢§gr1n01pally ﬁutlnolmte, have f1OWéd as‘Qf‘
if ﬁhé Ccrmen hed aoted as an ob truob104 (¥i & 6.
Thase dmstlnctlve Bﬂﬁlnolit mﬁelﬁﬂ zohes in the Centre
of bhe body, are/ taken to represeﬁb ancment shea*‘zones,‘}
\erhaps incompetont bdndﬁ 1n the mriglnal basi¢ ;ocks,

whlch &urih the formataon of the énveloping gnelsS, falle&

xi“funder the dynaM1c stresses,
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REMDBILISATION  OF AMPHIUOLE-FELEPAR ROCK, HAVING A

RALLEL TO THE BNEISS FOLIATION,

VPREFEARED ORIENTATION FA

i o AMPHIBOLY

¢ AL‘E&N&fURAL SizE
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L i *

i
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- LHIN SECTION | OF 1ME AMPHIBOLITE GRANITE CONTACT , WitH &

SCALE
Wddiid
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M;crocllne~mlcraperth1te o Hornblende Contaot Rock.

;“HH,Near bhé &mphlbollte/youn@er granite contact a hybrld =

S

17

“fby numerau epmdnte strlngers. The. outcrop of thms rDuk

’ 9‘f31s approxlmately 10 feet wlde, gradlng rapidly 1nto an f’

Lo ﬁreplaced plagloclaqe crystals occur, and flnally 1nho a 5’~;Q}7

Eéxture contalnlng amphlbole remnantb (Plate 9). The zaﬂed p

. tb én 1noreaa1nh degree a e’ younger granlte centact 1s
jif  approacheuu | .
| i Graﬁxte velns cohtamnlng tourmallne cut across the
amrhibolite, and 8, thln sectxon aoross ocne of these veins

(Fig. 7) shows the deveLopmenﬁ of & reactlon zone (ba51c

ek

‘frontﬂl along the sontact. L

In several lpcégltlea, the passage from true pinw

granlte to maS"lVB amphibullte tdkes place bver o distance

,Q bf only twenty feet, proving that the emplaccment of the
| younger granlte was defmhltely resmst@d by thc amnhmbol*te
‘ ﬁ barrier between the twa granlte podies (Pig. 2). |
f}ﬁ ;VNear the contact the younger ‘granite attamna a deeper‘
ﬁink calmuratlon.' Whether this is due to an’ 1ncrea3e in

irﬁh; aBQ1m11ated from the amphibollte, is un&ertamn'

1nk mvcr0011ne~mlc Gperthlte » hornblende rock oocurs, cut ﬁ":

true amphlbolltea Plagﬂoclase may develop a p01celoblastlo,yfng

Microcllne~m10roperth1te replaces horublende and plaglovlaee‘f‘
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I

chemlcal ana4N91s does not confirm an’ rdn in&feaéé;

The amphlbollte—granite oontact frequently shows &

ely absent, althouﬂh it is Oertaln that he microcl:ne~7.“x

P Bl

‘felspabhlg cOntent thls would resﬁl* in aurelatIVe 1norease

4in Slllca near the younger granite oontact " .

nelss~Youn 1ex. Granite Contact 7;“w(wwﬁ4

“M

Due to ’ohe influence of flU.ldS from the gramte, Jche

r\‘

'g““»‘_marginal gneiss way hav'a a mgma’aic appearame N w:fsh .

sﬁﬁlk‘hg mngectlon ?nalSSGS ueveloped in places. Veins of

N

”   mh6ﬁ$hB1SS follatton, nr be indpcted parallel ta it

Théﬁe inoreaaﬁ in valumﬂ ag the granlte contact is

apprcached.  Even where humerows gramtlc veins occur in
Enelss, they have ro% dlsturbcd the gn 818810 foliation to
any éxtamt,‘lndlcatlng a qulet Pmplaaement of granitic
materma{hbj permeation smd replacement. \‘ R
Nn evi&ence of ordlnary thermal metamorphlsm oecuru o
aﬂytﬁ‘the contacts observed betweén the graﬂite and ﬁ:ﬂ‘;

3“‘3198: obbor than a naxiow chilled margm (Pmte 10)

o ! ¢
h i ,
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5 ‘ SR ”
jiarly thé 000&310na1 gneiss Xenollths in tb narglnal

; Portlon of the granlte are also unaltered, except for a

‘narrow maxad zone 2—19mm, wlde- thln Sect%on% across the
T \ :
4.«w“,1atter show some 1ntrnaUctlon of materlal Erom the granite .

(t

‘n

("
(Plate 11) Fractures wlthin uheme zenoliths nay contamn‘H

sﬁringers of granltlc materﬁwl, clearly indlcauﬁna the
4 P et

relatrve age relatIOLjHlp. The reactlon zone aWOng apllte

;and pégmatlte dykeqwns generally conﬂlderably w1der, dae Lo

o

A,spécmmen of poorly follated gnelsq colldctéd from

1
x

near hhe grahlte/contact gave the followitiy VOJUma analﬁsis*m,f

quartz 25%,. microcllnemmlcroperthmte 8ﬁ, bmot:te aﬂd )
musaovitﬁ 2%, hornblende 2%, plagioclase l%, yrlﬁe, A

' magnetiﬁe end 11meﬂ1te i% fine-grained groundmass of ,

u{' £
\anuaﬂ pmnk n@lm8)> and (b) near the Ulbrabasic footWall

&t the Homﬂyblrd Mlﬂe, gavp hlgher quartz readlngs‘of 30—35%,'

i ?\'
\\ *

hlth B 1ower percenuage of finer- srained groundmas and

I

1‘alteraticn minerals 55~58%
‘AHff Chemlual analyses were undertaken by the Sounhern

Rhcﬁeeian Geological Survey, Of a SPGCIWGn of amPhibomlte A
(ﬁﬁ 656), smd of the aneise (No. 657) ﬁear the - youn#er |

‘H
i i :
e e el



granite contactﬁ\ Tbe resulta tabulated Oppo»lte in Flg. 8,

n‘lude ﬁhe granltpmgnelss of eep (1929) and an analysls

high magnesma conﬁent due probably %o the assimllatlon of
'?amphmbollta, compared wlth the Mashaba-Fort Vlotorma gnelss.

‘Thera ig & 1arge dlfference 1n the percenbage uf potash

QéﬁWeen the recent gnelss analys1s No 657 an& Keep's

&

Q\ly81s. Beoause of the proxlmlty of specmmen No.657 tO

w;,“ T

'3

amphxbolmte QOﬁtaCu. - V; S ‘fk¢ f‘f‘ R ‘g

A /”

p otted

‘ glL narms f the ﬁnelaw anplyses are

“M




[
e
O

Near/ﬁhabanm, rooks 01 thms system, comprlslng“ &y

tered sedxments qnd wrwenatones, form the northern partx

J“ of the Mangerl Range. TheJ have been mappad ;rom the
- b

ramlway cuttwng north of | th$ Bulawayo road, to approximaﬁely

sge map Flg. l) ‘

Tht aedimentary racks conszsﬁ of an uppe‘

o

“conglomeraues, grlts and quartzxtes underlam(ﬂby banded

“trongtmnep.‘ Th@a@ are succeeded by greCnsfones, consxsblng

ites and serpenﬁinmsed“~3*~*

ul%“a%aalc rocks.ﬁ‘ The latter arﬁ\iﬁund‘between the 1avas‘ P
and underlying sedlmenuwa“h‘On tbe largegmap (Fig. 2), duew
: “tu pour eyposures, tne cmntact betwecn the serpentlnlsed |

uitrabawmd rocks and tha altered basic. lavas is not shown, . - .

T“fThé smail map (Fig. 13 shows a tentaﬂiVe lelSlon betweed’

n

chese two rock types. LT e i

s

Only the main, 1ééﬁurhﬁ oi these rocks W111 beﬂbrlefly 4

&iacusse&.‘v Emphasim ig placea on’ pomnts reférr:n to_f

3

‘ “{Proplemg‘af wider implication,

57
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7 A’i Banded Ir'onsto ne v - % o v

’T’he weather-rem.atfhng banded 1Jt*cns,tr.mras form the crest

i P

They sre of the usual ’cype”,

/ \

7isri;1ng bf iro n-—poor quaruz bands alﬁernatmg w:Lth L
mgh-ograam magneﬁwe and haematlte layers. Iopal - R

Vatla’alons m the to‘ual iron- dontent are. c.r.early ‘Vlslble oo g

’ﬁaCT%COPiC‘ally awng s*trlke, ‘and. wita dccreasang iron the N

‘gnelshﬁ u:;ual}ly covereg Ly seree and alluv:num. To the cl

so&;}%ea/ﬁ of the area mappcd twc\ exgusures oﬁ thls

peiieuipiP gl v s i R e

iml)or’san’o cnntmt were 1ocatea These two em.r»osures are

5% mlas apart almxﬁ strike, but e}{hlbl'ﬂ simlar‘ fentur CORR
The contact in marked by a narrm& grit zotie, | AGOQrdlhg‘ to j
| Lau‘bseher (op.clt ), the gradatlonal passa se J.rom gneiss to ?

, hr‘ dsn.c gmt is due to the labter represeutln ‘detritus i
 «,-/ accﬁmulated »y weathering on the’ i‘loor of the gneiss. o i
e Intense fcldmg of parts of the banded ‘ironstone is 4 é'
c:cmmon feature, It istdue tu tleformaﬁlon f\ an hinC‘OmP@ten? ’ ‘~
layer between more competmt bands. Thm WPG of ioldlng g
‘:m has been fermd intramrmational carrugcwmn, re@ultmg ’i

ﬁ‘ﬁm dli‘ferenm.al movement between two layers. ',I.‘he fpldmg

may be dué ﬁo yis ldmg under the weight of ov«nrlymg racka,

¢

oy f’r‘“ may reflect the regmmzl stresses that uzmse the

S N

. h ' ' v §
. A e \
-~ . . ; ) ,U

) : . . . Do
TR . . } ‘ , E
m’ . - "o o o :




bilt*ng ohathe Bulawayan rbcks,

The fondﬁaxew dlsplayed in the contorted bands plunge

sbeeply west (t approxmmately 80°,‘and erlke paral1e]

to the génerabxdlp of the sedmmentq, tmey therefore cannct‘j

g I
[ I

represent dsposlﬁxonal gbmﬁlng features.:; ,7 ‘ [“igwx‘ o
ik As aj Tesult lw the r351stant naturé and near Ver7pca/ 1f

: / (% ;

{hc1lnatioh of Lhe banded 1ror&*au&, fault dia Placeme ‘

ey
: ; ; 4ts/

areyclearly V181ble in the fjgl  and on aerlal DHOhdgraphsT“'“

exCLptlan oi a pmVOtal fault ’ocmﬁed near the northern lext;“<f

\.w'

0£ outcx’op On th Jnorth slae m‘ tms fault the ‘banded

N Ve a

irbnstone is concealaf, but thel igneous members a;p‘steenlyuﬂ‘*?

,eagc (Plg <‘ g 7§‘sy, o R ,; IR ‘“V L

45 g wido iron~rich quartz vein cuts right

| It is marked on
) gossan, ‘&Théyatri%e‘of‘ﬁ
“'tne banded ifonstdnéé;‘;u
2 in width, There are 1o
‘k\veins locally w1tn M.smmilar‘hlgh erﬂ content.
\ 3w0\bﬁllshed Seﬁtlﬁﬁo o; t%is ?ock are shown

13)' A%»f rs% it was anfflcult to

envmsaae %hat thedvein could repraSLnt a structural

'Weélwtor" of bandﬂd ironstone W1th1ﬂ the granlte. - It was
there&oru consmdered to have resulted from the 1ﬂfillln8 Of ‘,;

ﬁn extensive fractu ¢ ‘caused by the transmigsion of late

i




o . , o [ T oo g
. ] i . S . ‘ ) - -
L - ,1»..,\44. ’ - L ) ‘r/ ‘ g m“
TR £ S AR e R

. o ,"‘*‘Uv‘V’\\
“reglanal stress Jrcea alongjthe Bulawayan conuact and

across the ranwte,,‘ This f&aeture could have been

aseisted by tha bahsicn ;olnts in the granlte, approx;matcly
i

; th5n 8 rlke.‘ ﬁyﬂrothérmal snlutions

i o
fc,ovld have become enraoh@d iu)%ron ‘

g‘parallel 50 bhe Bu

s fbllOW1ng th1a fractuxt
N 1\ 1

~§ fram th@ nnlrhbounmng banded lrcnstone. ‘ Howaver, smnré

thpse eafl& vlews weve Pormulated, a small bandea 1roﬁsﬁone

‘ outerop has baen %ncated just north of the younger grangﬁg,: f

jxk/&n dircoﬁ conﬁanuatlon of *he 1ron~r1ch quartz Velﬁa Théwfu

signmfloance of thla feature is dlscuSaﬁd in detaml under S

fi*Mo&e of: emplacémeht of the younger granltu ;;ﬁw “sN,y@Q@f§‘,

@onﬁiomerates. Grzts and Quartz1tes.

An éxcellent pmposure o ﬁhese 1ower Bulawayan “j L e

f '* f sedzments‘occur in the raalway cutt;ng shrough the Sh&b1 {"

f | hill, S8W ci* obdbam. ©. Pebhles fdentified in the conglow@ L

merates arp af quartz, éﬁ@lﬁb and bandc _ronstone. fAll B

f‘§f VMthet"no1as pebble exhlbmt a dl§o1nct llneatlon, Llearly ' }px
10 ‘ vmslble megagcﬁpmcallyA due to the preferred Ofaentabman Lo

| f: cf Hornblende nna biotltc. TogetHer W1&h the pabhles of‘

quartz, they el &oubt originated from the underlylng

= “f ﬁencplaned floor of the pre~BulaWayan gneloSt

The pebbles of bandea xronstone in congl@merate bands,;‘

prnvmde‘rv1dence of aséiliaﬁmons in the angwnnb shnr@line

‘wg;gﬁ’the‘Bulawayan‘gebaynﬁllnes | IR o 7
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| Althcugh only three good exyosures were found, it 15
smanmflcant that no pebbleg of serpentlne or plnk granlte

wero noued¢ HQ;"V‘V‘“‘ " ‘,K,:

No trace of current bcdding\wés obserVed in the grlts

2 . ) ! j\,

)jw

a slaty cleaVagetﬂf

e

The follow1ng p01nts 1lludtrate the ﬁedimcntary nature 7Qf
of the Bulawayan contact “ith the gneisgi- j ‘ vj
’v‘},(é) '01 \ted gnolss pebblos found 1n the obn lomerate bands.' 
‘VQf(Eif Linaar éhornlmﬁe conditlons occurrmng over lp m:las UI L
7_ - strlke wmth a Sh81l0W1n£ 1n a N dargotacna G =
'ﬂgxbﬁ;*No evmdencc of 1nﬁru51Vé tonbues and apophyses‘ ‘y‘ “frj‘
Héxuéﬂdlng fron the Enems ‘1nto the sﬁdlments. :

3 o trace of thermal mctambrphmsm found in the .

e, sedlments.\ | o o

| Greanstone Sormes. | e ,f‘ - |
. These have been SﬂpaIVidbd it the text iﬁto
senpentlnites and gpilitic lavas, © On the . 1arge mep

 f§F 2), the area covered by thesa rocks has béen calleﬁ |

- gerpentinised ultrabasic and basw rncks. On the 1:20,000!
soale map (Fig., 1) the division used by Laubscher (opecit, )‘ 
has been aaopteda and the contact between tho serp@nhlnltGSWx
(serpcntlnmsea ultrabas1c roeks) and the gfodnstonus

“Qﬁérpéﬂ%lnlseﬂ basic lavas) indicated. " The reasom why

i~
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cantaot is nOu shown on Tlg.‘ ; ig &ue to thelr poor‘

:hmo doubﬁ as to thclr moae of emplaocment'

and if they

:.Vanl Ultraba51c, wmth whlch they were prevmously thought’_‘
tb ba aESOulatOd Jn the form of one or more steeply

‘;dipp hg sllls (Plate 14) | More rocently, hOWeVGT,

Iﬁubscher (op.01t ) congiders that these rocks are nob

'ihtrusive sills but extrusive ultramefic lavas. , ,“ ”L

,“yoanﬁaln cross and Slip~flble chrysotlle asbestos, ‘The

Mmhre, hbwover, is normally of the hersh variety and has

‘,mherefore thtle ceononic velue.

Sl Sautb of the stock of mtruswo younger Lrémi’oe, these 19
. The rock - °

-+jultraba5lo rocks build two gently rounded lills,

*wfmru is bluaublaok in eslour and cbn51sta of foathery

“‘  ﬁntiﬁorlﬁe with tremol;to/acblnollhe nosdles. Acccssory
minerals include mﬁvnotate and ilmenite albering to

1eucmxen@. Thie; tr@mallte cryutals froquently oxhibit 3 ;}




wh"ﬁh*’the ﬂ*y&tal has beén elongatefi (Plate 15). { ki \
‘ Qutcrops alcnb the Q‘I‘mute COntact S‘fmw the R
: 1ta has boon subaected to sov‘erc dynm,mlg

met‘amﬁr;phlsm, but no thermal effeo’cs from the gramte are

tweabla. This rack, altao blue-‘blaalc in cnlour, is -

A

mp‘léte‘iy qerpentmlse& and contains narrow Seams of

c’hrysat\le asbestoﬁ, ‘rarely exceedmg 5mm *n mdth.

Thk” fibres are mcustlv crenul'lted.

‘Na*row ’calc and talc-ohlo.‘c:.te acmst bands occm: o

i hirz tha serpéhtinite, exposed | m o stream bed south of

‘gramhe contact,  These b:;mds are up bo six’ reet mde,

R

and»mamtamn the normal nortbwest strlke of ime Bulawayan

Eﬁﬂlﬂlﬁh’bs.‘ Thev are therefore thought to represent zones

oi‘ shearmg caused by cllf.(‘erenblal strike movemenﬂs.

*Not'th of the younger Gramté 1n’cruqzva, bhe Bulawayan

& :mal::s are re?resented by mrpentmmtes, and f‘mﬁm the hlghest
P@Bk in the area (Dadaya Kop 413'? £he)s Except for this
hﬂl, the surrounding land in ‘the northiern area is
ﬁ‘}mpiete]y ‘flat and wlthout outero pa. o The Bulawayan/gmelss
ﬁbntact hPS ﬁherefore been largely mapped by chffcrences in
/3011 and vagetation. : ‘
S@rpen'bini%«eﬂ ultrabasic rocké were &esombed by, Keep
c19"“9) from the western boundary f the Bulawayan roolcs‘ k

‘-Mthﬂug‘i these vocks oubterop 8-41.0 miles southwest of the
\ o

[
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Spllltes.;‘ SO  ,;" o | ff R
lhe general nature of the Bulawayan lava iéVWaii

Only certamn spacial feahures w1ll be mentloned

i L

Specmmgns of a flnemgrelned black amy daloldal ‘

, imm outcrops to the west of the area mapped iu th:.n

.“" i

sectnon 3howed the- v351cleq o COntamn epmdote, chlormte,

\V&te and eunedral plagloclaSe. lhe comp031t10n of the:

‘ &m@£ méasurements, and checked by lamellar extlnctlon and

’Ew» é:tes parameters. ALL these methods gave an anorthite

?pontent of BwBﬂ; The plagiQLIQSe is therefore alblte, and
@hfﬂnme thms %15 6ver¢, several other. ooourrences of basie °

‘é?ipillﬁh 1QVas wefe‘e%amlned In each gase thln scctlons

‘nﬁﬁmmad the qugloclase felsPar to rénge 1rou alblte to

F‘*liﬁwlase (mwe 16y, |

g ‘ These rncks therefore have all. the charaotermetmes of




%o:{h It is only m the Mctremﬂ northwest that

(7 . B
LY fed by the large soala aemal pho*ograpbs.

1 entn?mca‘umn of pllihc, lavas is confmed fur the

; ““;réasona‘ble eXposure.; occur, ‘bt:zt these are outmde» the area

Therefore, F
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‘ .
haban1 Ultraba ig @ Hesbern Arpa,‘j* : f&w;

'“‘én describcd in detall b% Laubseher (op.cit, ), who

i

'lﬂ7C§Q§i ders them to be aasooiated with the early sb ages‘bf .

‘formatlon oi herBulawayanJeugeosynclln o8 The dltwubagmc
! &

i ghcught fa haye been 1ntruded into tne gnelss as a sill,
“\w “)

‘©

wh;ﬁh on caollng gegregated fromAthe base upwardv into

;%ran eat;mated thiohness of plum 5000 feet in the central

~aréa; but 1n the western portlon nt is oonalderably less,

The Rhodeélan and General Asbestos Po. Ltd haVe minlng ‘

S

‘SﬁéundUa clains; but the far western limit of the Ultra—
Easkc is helﬂ by tﬁe Honeyhird Mine, whmch recently closed

aﬁdown in 1962, - .
Al?ﬁough only @bout one thlrd of the Shabani Ultraba31c

. z,'

falls W1bh1n the lzmltc of Map (Fig. 2), all the mador v%ck

hYPﬂs are Pepres ented, A descripiion of thls portlon oi

W

E ﬂ-

ne Ultrabasmc 1ntru51on, whlch dips 30~ 50° south, is ot~

lxned brlgfly below from the footwall upwards.

i*ﬁ anﬂ Talc~magnésité Zonﬁa

 @* Alon@ the’ ccntact becween the Ultrab391c and the

gnaiss there 13 alwaYS a ﬂﬁrfow zone of tale and talou

bl

maguealte rock In the area mspped thi@ zone hag .an

"o

" this sulte of basic qu ultrabasic rocks haﬁ reaenily

hf nnuxe, perwaotlme, pyroxenlﬁe and gabbro.' This Fill has Lok

b righbe OXtendlhg into this WGstern area, called the Nulli .




,wsed und@rground.

L»...

1ng parallel to the strlke awd dlw of thé Ultra—

S

chz\\rsotalm as’qestos were found on the Honcybird Mlne
’\) ‘Phls fom hwall talc zone no’ doubt m due to the 4
il (}szrach hydratwgrflal soluﬁ:wns on dunlte and -
perlddtlté, | Tﬁe solurlon *mu o have lnwed q‘ong the‘

v‘.ﬁhaared i‘ootwall conﬁact of the Fnexms and Ultrabas;tc, , o

jcomsntvatmng in the ce%ral arod whero an antlulmnal

D 0

e

‘ ‘ﬂaxum occurs. . Wherever th(, Ultrabamo was "suitgbly

| frac: ;m:'éd, z,hese solutiona. permeated along shear planea to °

;‘;form hhe* xhara‘wtamstlc ’caltz ﬁ'ones, which in uurn, "have

i MI* ‘k._—— / \\ ¢
zl‘ﬂet*ar”med the pommonmg of the Chry““utlle erebbdles.‘ ,

As a result of thw xootwall taluilca‘aion, the nexss

‘i‘«»

:,,ﬂlanc}whéro iYi contact wn.th um }t@red Ulm\‘aWés {0}19'

fl‘abs@nw of\xthemal metamorphmm at the gnjpiss mntact w 0

"i;‘fjgf‘ﬁ‘**??efure only inferred., ' This apparent lack of reactlon ”
“:fbetw@en ﬂ‘xe Ultrabasw ami th@ chelis 88, goupled with the'

“famaﬁ undmturbad nature of the »nea saic folimtion

! %%‘W% at the talc-gnm&s wnuact, led earller workers

%9 aa\\)me thab the "gramtmatwn" process was PO t_Ultraoasm.‘i‘,

S o f . i
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Lanbscher (op.ult ) explains the laok of thermal

m&%amOIphlsm in tbe 1htruded roekg by the eﬁplacement of
. ,Ultrabaamc as a law bewperature crystal mush, L Q‘
In the opinion of the wrlter the unalsturbed gnelssmo ”

i

foilatlon in the footwall ‘gives additional wemght to the

‘x Supp0$1ﬁlon that fhe Ultréba@mu WHS 1ntruded as au
horizontal sheet, subsecuently tilted to thc south during vy

;’3 the Bulawayan orogeny. IL thls is correot then the '

L A gneisolc footwall need nqt be disturbed, .but the hanglng~

Ry wall gneiss should show the effect of updomlng. ~ From he

| map {F1g¢‘2), it can bd seen tbat the western: hanglngwa11 ‘f

gnexss follatlonq have reflected vqese movementa;‘w f)‘ S .

§
(.

Cafbonatad Serppntlne Aane.% .

T

k branaitlon from talc ﬁn sérpentlnzsed dunite is

usually m&“kea by' carbonatea gcrreﬁtane zone con“lstnng

Df maﬂncslte, tale and seryentlﬂc, Thls rock is extremejy
aompetent. In the area o; the Honeybird Hine 1t is pﬁorly
:: devaloped, and only a narrow band 10~12 4, w;ﬁe could b
found in the old admt Th@re Vere a few traces of brmttlcj<
‘u chrysotile fmbre near the new quarry. Gn Shabanle Mine, ’
| brlttle fibre 13 cnmmonly fonnd as%@ﬂ&aﬁ@d with the

‘ carbonaued serpentine zone, whcrﬂ it ig thaught to be thc

| 5‘ raSult of prolnnsed aetivity ﬁ ’COz—rlch nydronharmal

aclu%inns, the 1atter eventually r@nﬂgrlnw earlier fmrmed

i o

R i

[ !
[




e Cooe .

y /

- chrysotlle fibres brlttj

A complete @radatlon oacnrs between true sllky -
w . /N Ca ]%
ehrysotlle and talo, depenﬁlng on the de ree of" éeplacement

W~ of ﬁhe f}$re bv talc and magge 1te.j The effect of tnlq

[N

qhemlcal ehange ;s to 1ower he tenalle sbrenbth of the

fibre.“ Be ausc of the narxow footwall tale ahd, carbonated
1“'serp$nt1ne vbnes lﬂ tho western section, and thp ‘poor |

:davelopmént o£ the brlttlé fibre,’ it is eVldent thét thé o
hydrothermal colutmons in thls area were 1bw 1n carbon~ ‘{> '

dibxl&ea

]

fhc host rock for thm formaily maned flbre orébodme@ | W
in;LH? ﬁ hhe Honey%ird Mlne eonaisﬁﬁ of a' ccmpletely serpentinms&d Jf
7fn1te.‘ The formatlcn of thls serpuntlne hq& been

1“1nflueneed by the presunce of a subabarallél diabase dyka

o

Ylfan its hsnglngwall. “ = ‘,/ :
‘ 7ﬂf Pibre seams 1n the grecn. s@rpcnﬁinc aro MOstly shmrt,‘
3 u@ ho &N 1h wmdth, though wmder seams, up t %", have been
\  recorded They otour #s crcss fibrn seams 1n paralﬂel |
\“ffactures, dippiug from 40~50 sduth.‘ Prmbably due toﬂ‘
thé 1nacﬁpetent vetbure of “the surpenfmne, the chryaotmle o

i

-

i i a2 R Akt a0 el e



CASY
o

;flbfeu are u‘ually bant and crenulated to a far hlgher M“ff@ 
degree than seams found in partlally serpent;nlsed dunmte.f;i‘

The chrysot1le flbre 1n the wmder seams wag usually

fxactured anu therefo“e d¢d not materlally affcrt mlll

aﬁﬁ may para;lel the rar $teﬁp dlpplng flbre seans\ wht

o

ccﬂform to thc gneass folaatmon. f j",;f§‘~"w7"

which haVé stood Por muﬂy years wmthout cavmﬁb.‘ f'

n.d - :
(’1 E o s ‘j‘ ST L ) o "“t
. . ! - o ' - = o v ’ - o . o Oy s . . '

ik
o

Serﬁantinlsed Dunitc. o FRTEES | "‘ ﬂ |
The diahase dyke 1OTM1H5 the hanglngwall nf thc old

L

quarry enhefs the tale footwall furth@r to the west (g0

‘“map Fmg. 2),  Near this poxnt qbnﬁh@r quarry was developed
g 7 anﬁ an. inclined: sheft put down o approximaﬁely U0 et
bé uw Surface. | Thisg’ quarry, and., mnsu of - the undergrouna
workingé, Wexe abanﬂoned when a 1&ndsllde of waate rock f“ ‘Eg

ﬁﬂd mill fines fnﬁwmd into the quarry and thraatmnad ‘the

;}hélin@sﬂ¥ Uulike Shahanla Mlne, there has been 1mtt1e o1 N

oo

o i ' R i e (.

ks il ’ n ’ . " . @ b
h i RN

£y ' . A . e amald L o T g
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Plate 17.

o

Hicrograph of black dunite from the
Ultrabasic intrusive, showing a distinct
layering of ulivipe crystals, Location

Honeybird Mine, X 50, Crossed nicols.
Slide X €435,

Shabani

et
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RN
1N

V"nc é&ological'mapping:bf‘thé quarryfand‘undenﬂround
development both of whlchlare now largely mnac09551ble.
Tho chrysotlle host rock is 51m11ar to that found on

Shabanle Mlnc, con31st1ng predomlnentlv of black dunlﬁe,

5“@ wlth,aouﬁh—dapping flbre seems 1n s@rpentlnised fractures.°

o

i The fibr@s are noj arenulatcd 4s in the completely

‘”ﬁse%pentlnmsed rock, ‘ ', o 1;‘

| The dunlte dccs not appoar to weathcr as rapld y‘aS'/
1haﬁ at Shabanxe, fresh speulmens were aVallabLe on the -
Hwasﬁe rock plle. Two speclmens, examined unaer th@“h‘
trwfbanocular mléroscope, shoaed the ollvlnes to oecur i
{distlnct 1ay9rs (Plate 17), a foature not pPQV1ou§1y |

obserVGd on Shabanlc ane. H This ‘adds welght to ﬁhe‘

‘““,arg laygely due to differentiation by crvst?l,séﬁﬂllﬁg'

2 P

 7Cnmpqr1son of(the Honovb1rd Mine wilh Bhabénie Mine;
| Mm ﬁ of the 1ntormat1@n on the wéstern Aroa, othe

‘~¥than tha* derived from generai Surfaﬂé mapping, has bcen

obtalréu fram the examination of adlﬁ@”aﬁd the old ouarry'

at theﬂﬂoﬁbyhmrd Mine, Aa mentlwned barller, the rew
quarry and worklngs arc no longer &CCéﬁulble. ‘Furthér
1nformat1@n was ubtmlnrd fron personal communication with
Proviaus cmployee“ of the M;ne. : Although the 1nformatmon

wmlablc is thereforc “ot A 5 detailed as Lhat on Shabanic’
. F\‘J‘

‘“ﬁ‘hypothesls that the various Layers of the Ultrabaalo body X

ol e

AT e . S IR

e LY S W e et

g & Rt s e o o S e e i
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Mine, nevertnelesa A close slmllarlty in ﬂeolotloal i

‘féa%ures ean be dlseerned, xndzcatlng a conparable geﬁ931s

"hfkthe oreb0d1e$. - Thesc ieature are outlined bclow.~ ek

115 The maaérlty of fibre seams strlke and dip paralleL tm b

uhe Ultrabasic footwall. The wrxter nellers that thlsf

};faci may‘lend furth@ welght to the hypothe51s of crystal

‘1’

;he contact 1tself would exert an 1nfluence, cculd gelcc%

uthc ;nmﬁaal laybrmng of the OllVlne crystals as planes of

'Z)HA correspondmng age relationship has heen establlshed

fbetwee& the formatman uf dlabase dykeq and tale: zénes,

'fahd the metasomatlg proc g¢gses of gbeatlsataon<and

¥

5serpent1niuatmon.

gGangue‘mmneral assemblages are 1dentmeal.‘

'“NA)UStruotural influénce of the tale zones and dykes in

Vi

eontrcllzn@ uhe locatibn of the or»boda@s ig marked in

=

both cases¢

‘l‘,

I ! )

ensd s' of thé ChrvgotiléuA@hestma Deﬁbéi%ﬁa .

A
AT

.~jf k Accordmng to Laubscher's and the wrmter's own‘

'“{ ﬁbﬂarvatlons, the ;ormatlon ol chrysotmle asbnsvos d@pas:ts

‘N;;a thought to have taken place &8 follows -

'?Fraﬁfarlﬂg mf the. UJtrabasmc paralleL o the fcotWall

somtaot, due, to dlfferent dsgrees ot‘ competence of the

,Bo%tling Tectonic stresses on whoSe dlrectlonal ef:ecLs




]

" x;m""n ;‘, u; 57; ﬁ‘ . h "f" = 5 1 ?V/

wU‘l rabasmc rocks and ?he gnelss. |
« 2) IntruS1on of the ND tfendlng dlabaSé dyke swarm;"r
Deve ‘ j?f wrench and ﬁhrt%t faths by feglonal )
”gzon in a, qub—hormzuntal plane, along 8 N24° to
4)“ﬁnﬁroduotlon of hjdrothcrmal solutlons a10ng the Ultra~
basln fbotwall, along the magor Wrench and thrust faults

\of“shcarlng and fracturlng,. /‘}mﬂ fﬁ

iﬁ ,G) Econo

\1«‘,
T

,a regulam supnly of serpentlnous solutlons, and where

f';gﬁ«
R

;
.

Iy
p

T

Steatisatmon of the spfuentlnlbed Lootwall anu bv
\ %ﬁ Téplacement lod to the fnrmatlon of Chrydﬁtllb aébeatos

i‘

| ? pseuﬁomorphs. o o

i e i ok et i

3

Vl;has an estlmatea thluknéus, from borghele mnformatioﬁr

féf & mxnzmum of 2,500 feet in the CGﬁtral part | but 19



o

on, Although

SN

:nszderablw thmner 1n the western secy

mgh specmens werc unobtamable f‘rom *urface ,,,nri ;ew

\ it ’nevertbﬁ éi:s\
P
K"t‘“c‘lat the @un:& s

e L
v

P ' . &
P K :
“3 '

Med tIamsgwhﬁgwalj. Rooks,

i

In aacendmg order from the bl aclc dumte, ‘chese ‘rocks

‘ha'sré ‘f*een 1dant1f ied ag pemc‘l@tmte w:.th 5=20% ‘p‘nrroxene

@rad:.h upward mto harzburgltcs and” pyro;cemtes. T:heu
?mtter have 1argcly been urslitized mto ac’clnolmue rock 7
“as a ;result of concentratwn of magmatlc water :m the upper -
p&rtmn oﬁ the Ultrabasic, The a.mal alfferentiateﬂls
*Ghought to hwre ‘been @:abbro nltered by magmatic water\ ‘{:o
“ ﬁh acﬁﬁs.nollté-« elspar ‘rock, ‘The g four major haﬂglngwall

zoﬂ@s ave wel“ developed in the western ared, n‘d‘ are

[

ti

hrmfl? descmbed below. ‘ - )
Pemdotzte and Pvroxemte.

As a result of crystal settling, the &unrﬁfe grad
Since this f&t*adambn is.

establlsh

. [w

es

e “Wgrds mto <\a peridotite rock,
ﬁﬁ\kte t‘ln"fuae, a dividing lineg is | difficult toﬂ

b&’ Burfacn mapping. It is only in boreholes qrilled in

: :“*’h%i far eastern ares, that it hes been pasmblﬁ to def;me

\( [
i i L&l




[

T e py*OXenes are. predom;nently euhedral to subbedral

1opyrcxenes that have partlallv altured to actincllte;

In thns area perXenlte is

N
”ff101dqt 1nformaﬁloh.

poorly reprcsented, the bulk havxng been altered t0 o  £

\t‘i‘

h&tinblmte rock, a\narrow len+3cular remnanh of thls rock

,burs south of the Honeyblrd Mine, where 1t forns a disﬁmnc% Aj

: &anselv woeded ridge, | R TR
f}Aetinollte and ACﬁi“Ollte—felspar Rﬁ“k.FA“ 3 )

H;Ufallﬁlsatlon of the pyroxencs £irst grves rise to a

v

Vﬁ_m
MWﬁxﬁne in actiﬁoiite, and eventually forms & pure

1aagact;n011te pyroxene rOGL, with cores of resmdual

Aggegﬁmzaﬁgxazﬁsa&k,;7¢,J;u;,%;J,;g;/ WS

e e o, T S T b e s R MY

acbxnallto vock, This roeck is aafk~green and has Y {5‘ﬁ

medlum~grained hypmdlomorghxc toxture, Caloic plagloolaae,‘,

altermng ta zomslte, is atb fmrsu only present ‘ag an’

' gr@rr6331vely inereases towards the
Near this conﬁact specxmﬁnb U]

écéesacry, bh

ﬁangxngwali gnkmss contact,
kS Gﬁnécmd were found to corbain more plagioclase ’ﬁh@m

m’cinalite, and to include small amownts of quar’ﬁm

Q-






‘ rGéneral Desc:rlﬁ“cion,

\ ‘\

; i
;
o Z

Tbe dlabase dykes shown on the geologlcai maps are .0

menbers of a "warm ﬁhat ch&rac erlse ﬁhe region. ' They
A : ‘

trerxd 1170 ~90 °r dn the gnem%, and N§O -70 L‘ in the &habam

it

"m

ﬂltx‘abas:.c, wlﬁh an overall dlp rangwng from Vert‘mal to
‘2‘0 SL‘. Small wrencb faults alsplac\, the dykes nortnwavds,

fgreatn.n :a false northerly ODm,pOol'he atmke. ’Ehe dykes ‘

>

o
u :

bave provea to be exﬁremely useful as B chronologmal gulde,

woon

} ﬁrﬁ cularly wmm rega d to the delm:,tdtlon of c.hry&;otil

A

finre fbrmatlom. The laan&e of stmke in ‘the Ult:c*?basa.c 4
1?3 A reﬁ ectlon of the dltﬁ'i‘crenb compatéﬁoe ana fracture ) 7
pat%sex*h of ’obm body compared with the fms’mq S |
Due to differential weathermg , the dykes frequently

fnm prominent features. the bvound thsy san’ often Be
traced alon»* shrike for several mlles, and. usualil tgmd_ .

Hou’c wéll on serial photographs. o AR

!eathem% alons cooling joi int frle-aasl’ to the

i?emation of the chdracﬁerl shie mmde& boulde‘rs, b 'V‘m% aﬁ

mlﬁiﬁed coatm ﬁhat appears’ to resmt fur*hher degnmposltwn.

Beabml*ae their dlrecﬁlon im- 416531‘13’ pdl‘&nEl o ﬁn‘:"t "f

‘ GVQI' ﬁlane:s alonﬂ? which mnerall sed gquartz veing have ‘been‘

@mplaced, every hnear feature on aemal photographs needs
7 t° ‘5‘3 inves tlhated m the i‘mpm. | Owa‘ngy to their sindils mty
i’“ 3 i‘i‘f@ the &ykeq have rm’s pmveﬂ ’co he of much uze in

‘W@ ﬂﬁ’aerml?lﬁtlon*“ of relutha ase fcr ‘most of the Nu -



. Stflking gold bparlng quartz Velns. However an excep+ﬁ9ﬁ
cg‘ is founﬂ on the Red Knlgnt Mlne, 1 mlle east of Shabani,

1ere a nanr i offwhoot from the gold vemn dlsplacca 4

?/ S a

diabase dyke. This contrasts Wlth the structural
ﬁ”walationshlp of -the hazard Mlne reef 8 miles SE of Shéban;,t

o wh;ch is cut off by a sxm*lar dyke., : Therefore 1t appears

ey
that either the perlod of ore mmnerallsation extended ‘over

o

' a 1ong txme, ﬁr else there are. two. dlstlnct ages,w

v o Ty

[

)fL”f~ JIn the Shabani Ultraba 10, the dykes are faulbed by the -
talé shear zones; in the foouwall req1ow the dykes thamu

quVés have oeen complebdly mtéatlsed to form 4 blocky - -

7 /‘,".":"\ .
Fr [

talc-carbonate rock. ‘ 7 A

f%pecamens have been collected irom both surfece and  ;
u_ndergr‘cmnd exposures (8habanie Mlne) The colour of
these rcc?s Yarids from dark green 0 black, "and ran
from medium to fine graaned, depending on their uldth, . gﬂ“?
whicn<may be up to 30 feet, Chilled margmns are eV1dent v
Perticularly in the wlder dykes. | : M*Uﬂ
In thln seotl@n the rock is seen to consast of‘ n

Q'

labradcritemandeglna falépar and augite. in variwus staé“S
/4>(

* D1 altaratlon. The alteratlon prcductm include sgcondary

‘ufactanliﬁe, epmdote, ohlnrmbe, 2018 t qnd nericlte.‘

‘:_Several slides show only a grey mass oi chlorlte, é@lslté

and: clduﬁ9 felspar.“ L ) |
There does ﬂo appear to be any deerease in alteration

\\
- )

o




away frem 'ahe younger granite; in i‘act one of the least

altered syecmmens cama :Erom the actual cohtact, - Gramte/ ‘

dyke contactq anpear to be extremely sharp in ‘o‘ne field andk

6,

thm ‘sectiong conflrm bhis observation, It hag been

gued hat t‘m,s lack” oi‘ reactlon 1ndlcates a "dry“ ccndlt:.on R
”(J

of the yolng er granlte (Iaubscher, 1963) Where a narrow

ky\(:a%pmte veo.n was séen to cut the same dyke,. only 20 fee& e

’

way, i{; has Gonsiderably altered thls dJKe. J.heref‘ore,

ﬁeing 7'“61‘" ,L}‘\ﬂ ' . . T ' ; ‘},(? '

ot
T i

On Shabanle ‘Mine . ’Ghn dykes, whnch pre~date the‘

farmation of chrysch:x,le‘ have frequently formed

P

'f‘*,:_astruot:.1rally favoureble arets for fivre g&owth; AU

5 'i‘In the(*'ca.ter‘_-, opmion, one of the main *tL:mks ‘vﬂ;ween
the perlod of emplacement of the younger granlte and t.he
fm’:mation of Chrysotile asbestos, :Ls the age relatlonship
between ’ahe d:.abase dykes and talc ‘zones \hydro‘ohermai‘”’ ﬁ
Ghaﬂnélways) in the UL trabasic, and between the disbase

dYRes[and vmns of aplite, vegmatiba and quartrfﬂ withm

th@ @nelss. Thls is fur’oher dlscuvsed under "COHC:LU‘%:LOHS"

e i T Aianadtt e



|, b4

“xiﬁff Petrograph1c Descrlption of the Younger Granltetu{

'gGeneral Descrlptlon.

‘_Thls‘granlte is predominently pink to red in'coloar; 

g ﬁﬁtﬂmay‘localiy~be ﬂreyiéh~Whitea“ It is a‘medium4grained

”fjwckg compdsed essentlally of quartz and- felspar.,  316tiﬁe‘ffK

‘ WQ;s narmally bnly present in subordmnate amounts. ACueSSory

'imlnaralsrmdeﬂtlfmed 1nclude musoothe, tOurmallne, epldote, :

A

“uapaﬂ Le, zircon, 1lmen1ne and pyrlte.‘

jaThe rock fenerally has 8 bypldnomorpbwo, equlgranular
r‘ ) ! O

i texﬁurea ~ There is little varmatlon in grA1r Sl 6 w“bhlh

y frcm the contact with the Bulawayan rocks is,  ‘3

\\

Heré the ‘granite ohanges froi aedmum—gra1ned aﬁ the base of
“*he”hill tO"'coarser grained rock'on the top. It has to“”

be streaSGd, however that these ieatures are eyoepﬁlbnal,

mﬁ random granite samples will invarmublv bé mealum gramned.

\
An avarare min@ral asseﬁblmge, babed on volume analyses,

i

18 a8 follows:= quartz 41%, M1croclmne~m;cr6pérthiﬁe 42%, -
plagmelase 16%, biotite 0.5%, aecegaories 0.5%: ﬁ

= In hand specimen quartz is evident as normal ‘rev to
Oblourlesa Vitremus greding, It is uwsually anhedralg
euhadral srystals are dccaSLonally‘chélﬁped, appear 0

“whé 8 later formation and are noticeably larget. rosslbly

‘n vranltlc area mapped‘ A sllghﬁ 1ncreaae 1n graln vﬁv

et e e T

= aen

" éx_olmaﬁed kopae (Maaowe Hill) in thé northueasb area (Pig.l)‘

T B Sl

2y

iy




\\w\ - ‘ ) 7; B
Petrographlc Desorzptlon of the Younger Gran1te‘

General Descrlptlcp N "

”ﬂfl;“ " This @ranlte is predomlmentiy oink to rediinAéaicﬁf;&
| but may 3oca11y be ﬁrayish~wh1ﬁe. It is & medium~gra1ned |
)sV‘;rdck, oompoSed essent1a11y of quartz and felspar, ontmﬁe :
‘ﬁ;ms normally only presenﬁ 1n subordlnate amounts, ; AcceSSer
fﬁjmlnerals 1aent1f1ed include muscoV:te,,tourmallne; eplaote,
Mﬁﬁapatlte, zircon, 11m nmne and pyrlte. | '

g_Théﬁrock/generally has a hypldlomorphlc, equlgranular

ngﬁtexture. Phere ig llttle variatmon in graiﬁ 31ze wmthln  7

v fthe maln granltlc area mar 24, A sllght 1ncréase 1n grain

osimey away frnm the sontact with the Bulawayan rockq 19, V‘,wwé

<w$ h0wevér, dysaernable at the extreme south~western tlp (F;g. )

¥
e

"Q;,A,more marked inerease in graln size was’ dbserved on a 1arge E
?‘f”exfoixated kopje (Maaowe Hlll) in the northneast area (Flg;l); ?
ﬂ;Here the ~ran1he chahges from medlum~gréined at the basa of 7
(‘{fi}the hlil 0 B ooarser gramnéd rock on the top; Ib haa to
‘?be‘streﬁsed however “that these™ fentures are exceptzonal,
 ﬂj and randot eranlte samples will 1nvar1ﬁbly be m@daum grained

x-n

An avéra@e mineral assemblyﬂe, baaed on volume analyses,

Ty

T a8 follows:b quarbz 41%, mmcrmclxne~mlcroperth1te 42%
(

“iwifﬁlagiﬁclasa 16%, biotite 0.5%, 3°C5”q°ries‘o'b%
i‘yl;c; ' In hand epeaimen quariz ls evident CE nermal grey to

M :oo10ur1eaﬁ VLtreous grains, - It is usually @nhedral‘

?‘ ‘euhedra1 crystals are occasibnally developeﬁ, appear to {

ﬁ”?fbe & later formation and are notmceably larger, rosambl



Plate 18.

Microgra h of ypounger .ranite showing zoning
in mwicrocline-microperthite phenoeryst,
X 32, Crozued nicols, Slide X 4642,

Plate 19,

Younger granite nleroprs

b shiowing sinple
twinning in uicrocline-microperthite crystal,
X 28.  Crosced nicols. Slide X 4687,




SRR

‘ﬂ ,they grew in re31dua1 pocket of e gme 5 enrxched in VolaﬁlleS 

‘ 'trapped 1n ah almost consolldatcd rerystal mush. In one -

”*’Tslmde (X4928) such euhedral crystals had apgarantly grown
i

S S |
nf“ln a mmarolmtmc cavity. \kw‘ \ S 5

bhow fraoturin& an& strain extlnct10n¢ ' These are oomparable
M‘“;n appearanoe tO\the quartz grains founﬂ 1n,the gnelss.
V"‘fferhaps these reprﬂsent resmdual* from the palingenetzc or
”ﬁ', anatectlc fuslon of the gnelss.‘ Most quartz erﬂlns, 
‘1fhbwever appear to have crystaLllsed out s1multaneously }   § w

‘ ;w1th felspar (mlcro anhlc texture), or slmghbly 1aher.“

; mlcrooline,“plagloclase end mlcroclmneumachperthlte. o

‘f _ secb1ons. & Tbe felgpgrs are mostly subhedral to euhadral,
"\ iwith plaglcclase white and mlorﬁcllne andam¢croc11ne~“
"Vt;mlbrope?ﬁhlte pink in cmlour. ) ?18@10V1890 oar. °°°331°nally
" be idenbified maorosCOﬂJcally by ]amellar twlnnjngq and the
‘*arer micr@allneuperthmﬁe by its eross-hatehed tW1nn1hg‘

”fAlthough mmcrocllﬁ@ hau been identifled in thin sectian,

18 thoughh by the weiter thrt thls mlneral is probably a
“‘jf*nely twinned minroclmﬁaumicropertmte; It has therefore
| ' been included in the mxcrocxlne~mloroperﬁhite total of 42k U

}',Twinhed and zoned micropsrthite have bean 1dent1fied

En thwn~sect10n only some of the anhedral quartz velns

Tbree felwnar minerals. were 1dent1fled, nemely

Orthoclase was 1ot observed in any of. the. granite thah

and from volume analys@s oonstmtut;s 10% of the rouk, it

1
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65, |
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(Pla%es 18 & 19)1 but these are relatlve]y raré;]lkThef

plagloclase was found to be oligoolase by a number of ‘f:} -
methods whioh are oompared and desorlbed 1ater. | -

. Blctlte and “ﬁSGUVIte are normally anly sParnngly

,‘present. ConCEntrablons of muQQOV1te do however. ocour

‘£ “‘a1q?3 fractures,ﬁf The blotite is reaansh~brnwn and ocours
'Has raggeﬂ anhedral platéSa Pleochrolc haloes arﬁund

zlroons were ot noted.‘ RS : 7@ “5" S

;R\“‘ Euhedral crystalq of' apatlte and @burmallne are L

ﬁsp901ally ncar the amphlboilta/granlte contact (nlate 20);‘

- | Enndate 13 usuallv found as- smﬁll brown15h~ reeﬁ,
@ubhedrnl o eubedral Cryﬁuajs occurrirg in harrow u
stranggrq, and oocaqlcnally in 1solated pockets;‘ Its i\lﬂ

greute £ deVelopment was Jn the zone of contast with bhe

@
[
e

Bulawayan ureenstones.~‘

: Ilmenlte, xn small amouhts, waa fouﬁﬁ ta be present b' 0.
1n éVery qliae @xammned, ucrmally Considerab}y altered tohﬂ
1GUCO%EHQ' o oo T I "

. Pyrlte ig extremelyvabunaant 1ooally in the Bulawayan/

v

granlte contact zone, - In' & loaallaea atea in fne south~ T
West extrenity of the granite (Fig. 2) pyrite makes up
| ”uio% OI the rock. As & result of weatherxnt of the

pyrlﬁe, the rock has been rendéred coarse and plttea.

Large vu&hs are f&und aoated wmth suxphur deerLd from the

! reduction of bhe pvrite.




C Fig: 9.

‘c’hem‘iéa‘l A ElVSGS of_ ‘bh(‘, Ymunger G-I'an]_'bg. o

. ‘Sample No; 655 836% 8%64 l70(ap11te) Chmma Youm
, N gr%nl 0.
‘Laboratory No. 64/226 u Mo B4/227 . 53,594 5
8102 S 75,05 76,40 77,00 76,46 dé\*“ 73.397 .
4105 0 15.68 1354 15,56 12,95 . 14,06
Feg0y 0.40 .40 0,30  0.,09. - - 1,02 .
FeO 0,75 . 0.27 0,27 . 0.68 . 0,73
Mgo 0.20 0,57 ‘0.51 SoRl o 0,33
. Ca0 © L0003 0,30 L.03 T  1.40
o) Nagd 3.79 0 403 4200 348 s,éﬁ,,jJ
K0 4030 4,40 3,80  3.90 4.30°
u,zo o 0.8l - = 062 0,60 7
co,, - 0,05, - - o.02 014
10, 4 “0.11 - £ 2010 0 o a0L
P05 I - 0,04 . 0,07 @
© MnO C0.0% sl e 0,04 0,04 “?{‘
| C 85,99 99.95 99;96; 99,62 99,01

uli

m.

- ngﬁll's Notrm Lah:matlon L
e - 5109 L1 343 3.0 .. . 30,8 o,
e ... " 260 26- P25 235 o 2B,5
A 34,5 58,0 35 52,0 CB45 0,
An o A5 L5 L5 40 5.0
¢ R P JS V SRR 15 S U % SRR .
Mt 0.5 0.4 03 1 0.5 1,1
1L - L 048 ™ - 0,2, oW
e T T Y TV R b
ey - T 0.3 . L
Iy 0 L6 1.4 oé L0
Fg : L U6 0.2 0,2 &0*4 : 0.4

S 100.0 100.0 10,0 . 190,0" " 100.0

,/-\,4—;;‘;:‘((‘:‘; S
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‘f“Chemlcal Comboaitlon of the Young er Granite.‘

‘f‘ TWO évamlcal analjses of the granlte were carrled ouh

)

i
S
”1fwby-Turner and Newell Laboratorles, Ménchester, onisamples K \?
v f
taken from the céntral and eastern nargin of the main- §

|

b

55; granmte nass.’ A third sample of granmte from an exposure"
i_ln the NW area was analysed by the Southern: Rhoaeelan

(‘ Sy
N,*Gealogmcal &urVeyir No analyses of this granlte had been D

“carrmed oat prevzously (Fig. 9). ‘ ‘ B
 Q,w | Tor purposes of compar1éon analyse& of 31m11ar ‘ ﬁ‘b "‘;ﬁ
| 1ntru51ve granltes from the Maohaba -~ Tort Victorla 7 | ‘
”Blstrict recently completed by the §. R.G 8. on.samples‘ ;1

aolleobad by Ji Wilsen, have also been llsted4

o

W,

of these analyses, The. dnalyﬁas show bhe younqer gran Ya

UG

ﬁmggll values ‘end norms nave oeen caleulated for ea)h'

to be potash~r1ch high 1n Nago but low in CaO Tha iron
ana magneglum content is ‘exbremely 1ow. Siimca and
‘aluminaAtogether make up neax ly 90% 6f the rock; the . - .
1atter is hence very 1eucnorat1r and rather aplxtio in
conpos 1tion,‘ o " PO “

; The analyseu mf hhese yaunger granmtas are very o
5 simllar to tbﬁse of potash- graﬁlte and aplite a8 given bJ
‘k Soper (196%). - fTheir composition carreSﬂ@nd o10391y wath
the end menber of Whitfidlds (1959) and Soper iy serles,“

0

" vonS1st1ng of equal amounts of quartz and potash felspar

\“ and pldgloclase cambmned, w1th biotite as a minor 6o mstituenﬁ. )
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‘: %ﬁese~gé%i5é»‘which lead ha“é”pgtaah-riéb‘graﬁité}fban
| arlse by magmatlc diffErentlatlon. /hhitfield (1959)

belmeves that it would hﬁVe been extrémely fortultous for

W \'y/ ..xuj 3

“t'hthe sorle“ to. have evolved by metabomatlc pfocesses:

% e

,'“ﬂhl%, hcwever, 1& the magmatlats approach, and d@eu not
o o b i
"ajtake 1nto consaderﬁt1on dmfferontlal moblllsatmon (Backlund

1046),vpr ”ranltisataon of" motash»rloh scdlment
o Slmonen (1948) has demons traned a general 1ncrease ln

' ?;] Do

potash content from synuklnematmc to 1ate~k1ncmaﬁxo vranltes

1n flnlaﬁd This has been shown to be =1 very deely snread

-

feature. The settlng "of the younger granmﬁes in the

Shabani~ﬁduhaba region 1ﬂd10ates QF " %hey are very iateu?AJ,”r

0 PGSﬁ*ﬁbC$@RlU> with reference bo the Bulawayah orogeny.r,;f'N

Tt 1s go%s:ble that thoy' POqt“ddtB tho succeedlna Shp’ ”an

ey s iectbnlsm, Bt wnforsunately there have been no age L 5

“ .
3‘ J . » v

debermnnatzons undertalen, . e E .
Thé tabul ted anaiyseq of the three Shabanm younger‘

ol

- R
BT Rt TR S

jowr Y

I o P

Sranmta specimens (Fig, 9), have been plotued on & hrlangular

o
o

@  ' varlatlcn éma gram (Fl lﬁ) They are COde”Cd W1ﬁh an. '

]

aplltu anrlyglu of a valn in the gneiﬁe near the ranite

: ccntqet. Further comyarlsun ig- made with analyses of

?“;”fapecxmens c@ll@ctﬁd by d. Wilsbn from two younver pranite

| ulOC&llﬁles in *he Hashabzn and Ford Vlcﬁorla areas,

“' in order ﬁo aeﬂonstrute hhn élstihct contrast bebweon : %
:' \\ D
fhe fh@lss an& younger gLanite, three analyﬁes of the
A3 - '




‘ﬁchemlcak analyses have been comﬁletéd are shown on Tlg 5,

s

{“bécther W1th positionb.wf apeaxmens used ;n the volume
analyscs. ;*A ‘h | r |
| ;‘ Tbe &apnﬂer éranlte analyﬁes are aluo compared on’ a
| vurlatlon dlagramA(Flg, 1LY with the plots of 571 granzta
‘\m pluton analyse~ llmted in Washing+0n‘s Tﬂbles, that contaln i
- over 80% quartz, pl agloclase ani potash felqpar (Bowen 1958)

rrobaﬁly tha mast %mportant f qhure armsins ¥ \xhe

analyses of’ hhes@ Rhwﬁa/ian youn jer graﬂltﬁs is their\‘\ 3

remarxable uonsaant chomlc&l comgosztmon.fs The an&l&éas\gf

ﬁhe‘Raglngdrﬁ Eranlte {pt t~Lomagunui) desurib drby t;émiﬂ
(lgﬁl), and. thase of Hunter (1956) from fhe Mbabare ahd

Hlatmkula granltea (Swazzlaﬂd G4 subgroup), are méntmaned

as thuy are 1déntlcml in campoaltmon to tha Shabani younaer“
&ranlte», dﬂﬂ fuxthermore BLE c@n51d0reu to bc late magmati¢_

élfferentmates. C e e ‘ I R

o
&

- Yolume Aﬂalﬂﬁcsb SRR

Mebhoawana degree of accuracz. A

AT L

15 thin sections were cut fiom 12 epeoim@nﬂ 01‘

y““ﬁsar grauxte and detailed vclum@ QﬁulyS@B aarried out .
““'them, uﬂlng a Swift elbetronie pomnt countur

‘ (; I

g R




$

Sllds var1at~on.k

“m‘f 1n Order to obtain rellable resulta, twu cbunha Par :

‘ *giide hf +1000 polnt determinatlons were ﬂaken a]ong Nas

an& anrtravaraaS¢ : The maxmmum crror per ulﬂda arlsingrffﬁi

betwevn ‘these two countu;ffor Lhe mlneral quartz is &, 2%,‘?*"

jf‘Thé varlatlon betwecn it and E,u travaraes for the three‘
‘ o AT

prlﬁclpal mmneralu, 1¢e.\quartzf mlarccllreumucropefthité

and olmgoclasr are pgntted 1n Fig.lE. Where fhe o j, " a_

‘L Varlatlon éXceaﬁed 5.9%, }'Bhlrﬁ veadlng,waw taken.yﬂﬂp

Bmpl”‘?a & bion. | 7
Ta esta}xish tnc vblume varlatlon per samula, t@d ‘y»¢}1

maea cub frvm earh parallel 0 *ne prmnclpul axes of
thé ﬁamplﬂs.‘ The maxlmnm vdrlatlcn’for guartz ;ound 1&

éﬁhcimeh 133 was 3.7%, whxlsﬁ mor 462 1t amounbed to 8 4%. =

| Tke 1arge varlstlon 1n 462 ig due to vhe low readlﬁg of .
AT By taklng‘thn noan value of two reqdings per ullaa,‘

the maxzmnm variation in quartz par, gpocimen is r@dﬂced L
accor&xﬁgly o L 4% fnr slide 18%, ana 4,19 Lox x l{ﬁé 462 '

‘IF %he 1uw rEadlng of %%.1% guartz in 462 18 cmﬁftoﬂ, bue

3  y1e‘var1at19n iw dcmresne& to 1.8k, The ﬁ Value for B

%he tWeLVp rsmdlug& fﬁr Jpwcamnng 187 “nd 462 arc ngen

ih hg» 1% By taking t’rm mea: vmue of crch
rﬁaﬁihgﬁ the sample variation for a/medium g“ainad ‘}“U«N

h has no prefefréd mmnaral

pady of i

,Bﬁuigranular granlte, whlc
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“‘&orianbatlon is as follaws - quﬂrtz L. 4 - l 8m, mmcrocllnc-;‘

/

“ <

/ mlcmopcrtmte 1.8 - 3 2% ,‘ Plag;ioclase 0.8 - 1. 0%, Thesa

]

are nompara%le W1ﬁb the *llde varlaulan (Plh. 1 )5, and. w111  ‘

approxlmatc to the mean variabla for each mlnoral (F;g; 14).

Varlatlons in 1oca1wmx

4

S An atmumpt WQa mede to detnrmln@ the Varlatzan,bcﬁWGeh

granxte speclmens taken from the same lodallty. 5p001meh3

300 and 301 wcrc selacted frnm gran*teloutcraps qppro&ima?ey

paﬁﬂ, 1&0 fect apart in the WOstern granite aroe. A;hGIr modA <

mlneral COIﬂ}?OSlt ion is shown bplows A m P
‘ ‘ ":(,‘(V " S e o ‘ ; ’ |
B AT MHQ}‘cline L R
© Bpecimen No.,  Quartz, j;g;gper thito. - Plag oolase.*v iR
j : i‘\ g 48.9 . S 34‘7 . ‘u‘ sl o 16 4 f\‘ ”Ls‘%.
o :j“l"" “" " ' 5138’ . ‘ 32- 5 . B 1'70 9 b“‘r‘)‘ .

! h,"i}"\ . . R [ R
WA small V@rmqtmonAoccurs bctweon,tho two prlncipal

/

5 5 const;tuents- gartv and mlcrocllne~m1croperth1té whmlstf

‘jplagmowlﬁde rcmaina\mor@ or less constanh.»‘ Due to this
hslmrbh varietion between quartz and- mlcﬁéclineumicroperthxtg,
' ‘thezr use as possible 1nd1ca*ors fcr varmaﬁiaﬁs in-the

vompo pibion of the granite pLutan 0] anvestaga%ed. }Thd*'

maan volume mnalysea Df those two mnnevals ware plohbaa at

| eabh Bamﬁlc locallhy, From this it s immadmotélv apparanh

‘f}ﬁhab there 1a‘an LﬁOTéu%e iﬂ quartz values towards bhm

3

. centre and an.mnoréase *n mmcrociine~mlcroparth¢te towards

IS
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. ; A . =) -
i\ v - ; \ ~
b [

'1Jthe marglns (Plgs.;B & 15)»“ In the dlrecﬁlons 1ndmcated,

: quartz 1ncreaves from 34m to )4% and mlcrocllne~mlcroperth1ﬁa

Tk(;ffrom 32% to 515 f - ,n‘“ L I A
,21 57<§ TheSo 1afgewv§riatlons oannof bé explanned hy aampla“"”"“
,,,cr $llde”anomﬁ11eo/ Smmilarlj, thAy are not aue ta uia&

‘;¢by the auﬁhor,‘fﬁ§ "y30110d1ng raagc m:~‘(a) The speclmens

1\ ;qw9re colleoted a§ | f“ dur1ng tha field manping of the
k ,

granaﬁe. . (b) T

. ,/‘-,.,‘ f; S \ﬁ\ ”“ o
Csedsias b yVL |

a central hen31on Traotare or low preqsurc aroa,‘;n +he

s gnalsd. | Thc laﬁter has a. free\wanﬁcé ccunt of oﬂly - 23%;

34% in the m*am’cs. : . »; o ;
The m;ne;al variaumon asuertalned<oan be Qkplalhedtiu A

iy S ey

’ . IR

» fyarléus ways, The well kﬂown Sbret effect hq often been
“§ ﬁnv0ked o erplaln suech feaﬁures.\” The "tranéformationiqhs"
3“‘fwouLd propose that after emplaaemcnt of the cranite f“@m &

Copenrtral fructure, andd whlle stlll 1n a snfficlent degree f‘fn ‘

AN, T
e

R 7 permeablllty, furthef solutisns emanatlng f£rou the same f%%w;
, ‘ o | 4
o fraature, may have entereﬁ the mass in two phaSes.m o ;g
(a) an carly telspathisation phaSé, followed hy (b) a 1ater L o T
ISR

n

'fsnllaifioat:on phabﬁi‘
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mmm

g foolase Deﬁérmlhmtlons. o S .

Introductlan. N SR - ; o T ; -

,MM As a result of ﬁhé varlatlons in relative mmneral
2 assemblages Wmthlh the granlte aSGSrtﬁlnﬁu by the Lulu;e ‘
énélyée&, it was hopeﬂ thﬂt by carrying out a oomprehensxve f“
GXammnatlon of the plaﬁlcclaﬂe varlatmons in itg. ’

‘g composmtlon mléht also oé notlceable, This pruved to be

Lh; Gdsé, for anormhlte contenﬁ varied from 10—19% in the ,
’“Ceﬂﬁfal bOdYsuto 16-23% atfﬁhe margin \P1g4 15) Lurther~»f1‘ ,
u*, mora, thc lower sadlc value does noﬁ appeav to ﬂlter around :
&bé grnnmte perapbery, 1t s the;efcre 3fncluded that the }
"ﬁgradatlonnl varlatlon 1s due to the relaflvelv faster monlc

magrataon of baleium compared to sodlum, gnd not asaamllat1On

fr

o Qf country rock. I the latter were the case, then bhe

Qm westérn.portion of the granite, wherc it is 1n,contact wmth

' ‘serpentiﬁz$ed ultrébas1c and basgic r@oka, should heve & -

e T R I L 1y b

Ty e Mg s

1nghur calcmum cnntent than the wren«te aﬁ the contacb with

1

gneies, ‘ o . B s

Measuremﬁnta @¢ 2V..

1)(\"

T*e anarthlté ‘content ror different values of 2VZ were

read of& fLom Smifh and Ven der Kaaden graphs for plutonlc

3

R e

1“ﬂmcalnsc, r@produced i Sleusmon's poper (1962),M
? a‘% Due to/the large axial qngle, wbich Varios from

89“104g for the 2 @ptl@”ledlrectlong wlth the main range

¥

béi}g from 91«90 , it wag only rarely pos ulblé to measure



| | T4,

»

both DptlQ axes. By doubllnc the angle 2VZ was ebhalned

but thls method also doubled the obserthzonel error,‘

r,};, Gorr ections for dlfforlng indices of refra ctlou for -

‘.?' plqgloblﬁse aﬁd glass were ‘made using the Pederow graph.

C)

Thesa QOTTQOﬁlOn depreSSed the observed 2V£ ngle ny l~2

degrees. : Iﬂaocur weies in measuremeat and bloﬁting ﬁre‘

}"‘; believed bo be of the order of = 2% An, for the mean value ﬂw,%

ey

&er1Ved frOm repeated readln

Led

e ‘?“',”‘;TZ?:W“"‘/

The plaﬁloclase range for the main ﬂranlte, using the s

e \correcﬁod QVZ messurenent, gccord ing to Smith's (1958) ﬁ

e T

graph 15 15-23% An., and from Van der Kaaden's (1951) graph,

f' ﬂ‘ ?1% Ans “hg author considers the latter result to hevw"
‘i/

WP

nearer to the ﬁrué yalue, = The mmneraw can therefore be .

”defiﬁud as ollgoclase (Figs 16).-

bN
T S D LNy

Pa*ameter@ of bwinning sxes for eomﬁlex alhlte—ula B %; /

twlns.

'QG«* “Parameters of ‘the twin axes were PlOtﬁed %nd Gv"?area

‘7‘with the relat¢ve p081t10ns of X Y Z wUn’

«“mhc st@reo~

;ﬁgrgphlc congtruction, positions of X and 2 »

*?”Pﬂmes and thw twin ewis were then compared thhxly ‘
ff_velues for complex twans. The identification of the bwin
;3 ‘hm¥§ﬁ~ achlevéd by (a) comparlng the position of the twin
”;Yjaxls with the composition plane, and (b) caloulatlon of - the

;\wﬁpprcxi‘méte,‘ avorbhite c\‘mﬁen‘b, by compering the Z optical

S

 ~?§ir§éti0n of ench subindividual and the normal, o bhe.




N P . ! Lo ‘ .
‘; g A ,‘ '\; & ‘ - . ~ 175‘

R It wa& Iound that the magorwty of fhie ”pla ioclase 7f ,
felspprq examlned are, compjex twing of the alblte-ala B 1aw, fg
‘% ana ocdasionally of ﬁhe alblte-carlsbad 1aw. ) =
» Aﬁbrthlte valugs obtalned from leltln's curves aré _;
tabulated in Flg. 16‘ They are compaﬂud W1th the results B
‘w\?%obtamned from.Slemmon‘s graph derived from the angles -
?ﬁea ured betw@en the X and Y optlcal dlrect10n$ and the‘
twihﬂing axls. The ‘anorthife content of placloclase in: |
(I”fthe gran;te ranges. From ll—22p acaord ng to Slemmon'sngraphs, j
7"Jﬂand from’ 10~23% ,ccoralng %0 lemtln.; Although the range
a‘erarlatlon appears 31mllar, there i¢ a notlceaLle decrease .
wigﬁln the Lowar lmmlt of anorthite content derlvad from w‘]
hislemmon*a flgures, compared with Values obtalnea by the
oﬂher methoda.‘, At average value az crived’ at Trom twelve

thln Seﬂtians of granmtb, QWVQ the following res y besm

“V‘EV (Suith, op.cit. ) e E = 208 ﬂ
‘\",‘gv (ch dor Kanden, op.oite)s” = 1&}7’,%
 Twinning Axie (S1emmon' s, 0p. cit. ) o 218

|1 8

. “lWlnning Axis (Wikitin, op. cit, ) ‘19% 5
\;f  5*, Refractive Index (9 thin sections). = 18%

B 0.0\ I% is- ‘the oplnlon of" the wrltev taat re»ults arrlvcd

“F&ﬁ by uqiug $win axis deberminutions can be migleading,
uhles* a lerge number of readings are baken mnd the feéults

‘f£;¥ ﬁﬂm@ﬁred with aﬁaﬁher method, Bven wlﬁh extremne care:

m . S Vi
® . ;



o

‘ w(003.) cleavage flakes and debermlntég thelr refractmve ‘

ﬁsiﬂg.the m@thod describod by Naldu.(l958)

L . . Ll ’ : :
R SN S

'errurs can ODCUT ih,(a) OoﬂerVational deterﬁlna a§ ot the
J

thése diractione* (e) observatmﬁn Qnd plottnng of the

” W ‘

7fitnmposxtlon plﬂne, locatlon Of the- tw1n aX1S.‘ Th@“latter ?

casg proved to be the nrlaclpal sovrce of ‘error, due to the
K (. ‘r:'-f"z
\

THWY and Y aptleal dmreot1ons, (b) stereographlc plgtﬁlng Uf‘v,,

N N . K Ty ’ i
[ X : u ’ Y . . ~ . ; o .
o ' Gf " £
o

A e

e

clos# stez%ographucal plottlng 0 the/z OptiCul direct1¢ns ~ ‘\;f

{

ou the 1cwer hemlsphereﬂ“ This res%&ted in a 1arge qr

Qf error benwcen &“Zl’ Y Yl and X)Al; and théreforn a

‘ \f’

5 \
relatmvely inaocara\,;*w1n,aX1s plnt

Refragt:ve index determ1npﬁ:6ns of (001) cleavage ilakes.ﬁ

v

Plagloﬁlase lﬂentlficatlons were carr1eﬂ out 6n nine’

‘ and spa%@mena, bJ erushing ;elspar fragmenﬁs, req%gnlslng,

af \‘V

o
LA

&
iﬂdloes. stng\wmrmal 1mmerq1on aqulas, the third deoimai

place of the refractive index was shtained bj mlvlng the

ligulds d;rectly on the g;ass slide, and meaaurmng the‘index i

IS

lmmedﬁately W1tt”a Berek Refractometer. A range in anorthmte ﬁ.

(‘
content of 13*21% was establashed, wbxon aompar es favourably

with the preV1ously noted results OJtalﬁGﬂ from 2V ‘and twin

arls me surementsw
ka;ﬁum ext:nutlon angle., B ‘

@

?1agloclase crystqls in two thi
o Although the

ed by othﬁr methods,
this mthoa

lvs werc eompprable to tHOu@ ebtain

L there waa a0 improvement in acﬂ?raoy or Spéed:

8

s,ﬁherafore discarded.

o,
s

S
in sectiOnSpwe?eﬂdetermiﬁed,“



A,

Melanccratic Lanpronhyra dyke
with small wenolith of younger
granite.

Younger sranite,
Leucoeratiy lamprophyre dyke,

Both dykez are finer grained than
the granite,
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