
SPEC. PuBL. G£oL. Soc. S. AFR. 3 { 1973) 

A GEOLOGICAL RECONNAISSANCE OF THE CHINAMORA 
BATHOLITH NEAR SALISBURY, RHODESIA 

by 
K. A. V IEWING AND N. M. HARRISON 

ABSTRACT 
The Chinamora batholith consists of a series of granitic rock types which are arranged 

in roughly concentric zones. The core of the batholith is a coarse-gra ined, often porphyro
blastic, granite which is skirted by rocks which range from granodiorite to tonalite in composi
tion. Tonalite is prevalent in the southern quadrants, except where the central granite is 
intrusive and transgresses the schist belt. Coarse-grained granodiorite, including areas of 
tonalite, skirts the northwestern q uadrant and a medium-grained granodiorite skirts the 
northeastern quadrant. In th is quadrant there is a transition zone up to 3 km wide, between 
the central granite and the medium-grained granodiorite. Large xenoliths of tonalite occur 

amidst the granite in the central portion of the batholith. 
I t is probable that the batholith was originally a mantled gneiss dome mainly composed 

of tonalite, which was modified subsequently by the addition of potassium to form granodiorite, 
and in turn to form a granite core. 

Three samples of granite were dated by the potassium-argon method and their ages were 
reported to be I 429 m.y., l 376 m.y., and 874 m.y. respectively. T hese dates arc much 
younger than the age of the Chinamora batholith which was probably emplaced at 2 900 m.y. 
or earlier, and they arc taken to indicate continued thermal activity which terminated in the 
late Precambrian. 

Aerial photographs on a scale of I : !lO 000 indicate numerous strongly fol iated zones 
'vhich form a complex system of synforms and antiforms upon which is superimposed :1 

rectangular grid of deeply incised lineations. These features appear to be transgressed by the 
granite and are taken as additional evidence of potassium metasomatism in the core of the 
batholith. These structures are believed to result from the rotation of the direction of pressure 
in a clockwise direction, starting in the north-northeast and terminating in the south-southwest. 

The complex structure and the presence of large xenoliths in the central portion are 
taken to indicate that the present erosion surface is close to the roof of the batholi th. 

No evidence was obtained to indicate a genetic relationship between the granite and the 
mineral deposits which surround it due, possibly, to a lack of analytical data. 

The presence of a transgressive phase of the granite on the southern flank of the batholith 
may account for the lack of gold mineralization in that vicinity. 

I n conclusion it is believed that the results of this work justify the reconnaissance approach 
which was used. 
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I. INTRODUCIION 
The Chinamora batholith is si tuated about 15 km 

to the north of Salisbury in Rhodesia. It is an ellipti
cally shaped mass of granitic rocks 1 488 sq km in 
extent which measures about 40 km from north to 
sou th and about 50 km from east to west. 

The batholith is Archaean in age and is almost 
c~mpletely surrounded by the Salisbury, Mazoe, 
Bmdur~ and Shamva schist belts. There is a gap of 
approx•mately 20 km in the east where the granitic 
~ocks of the Chinnmora merge with those of the 
1rewa batholith. 

The schist belts a re well mineralized and 
numerous mines and mineral prospects are situated 
close to the contact with the bathol ith. Gold is 
ubiquitous and several old mines occur in the western 
portio~ of tl~e batholith itself ; nickel-copper deposits 
are bemg mmed in the north, pyrite deposits in the 
northwest <l:nd pegmatite deposits are exploited on a 
small scale m the south\\'rSt and south (Figure I ) . 

The Chinamora area is well sui ted to the recon
naissance type of investigation for several reasons, 
some of \>vhich are related to its geological significance 
and others to its accessibility. Geologically it is of 
special interest for it approaches and perhaps typifies 
a gregarious batholith of Archaean age, as described 
by A.M. Macgregor (1951) (Figure 2) . In addition, 
it appeared from the results of a previous study by 
Viewing ( 1968) that the occurrence of the pegmatite 
deposits on the south flank of the Chinamora batho
lith was anomalous. Briefly, this work indicated that 
pegmatite deposits of commercial importance occur 
in the vicinity of granites which are relatively rich in 
potassium. The chemical analyses available at the 
time indicated that granites of this type were concen
trated along the northern and southel'n flanks of the 
craton, parallel with the Zambezi and Limpopo 
metamorphic belts. 

Howe,·er, the only granitic rocks to have been 
:ll1nlysccl from the Chinnmora region were grano-

II 
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F igure 2. Rhodesian Archaean structure explained by gre
garious batholiths (from A. M. Macgregor, 
1951 ). 

diorites from small stocks within the schist belts, and 
none had been analysed from the batholith itself. Sub
sequently a series of four samples was collected a t in
tervals of about 4,8 km apart along a road traverse 
from the southern margin of the batholith towards the 
central area. The chemical analyses of these samples 

T.N. 

(} 
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\ 
P4 EXPLANATION 

Archean Schists 

Lomagundi Group 

Chinamora batholith, Rhodesia. 

indicate the granites to be uniformly rich in potas
sium, from 4,33 per cent to 5,93 per cent, and 
amongst the richest to have been reported from 
Rhodesia (Viewing, 1969) . 

In addition to the features of geological interest, 
the Chinamora rocks are relatively well exposed as 
compared with other batholiths which form the 
margins of the Archaean schist belts. T he schist belts 
which surround this area are servea by excellent 
motor roads and the batholith itself, except in the 
most rugged areas, is traversed by a network of all
weather unmetalled roads and tracks. 

Some 300 samples of granitic rocks were collected 
at random from 275 sites on a network of road 
traverses, a sample density of 1 per 5,45 sq km. or 
2,01 sq miles. The samples were classified accordmg 
to grain size, foliation and whether they were porphy
roblastic, or potassic, or sodic. 

II. PREVIOUS WORK 
There is no previous separate and coherent geo

logical study of the Chinamora batholith, but ~here 
are several short accounts of portions of its fnnge, 
particularly in the south, southwest and weste~n 
quadrants. These accounts form parts of ~ertaJd 
bulletins of the Geological Survey of RhodesJagG~) 
are supplemented by a report by Robertson ( 1 
(Figure 3) . d 

The southern flank of the batholith was map~~ 
in conjunction with the major portion of the Sa J: 
bury gold belt by H. B. Maufe (1920). He w 
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Figure 3. Previous work. 

com·inced that the g ranite is intruSi\'e into the base
ment schists of the gold belt and took as evidence 
the degree of contact metamorphism, the incorpora
tion of lumps and slivers of the recrystallised green
stone, and the lit par lit penetra tion of the greenstone 
by stringers and knots of granite a few yards from the 
contact. T hese observations relate to the granite on 
t~e southern side of the Salisbury gold belt, some 
d1stance from the Chinamora outcrops, bu t ?vfaufc 
~elieved that all the granites in this area were intru
SIV~ and that the Chinamora is a separate batholith 
wh1ch coalesces with the Mrewa batholith to the 
east. 

Maufe's mapping along the flank of the China
rnora batholith was extended to the west by R . 
Tyndale-Biscoe ( 1932) who recognised three differ
ent types of granite. T he most extensive of these is 
a c?arse-grained, massi,·e, sodic granite whose texture 
van es to gneissic, and in the eastern portion of the 
area mapped has a marginal phase of gneissic and 
hor~blendic, potassic granite. T h is is in truded by a 
rnedJum and fine-grained massi,·e granite which is 
youn~er, and which separ::ates the coarse-grained 
rnass1\·e granite from the schists in the western part 
of the area mapped. 

!Yn~ale-Biscoe supported tv!aufe's view that the 
gran1te JS intrusive and took as e\'idence its cross-

cutting relationship with the strike of the schists, and 
the abundant inclusions of g reenstone, greywacke and 
conglomerate in the granite. I n addition he described 
the occurrence of gold in five groups of claims, in 
which the mineralization occurs in vein quartz in 
granite or associated with inclusions of schistose rocks 
in the granite. 

The western portion of the Chinamora batho
lith was described by Ferguson and Wilson ( 1937) . 
Their map is in part contiguous with T yndale
Riscoe's and it is possible to distinguish the granites 
which they described. T he main g ranite of both 
areas is the coarse-grained, grey, massive, biotite 
granite, but in Ferguson and Wilson's area the 
marginal phase is a coarse-grained, microcline-rich, 
biotite granite, with pink and granular varie ties. 

The gneissic and hornblendic granite, which 
forms a marginal phase to the main granite in 
Tyndale-Biscoe's area, occurs to the north of the 
microcline granite. I t is greyish coloured, gramdar 
and characterised by a green amphibole and a little 
biotite. Ferguson and Wilson reported a granitic 
breccia in which the main granite contains inclu
sions of a "granite" which is particularly rich in 
amphiboles. They noted that inclusions of quartz 
and micaceous schist are common along the con tact 
\\·itl1 the Chinamora batholith. 

I' 
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A portion of the area mapped by T yndale- the southwest and he favoured a source in the Elpidha 
Biscoe was reinvestigated by I. D. M. Robertson granite. 
( 1964) . He named the main granite described by The age of most of the pegmatites is inferred 
Tyndale-Biscoe as "The Gneissic Granite" and re- from a determination on monazite from the Jack tin 
ported it to vary from fine- to coarse-grained, and in claims in the western part of the batholith. An age of 
texture from even-grained to porphyritic. Character- 2 650± 10 million years was accepted by H olmes 
istically this rock is rich in magnetite, has a gneissic ( 1954) , and its validity was accepted in subsequent 
texture, and the plagioclase is crushed and partly studies by Ahrens ( 1955) and by Vail ( 1968) . 
replaced by microcline. The marginal phase of the Other work in the Chinamora area was done by 
main granite he described as homblendic gneiss and Cherry (1951 ), in which most of the northern 
the co1:1tact bet\~e~n it ~nd. the main granite appears margin of the granite was mapped, but not described, 
gradat10nal. I t 1s mtrus1ve mto the rocks of the schist and by Debnam and Webb ( 1960) . This later wo;k 
belt, and consists mainly of plagioclase, quartz, biotite was concerned in part with the geochemical dis-
and hornblende, with minor amounts of microcline persion of beryllium from the Mistress Mine. I? 
epidote and sphe~e. It co.ntai.ns. numerous pegma~ addi tion there are reports by the staff of the Geologl-
tJtes, some of wh1ch contam hth1um tantalum tin cal Survey who have visited the mines in the area 
and beryllium. Robertson described 'both the ~ain from time to time, and reports by members of the 
granite and its marginal, gneissic phase as syntec- United Kingdom Atomic Energy Board on the beryl-
tonic and distinguished between thes~ and the lium potential of the pegmatite deposi ts. 
"Elpi~ha granite" ~hich. he classified as post-tectonic. 
Tim 1s a quartz-m1crochne-plagioclase adamellite of III. RESULTS OF THE RECONNAISSANCE. 
medium grain size, and from these fea tures and ft~om The fieldwork was restricted to sampling on~ 
its intrusiv.e nature it is assumed to be the medium- and no systematic record was kept ?f structu; h 
and fine-grained massive granite described by T yn- features or descriptions of hand spec1mens w~Jedc 
dale-Biscoe. would be considered necessary in a more detal 

. Robertson mapped sorne fifty pegmatites which investigation. ch 
stnke west-northwest to east-southeast, parallel to the A feature of the Chinamora granites is that .ea 
t_re~d of the cleavage throughout the area. The hand specimen appears in some respects to be ~ff~fl-
l!thzum content of the pegmatites increases towards ent from each other. This characteristic is a slgnl l• 
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Figure 5. Foliated and megacrystic rocks. 

cant problem in sorting some 300 samples into signifi
cant groups. Accordingly, the specimens were sorted 
into groups on a simple system of classification, mainly 
in order to avoid the selection of potentially insignifi
carit groups. The classification which was used dis
tinguished between : 

( 1) coarse and medium or fine-grained rocks, 
(2 ) foliated and massive texture, 
(3) porphyritic or porphyroblastic (megacrystic) and 

even-grained rocks, 
( 4) potassium-rich and sodium-rich rocks. 

A. Physical Features of the Rock Samples 

M~dium- and fine-grained granites are wide
spread in the northeastern and southwestern quad
rants of the Chinamora batholith but, in general, the 
central area is coarse-grained. This phase extends to 
the central parts of the northern boundary, and to 
the eastern and western boundaries also (Figure 4). 
The .boundary between the medium- and fine-grained 
gramte? and the coar,e-grained granite is best ex
posed 111 the southern portion of the batholith. I n 
one traverse of samples the boundary is grada tional 
over a relatively short distance of 0,3 km. 

The fo liated granites are distributed mainlv 
a_round the periphery of the batholith and are par~ 
t •cubrly pro_IT)in~nt in the northeastern and south-

western quadrants. T he central part of the batholith 
contains a tongue of foliated granite which almost 
links the northern margin with the southwestern 
margin. In general, the remainder of the batholith 
is massive in texture although containing several rela
tively small a reas of foliated grani te. Massive granite 
forms the margin of the batholith in the eastern and 
western extremities (Figure 5) . 

The distribution of the megacrystic rocks con
forms to a loose pattern in which they are not charac
teristically associated with either foliated or massive 
rocks; however, there are associations on a regional 
scale. For example, the foliated granite of the north
eastern boundary is characteristically non-megacrystic, 
whereas the belt of foliated granites which extends 
from the northern boundary, through the centre of 
the batholi th to the southwestern boundary, is almost 
characterised by the presence of megacrysts (Figure 
5) . 

The distribution of the potash-rich feldspars, as 
compared with the soda-rich feldspars, was deter
mined by the visual estimation of polished and 
stained chips. The chips were about 30 mm square, 
polished, etched and stained according to the method 
recommended by Van Der Plas ( 1966). By this 
method the potash-rich feldspars a re stained bright 
yellow, whereas the soda-rich varieties, quartz, biotite 
and hornblende a re unaffected. The stained chips 
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Figure 6. Potassium-rich grani te. 

were then separated into two groups, potash-rich and 
soda-rich. 

T he pattern of distribution of the potash-rich 
rocks is remarkably coherent. They occupy the cen
tral portion of the Chinamora bavholith and extend 
to the margin in the east and southwest, and as 
isola ted samples to the west. Two narrow groups of 
potash-poor samples extend as an almost continuous 
zone from west to east through the southern portion 
of the batholith (Figure 6) . 

n. Summary of Granitic TyJleS 
It is clear that there is wide vanat10n in the 

degree of resolution of the distribution patterns which 
a re presented, and it follows that those patterns with 
poor resolution may be insignificant. However, within 
the possible inconsistencies of the distribution patterns 
there are six which appear to be significant - four 
of these are pronounced and appear to have coherent 
distribu tions whereas two ar-e relatively unpro
nounced. For ease of reference these p atterns a re 
given type munbers. 

Granite of type 1 is situated in the northeastern 
por tion of the batholith. Characteristically it is 
foli a ted, medium- to fine-grained, lacking in mega
crysts and contains a relatively small proportion of 
potash feldspars, although some of the samples a re 
rich in potash. 

Granite of type 2 occurs in the western corner 
of the batholith. It is mainly massive, coarse-grained 
and generally Jacking in megacrysts. It contains a 
relatively small proportion of potash feldspars, 
although some samples are rich in potash. 

Granite of type 3 is in the north-central portion 
of the batholith. I t is mainly massive but includes 
foliated granites; it is coarse-grained, partly mega
crystic, but is characterised by abundant potash-rich 
feldspars. 

Granite types 4 and 5 are marginal phases to 
type 3. Granite of type 6 was not recognised from. t~e 
distribution patterns, but from its · charactenstlc 
appearance as a relatively dark, foliated and coarse
grained rock, with a very small proportion of potas~ 
feldspars. This granite is not megacrystic and JS 
somewhat similar to granite of type 2. 

IV. CHARACTERISTICS OF .THE 
DISTRIBUTION PATTERNS . 

The descriptions of several features of the granitiC 
rocks of the Chinamora batholith indicate that there 
are significant Yaria tions in the compositions of these 
rocks, which from the patterns of distribution appear 
to be coherent on a regional scale. . b 

The ,·al idi ty of these patterns was cstabhshed Y . . rocks 
the chemical analysis of 46 samples of granJtJC d Li 
for the elements Na, K, Ca, Rb, Pb, Cu, Ni an · 
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TABLE I 
SUMMARY OF ANALYTICAL RESULTS 

K,O Na,O K,O 
--cao R b Pb Li Sr Cu Ni Number of 

% % Na,o % ppm ppm ppm ppm ppm ppm Samples 
Standard 

deviation 
0,11 0, 11 0,11 6 12 3,5 3 1,3 2,5 

Type I high 3,3 4,0 1,06 1,0 96 60 55 85 2 17 
low 3,0 3,1 0,75 0,7 88 37 36 50 ND II 3 
mean 3,1 3,68 0,86 0,87 91 48 44 65 I 13 

Type 2 high 4,0 4,3 1, 14 1,8 120 74 35 135 12 25 
low 2,8 3,5 0,92 0,4 54 37 3 5 3 12 7 
mean 3,66 4,0 0,65 0,95 95 51 18 70 7 16 

Type 3 high 6,1 3,8 1,61 0,8 21 2 90 39 70 2 15 
low 4,9 3,2 1,36 0,6 154 57 23 25 ND 10 8 
mean 5,30 3,50 1,51 0,70 190 66 25 55 I 12 

Type 6 high 3,1 5,9 0,52 3,2 172 67 92 3BO> SO 100 
low 0,24 3,2 0,08 1, 1 
mean 2,07 4,27 0,48 2,17 

Of these samples, 36 were taken from the granitic 
rocks types 1 to 6, and the remainder were from 
traverses across boundaries between these granitic 
types. Thin sections from each were examined and 
finally, the relative ages of 3 samples of the granitic 
rocks were determined by the K-Ar method of 
analysis. 
A. Geochemistry 

Twenty-seven samples were analysed to establish 
whether there are significant differences in the chemis
try of the four main phases of granite rocks and to 
discover whether the boundaries between them are 
gradational or distinct. 

T he analytical results are summarised in Table I 
and in Figure 7, according to Harpum's (1963) 
classification. The data indicate that granites of 

7 ·0 

GRANITE 

1·5 

74 20 6 45 2 21 9 
74 42 27 196 19 54 

types 1 and 2 are remarkably similar in composition 
and it appeal'S that texture is their only distinguishing 
feature. Gra ni te of type 3 is distinctly different in 
composition and is characterised by a significant in
crease in the content of K, Rb and Pb, and a decrease 
in the content of Ca, Cu and Ni. 

Granite of type 6 has a wide range of composi
tion but characteristically is rich in Na, Ca and Cu, 
and is poor in K. 

Other granites, for example types 4 and 5, are 
marginal phases. Type 4, the analysis of which is 
not given, was found to be similar to type 3, but 
conta ins significantly less Rb. Type 5 is a marginal 
phase between types 1 and 3 and the results confirm 
the gradual reduction in the content of K and Rb 
across this zone (Table II). 

1·0 

ADAMELLITE 

6·0 

5·0 

4·0 

3·0 

2 ·0 

1 ·0 

1·0 2 ·0 3 ·0 

• 
• I 

I 
&o • 

0 

4 ·0 

Na 20% 

GRANODIOR ITE 

TONALITE 

5·0 6·0 7·0 

Figure 7. Grani tic rocks from the Chinamora batholith. 
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TABLE Jl 
TRAVERSE FROM GRANITE OF TYPE 3 TO GRANITE OF TYPE I; NORTHEAST 

SECTOR, FROM SOUTHWEST TO NORTHEAST; DISI'ANCE 11 KM. 

K,O Na,o 
% % 

Standard deviation 0, 11 0,11 
Sample No. 

182 5,5 3,6 
181 3,8 3,0 
195 3,6 3,4 
267 3,0 4,0 
203 3,3 3,1 
201 3,0 3,9 

Chemical analyses of a series of five samples from 
the southern boundary of the Chinamora batholith 
ncar Domboshawa, indicate a gradational boundary 
from granite of type 3 to granite type 1 and to granite 
type 6. 

K,O 
CaO Rb Pb 

Na,O % ppm ppm 

0, 11 6 12 

1,53 0,6 212 70 
1,27 0,7 104 50 
1,06 1,1 100 56 
0,75 1,4 90 60 
1,06 1,0 96 49 
0,77 1,3 88 37 

plagioclase in the microcline indicate the relative!) 
late development of the potash feldspar - a coarse· 
grained adamellite. 

Certain of the granites from the fringe of the 
batholith and from xenolithic remnants in the central 
portion have broad similarities, and these are typified 

U. Pclrology by the gneiss a t the Mistress Mine, called type 6. 
Thin sections of several samples from each of the Granite type 6 consists of large, oriented, strongly 

granites were examined under the polarising micro- sericitised plagioclase set in a matrix of a fi ne-grained 
scope. mosaic of quartz. There are scattered flakes of biotite 

Granite type 1 is characteristically medium- and granular epidote aggregates, and crystals of green 
grained and equigranular. It consists of fairly coarse- hornblende are scattered through the slide. Mic rocline 
grai ned quartz, clear or slightly sericitised plagioclase, is rare and is confined to the groundmass- a 
and fresh microcline with small amounts of biotite. gneissic hornblende biotite tonalite. 
The microcline is mainly interstitial but there are a C. Geochronology 
few large megacrysts. The m icrocline is the youngest 
o{ the feldspars and the quartz is gently strained . Three samples of g ranitic rocks were analysed 
Characteristically the plagioclase is fresh and unseri- by Drs. Miller and Fitch of the University of Cam-
citised, and this feature is taken to indicate that the bridge, using the K-Al· method. The samples were 
rock is recrystallised _a medit,m-grained grano- taken from the geographical centre of the batholith, 
d. · and from points approximately equidistant from the 

wnie. d th h b d d f I Granite type 2 is coarse-grained and its plagio- centre an e nort oun ary, an rom t 1e centre 
clase, which is strongly sericitised, varies from euhedral and the south boundary, respectively. The samples 
to anhedral in texture. The plagioclase also contains analysed were relatively fresh as compared with the 
discrete muscovite and some epidote. The quartz is rocks at other sample sites in the vicinity. 
coarse-gra ined. Biotite forms characteristic aggregates The results of the analyses a re 874± 35 m .y., 
of small flakes, a feature which is also exhibited by 1 376±·H m.y., and 1 429±42 m.y. respectively. 
ep idote and some of the chlorite. Microcline forms These ages are substantially younger than the date of 
large ragged crystals with strained twinning, and 2 650±10 m.y. reported by H olmes (1954·) from a 
these contain inclusions of plagioclase, quartz and pegmatite within the Chinamora granite (Table III) . 
biotite - a coarse-grained granodiorite. V. PHOTOGEOLOGICAL OBSERVATIONS 

Granite type 3 con tains large microcline crystals The photogeological interpretation was made 
with numerous inclusions. The plagioclase grains are following t.he reconnaissance sampling and the inter-
irregular and sericitised. The quar tz forms a coarse- pretation of that data. The reason for this unusual 
grained and sutured mosaic which is both cracked approach was to ensure that the rock sampling pro-
and strained. Biotite occurs as discrete flakes. T he gramme was random and not influenced by observa-
texturc is interlocking but the inclusions of sericitised tions and interpretations which could provide a bias. 

Reference 

10946 

10944 

10945 

TABLE III 
RESULTS OF CONVENTIONAL K-Ar DETERMINATIONS FROM THREE GRANITIC 
ROCKS IN THE CHINAMORA BATHOLITH, RHODESIA (MILLER & FITCH, 1971) 

Rock Method K -Ar K,O% 
Atmospheric 

contamination v/m 
Apparent 

age & error 
·in m.y. 

I ntcrpretation 

I.M.R.9/ 241 chloritised 4,1 4,85 1 4 1x10·2 828±34 Minimum age for crystalliza-
biotite 4,1 4,98 1',57xl0·2 902±36 tion and close maximum age .for 
50/100 4, 1 4 ,97 1,55x l0·2 893 ± 36 subsequent stress/metasomab~m 

av'874± 35 (completely chloritised " bao· 
tite"). 

I.M.R.9/97 biotite 5,05 4,02 3,39x l0-l 1377±41 · · and Minimum age for mtrusaon 
50/ 100 5,05 4,40 3,40xl 0·1 I 377±41 a maximum age for subsequenJ 

5,05 3,58 3,38x l0·1 I 375 ± 4 1 alteration (partly altered an 
av 1 376± 4 1 strained biotite) . 

I.M.R.9/ 217 biotite 6,85 4,58 4 75x1 0-l I 469 ± 42 Minimum age for crystallization 
50/100 6,85 3,40 4' 75xl0·1 1 409 ± 4 2 and maximum age for str~ 

6,85 3,52 < 75x l0·1 I 409 ± 42 and alteration (partially altere 
biotite). 

* v/m=volume of radiogenic argon·40 (mm) 3 N.T.P. per weight of sample (g). 
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. T he photogt·aphs used were black and white 
pnn ts scale 1:80 000 ( 1965). 

T~e 1~1ost significan t feature of the photo
geological Interpretation of the Chinan10ra area is 
the simple, roughly circular, form of the con tact 
between the granite and the sch istose rocks. This 
apparently simple form includes a group of linear 
features whicl.1 are superimposed upon a complex 
system of basm or dome and syncline or an ticline 
st.ru.ctur~s. Variations in the tone of the photographs 
d1stmgwsh ~reas of granitic rocks, and soils where no 
outcrops ex1st, from areas of doleri te. These are 
situated mainly in the western and north-central 
portions of the. batholith . In addition certain \·aria
tions of tone amongst the gran ites emphasize two 
belts of m.tensely con torted granites, one on the 
northern frmge of the bathol ith, and the o ther ex
tending from the cen tral portion to the east and south. 

In general, the strike of the schistose rocks is 
parallel to the margin of the Chinamora batholith 
and there is little evidence of the nature of the contact 
bet\~'een these rocks. I t is only in relatively short 
sectiOns of the contact that the strike of the sch ists is 
truncated by the granite, and these are close to Salis
bury in the sou th, near the Iron Duke Mine in the 
northwest, and near the Lion's Head mountain in the 
east. 

T he boundary between the schists and the 
Ch.inamora gran ite is d isp laced nnd infiuenced by a 
senes of faul ts which strike north-northeast to south
sot~ thwest parallel to the Great Dyke of Rhodesia 
(F1gure 1). T he faults a re transverse and the most 
prominent of these has a dextral throw of abou t 1 k1;1, 
I n th~ central P.art of the batholi th a dolerite dyke 
occup1es the mam fau lt fissure at a sli<Tht chanrre of 

'k 0 b stn e .towards the north, and also occupies a short 
extenSIOn of the main fracture. 

. Two ,other p rominent groups of lineations occur 
" ·Juch stn ke at 90° west-northwest a nd 45° north
n -:-thwcst to the direc tion of the traHs\·erse faults . 
T hese lineations are believed to be second order 
features related to the development of the transverse 
fa ults. T he west-northwest lineations are p rominen t 
ne;~r the ;\.fazoe Dam in the western part of the 
Chmamora region, whereas the north-northwest 
d iagonal linea tions a re prominen t in the central par; 
of the batholith. 

Other linears indicate the distribution of a 
CO!Hplex series of fold structures which consist of 
basins or domes, some of which extend into closed 
synclines. The axes of these structures lie on a grid
Ilk<:, pattern whose intercepts are spaced at in tervals 
of :>7 km apart. The fold patterns are repeti tive, but 
the1r axes are oriented in different di rections. For 
example, the strikes of the most common fold axes a re 
north-no1·theast and west-northwest, both parallel and 
normal to the d irection of the transverse faults; 
whereas the strikes of the less common axes a re north
north\~·est and east-northeast, parallel and normal to 
the d1agonal fractures which are related to the 
devel?pment of the trans\·ersc fa ults. The pattern is 
not Slrnple, howe,·er, for the syncl ine or anticline in 
the. south.ern part of th~ batl.;oli th has a long ax is 
wh1ch stnkes east-northeast, whereas the syncline in 
the central portion has a long axis which strikes north
northwest. 

In each case the o utl ines of the differen t folci 
structures a ppear to merge, and in the southern 
P0 rtJOn of the bathol ith a basin or domr extends into 
two synclinl'!s or anticlines whose long axes strike 
no1 th-northwest and east-Jlortheast respectively. 

A. Interpretation 

From the descrip tions of the shear and fold 
pa tterns it is evident that these struc tures result from 
reciprocal p ressures which \,·ere directed from the 
north-northeast, east-northeast. east-southeast and 
south-sou thwest respectively. ' The m ultiple fold 
structures are so . complex that they are likely to 
ha\·e formed dunng the cooling and crystallization 
phase in the developmen t of the Chinamora batholith_ 
The structures related to the rectangular grid are the 
most commonly de\·eloped, whereas those related to 
~he diag?nals are less common, and from this pattern 
1t IS believed that the dominan t p ressure directions 
we~e north-northeast and east-southeast, and their 
reCiprocals. These pressure directions could account 
for the m~jor structure of the batholi th and its present 
rough ly Circular boundary with the schistose rocks of 
the surrounding gold belts. 

The d iagonal ' direction accounts for folded 
struc tures which are relatively less persistent, and it is 
assu med that the pressures responsible were of lesser 
signil1rance. 

T he dominan t pattern of lineaments lies on the 
S:l ll iC rectangular grid as the fold structures, north
northeast and east-southeast and their reciprocals. I n 
addi tion, the d iagonal lineaments fo llow the d irections 
of one of the less frequen t fold axes, the south-south
east di rection and its reciprocal. It is clear that two of 
the north-northeast lineaments ind icate the trace of 
faults, both of which have a dextral throw of 1 km. 
These fau lts are 30 krn apart, and between them 
there are other lineaments which a ppear to lie on a 
grid whose intercepts are about 5 km apart, and in 
p laces 2,:) km apart. T h is grid has a remarkably 
similar distribu tion to the grid pattern of the 
dominant fold structures and it is conceivable that 
her~ the linears indicate the trace of the ax ial 
dem·ages which may be expected . 

However. the north-northwest lineations ind icate 
dextral trans\·~rse faults; and the linea tions d irected at 
right angles east-sou theast, and diagonally, south
southeast, are likely to result from the same stress 
field. · 

T he some\Yhat similar d istribution pattern of 
these two groups of lineaments, related to folding and 
to faulting respectively, cannot be separated, and it is 
unlikely that their coincidence is fo rtuitous. I t is 
reasonable to assume, however, that certain of the 
more prominent of the lineations indicate planes of 
weakness in the granite in which join ts related to the 
transverse fau lting are superimposed on cleavage 
directions. 

It is assumed that the transverse faul ts and the 
join t patterns, east-sou theast and south-southeast 
\\·hich .are related to them, developed at a late stage 
as compared with the fold structures, and the grani te 
is assumed to lHJ\'e been massive and crystalline. 

T he development of the structural patterns 
wh ich ha\·e been described and discussed is believed 
to be the ruult of a gradual rotatJon ot pressure 
\\'hich was directed first from the north-northeast 
(PI ), and rota ted clockwise through east-northeast 
(P2), east-sou theast (P3), south-southeast (P4), to 
its reciprocal , south-sou thwest (P5) . Renevved 
activi ty from the south-southwest (P5) at a relatively 
la te stage resul ted in transverse fau lts and the joint 
patterns rela ted to them (Figure 8). 

T t is assumed that the clockwise rotation of the 
direction of pressu re is related to a stable block of 
the cra ton \\ CSt of the Chinan10ra batholith, con-
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Figure 8. Photogcological interpretation of the str ucture of the Chinamora batholith. 

ceivably the m ass of the Biri batholith. The source eastern quadrant of the batholith but also form rela-
of the pressure is taken to be the Madziwa batholith, tively small masses on the southwestern and north-
thence the Mrewa batholith, and finally the Salis- western margins. T he coarse-grained granodiorite 
bury granite. occupies most of the western portion of the batholith 

T he direction of the boundary of the Chinamora and extends as a belt about 5 km wide along the 
gr:1nite indicates that in some places at least, the north~rn margin, un til it merges with the medium-
granite is intrusive in to the rocks of the gold belt. and fine-grained foliated granod iorite which forJ!IS 
Its dome-like form and roughly circular outline may most of the northeastern quadrant. Both the tonahte 
be re lated to an intrusi,·e phase of development, but and the coarse-grained granodiorite occur i~ t?e 
could equally result from the principal directions of central portion of the batholith, the granodwnte 
folding north-northeast (PI ) and east-southeast (P3) forming elongated masses which strike from west .to 
respecti\'ely. east in the central and southern portions. The ton~hte 

~11asses occur in the central portion and are relattvely VI. DISCUSSION 
The resu lts of the chemical analyses and the 

examination of the thin sections of the granitic types 
ha\'e established that a variety of different rocks occur 
within the margin of the batholith and that these 
rocks have a coherent pattern of distribution on a 
regional scale. 

On both petrological and petrochemical classi
fications these rocks range in composition from tona
lite to granite, and these terms a re used in the 
geological interpretation of the batholith (Figure 9). 
The marginal phases of the batholith consist of 
gneissic mesocratic hornblende tonalite or gneissic 
biotite tonalite, and coarse- and medium-grained 
granodiorite. The tonalites occur mainly in the south-

small in size. . 
T he central portion of the batholith cons1~ts 

mainly of coarse-grained granite and adamelhte 
which in some areas are characterised by rncgacrys~s 
and are foliated. These rocks are believed to ~esu ~ 
from the alteration of granodiorite on a reg1?na 
scale, due to the effects of potassium metasomatism. 
I n the northeastern quadrant of the batholith . the 
boundary· of the granite-adamellite is gradational mto 
foliated and med ium-grained granodiorite ove~ ~ 
distance of about 11 km (Table II ) . T he chenuca 
analyses of six sa111ples over this distance indicate ~ 
g radual increase in the contents of K, Rb and 6 
towa rds the centre and, CO!Wersely, an increase of a 
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towards the periphery. T his is taken as clear evidence cratic tonalites, the compos1t10n of which may well 
of a transformation of the chemical composition of the be influenced by the assimilation of ancient sediments 
granodiorite to become adamell ite and granite. It is from different origins. There is no evidence that the 
significant a lso that the medium-grained fol iated composition of the tonalites was altered by -the addi-
granodiorite is characterised by fresh plagioclase tion of potassium to form granodiorite, but from 
which is believed to have been recrystallised. their distribution patterns it appears unlikely that 

The contact between the granitic rocks and the the granodiorites were intrusive. However, there is 
rocks of the schist belt is not exposed and its nature evidence that the composition of the granodiorite has 
is unknown, except where it can be inferred from altered to that of adamellite and granite by meta-
field relationships on a major scale. For example, the somatism. I t is possible therefore that metasomatism 
granite and adamellite in one section of the southern mainly by potassium may have gradually modified 
fringe of the ba tholith have a distinctly cross-cutting the original composition of the batholith to its present 
relationship with the rocks of the schist belt, and the character, except where granite rich in potash has 
granite in this a rea is probably intrusive. A simila r intruded and cuts across the strike of the rocks of the 
situation occurs at the extremity of the Shamva schist schist belt. 
belt in the eastern portion of the batholith. Elsewhere, The geochronology of the Chinamora granite 
howe,·e'.', the strike of the contact is regular and ron- offers support for this concept. The oldest date of 
forms to a deformed dome, elongated in the east to 2 650± 10 m.y. was obtained from a crystal of 
west direction. This dome appears to result from a monazite from the Jack tin claims situated in the 
cross fold structure on a regional scale which involves southwestern part of the batholith. T he pegmatites 
the rocks 0f the schist belt and the primitive crust a re characterised by lithium minerals, are intrusive 
upon wh ich these were deposited. The general form · d d. · d r d 
and field relations of the Chinamora batholith corres- into coarse-gra me grano IOnte an tona Jte, an arc 
pond therefore to those of ·a mantled gneiss dome as obviously younger than both of these rocks. Three 
accepted for the Archaean in Rhodesia by M acgregor other dates were obtained from K -Ar analyses on 
(1951 ), and as discussed by Watson (1967) . biotite. These indicate a range in age from 874± 35 

In the Chinamora region the primitive crust m.y. to I 376+ 41 m.y. to 1 429± 42 m.y., and in each 
could be represented by the leucocratic and meso- case these indicate a minim1.1m age for crystallization 
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and the,. maximum age for the last effects of this and 
metasomatism. 

Two of these ages, 1 376+41 rn.y. and 1 429± 
-1-2 rn.y., were obtained from rocks rich in potassium, 
and these are taken to represent the completion of the 
potassium metasomatism in their respecti,·e areas. T he 
third age determination of 874 : 35 m.y. was obtained 
from a rock which is relati,·ely poor in potassium. 
This rock was taken from a leucocratic xenolithic 
remnant in the geographical centre of the batholith, 
where it is surrounded by granite and adamellite. 
Although relatively poor in potassium, the biotite is 
al111ost comple tely altered to chlorite, and it is believed 
that the age of 874+35 m.y. relates to the completion 
of th is alteration and to the completion of the 
potassium me tasomatism which a ltered the composi
tion of the surrounding rocks to granite and adam
ell ite. 

This range of dates, from pre-2 650± 10 m.y. to 
874± 35 m.y. within one batholith, covers a relatively 
wide range as compared with other ages which have 
been reported from granites elsewhere in the Rho
desian craton and those in the Barberton region of 
S"·nziland, as summarised by Bliss and Stidolph 
(1969), Vail and Dodson (1969) and by Viljoen and 
Viljoen ( 1969}. T he youngest granites to be recorded 
previously from the Rhodesian craton are of about 
I 800 m.y., whereas the younger plutons of the Swazi
land Archaean range from 2 500 to 2 650 m.y .. 

The ages of the younger granites appear to be in 
the same range as those dates which are reported from 
the Limpopo Mobile Belt which borders the southern 
margin of the Rhodesian craton. T he data from the 
C hinnlllora area indicate that the granitic rocks in 
this batholith were undergoing metasomatism during 
and long after the period of geological activity in the 
Limpopo Belt. I t is unlikely that the granite and 
adamell ite of the Chinamora region a re unique in 
this respect ilnd it is probable that other batholiths 
and granitic a reas of the Rhodesian craton will be 
found to be characterised by potassium metasomatism 
which persisted un til the late Precambrian. 

The minor structures within the batholith which 
are revealed by study of the aerial photographs pro
vide a complex pattern of folds and fractures. T he 
fold patterns reflect, presumably, the contortion of 
granitic and schistose rocks which formed the roof of 
the batholith. Further, the mesocratic tonalitic xeno
liths in the cen tral portion of the batholith may be 
taken as remnants of the ancient roof of the batho
lith. 

A comparison of the distribution of the fold 
structures (Figure 8 ) with the distribution of the 
coarse-grained granodiorite in the central portion of 
the batholith (Figure 9) indicates a correlation 
between the most prominent of the fold structures 
and these rocks. T he fold structures are less pro
n•inent in the north central area of the batholith 
which is characterised by the megacrystic granite and 
adamellite and where, presumably, the effects of 
potassium metasomatism were particularly strong. I t 
is clear therefore, that the effects of the metasomatism 
are younger than the period of stress which resulted 
in the fo lded patterns of lineations. 

VII. CONCLUSIONS 
I. The Chinamora batholith represents a mantled 
gneiss dome \\1hich has a complex composition and 
geochronology. It is characterised mainly by the 
efTects of potassium metasomatism and a lso by a 
rclati,·clr young intrusi,·e phase of granite-adamellite. 

The metasomatism o,·errides and partly obscures the 
foliated structure of the batholith which is evident 
from the aerial photographs. 
2. It is probable that the granite rocks of the China
mora batholi th de,·eloped almost progressi,·ely from 
the Archaean to the late Precambrian, when acti,·ity 
ceased. The e\·idence indicates the existence of ther
•nal acti\'i ty long a fter the craton became stable, 
throughout the period of de,·elopment and stabiliza
tion of the Limpopo Mobile Belt, and extending 
a lmost to the period of the metamorphism which 
afTects the Zambezi Belt. I t is unlikely that the 
Chin::uuora batholith is unique in this respect, and 
o ther areas of granitic rocks fi rst developed during 
the Archaean may be similarly afl'ected. 
3. The results of the chemical analyses of 15 per 
cent of the granitic snmples are not adequa te to 
de termine whether a genetic relationship exists be
tween any phases of the batholith and the distribu
tion of the mineral deposi ts which occur w ithin the 
granitic rocks and in the Archaean schists which 
surround them. 
4. In conclusion it is believed that the recon
naissance technique which was devised for this study 
was successful, for results of geological significance 
were obtained and important problems were identi
fied which justify further research. 

VIII. RECOMMENDATIONS FOR FURT HER 
RESEARCH 

T here is dear e\·idence of the effects of potassium 
metaso111atism in the Chinamora granite but the 
source of this is unknown. lt is possible, but believed 
to be unlikely, th a t this phase of activity is of the same 
age as the intrusive grani te-adamellite which transects 
the strike of the Archaean schists near Domboshawa 
on the southern margin of the batholith . The geo
chronology and geochemistry of this association re
qu ire cla rification . Similarly, it is possible that the 
granodiorites result from potassium metasomatism 
of mesocratic and leucocratic tonalites and are the 
result of a separate intrusive phase. 

The aerial photography indicates that the 
g rani tic rocks which form the batholith are strongly 
folded according to a complex structural pattern. In 
addition, it appears that the boundaries of the differ
ent granitic rocks often traverse the structural pattern. 
T here is a clea r need to im·estigate the significance 
of the structures in relation to the petrology and 
geochemistry by mapping and sampling a reas of 
critical interest in the field. 

The Chinamora area includes and is surrounded 
by numerous mineral deposits of different types and 
which contain a , ·ariety of valuable metals. Certain 
of these deposi ts, for example those of nickel, copper 
and iron sulphide, are almost certainly unrelated 
genetically to the grani tic rocks, but others, for ex
ample li thium and tin, are probably derived from the 
g ranites. Geochemical mapping on the present 
reconnaissance scale may reflect primary dispersion 
patterns of the rare metals which could be rela ted to 
particular granitic phases and to the d istribu tions ?f 
m ineral deposits. In th is connection the relatioz:tsh ~p 
between the structural patterns of the gold deposits !11 

the schist belts which encircle the ba tholith and those 
which occur within it, are of economic significance 
and, in the Arcturus district, of current importance. 
Conversely certain portions of the schist belts, f~r 
example close to D omboshawa, appear to be de~·old 
of mineral deposits, a feature which could be ascnbed 
to an increase in the temperature and pressure of the 
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and the maximum age for the last effects of this and 
metasomatism. 

T,,·o of these ages, 1 376±41 m.y. and 1 429+ 
-+2 m.y., were obtained from rocks rich in potassium, 
and these are taken to represent the completion of the 
potassium metasomatism in their respecti,·e areas. The 
third age determination of 874±35 m.y. was obtained 
from a rock which is relati,·ely poor in potassium. 
This rock ''as taken from a leucocratic xenolithic 
remnant in the geographical cen tre of the batholith, 
where it is surrounded by granite and adamellite. 
Although relatively poor in potassium, the biotite is 
almost completely altered to chlorite, and it is believed 
that the age of 874± 35 m.y. relates to the completion 
of this alteration and to the completion of the 
potassium metasomatism which altered the composi
tion of the surrounding rocks to granite and adam
ellite. 

This range of dates, from pre-2 650± 10 m .y. to 
874± 35 m.y. within one batholith, covers a relatively 
wide range as compared with other ages which have 
been reported from granites elsewhere in the Rho
desia n r raton and those in the Barberton region of 
Swaziland, as sumrnarised by Bliss and Stidolph 
(1969) , Vail and Dodson (1969) and by Viljoen and 
V iljoen ( 1969). The youngest granites to be recorded 
previously from the Rhodesian craton are of about 
I 800 m.y., whereas the younger plutons of the Swazi
land Archaean range from 2 500 to 2 650 m.y .. 

The ages of the younger granites appear to be in 
the same range as those dates which are reported from 
the Limpopo Mobile Belt which borders the southern 
margin of the R hodesia n craton. The data from the 
Chinamora area indicate that the granitic rocks in 
this batholith were undergoing metasomatism during 
and long after the period of geological activity in the 
Limpopo Belt. It is unlikely that the granite and 
adamellite of the Chinamora region are unique in 
this respect and it is probable that other batholiths 
and g ranitic areas of the Rhodesian craton will be 
found to be characterised by potassium metasomatism 
which persisted until the late Precambrian. 

The minor structures within the batholith which 
are revealed by study of the aerial photographs pro
vide a complex pattern of folds and fractures. The 
fold patterns reflect, presumably, the contortion of 
granitic and schistose rocks which formed the roof of 
the batholith. Further, the mesocratic tomilitic xeno
liths in the central portion of the batholith may be 
taken as remnants of the ancient roof of the batho
lith. 

A comparison of the distribution of the fold 
structures (Figure 8) with the distribution of the 
coarse-grained granodiori te in the cen tral portion of 
the batholith (Figure 9) indicates a correlation 
between the most prominent of the fold structures 
and these rocks. The fold structures are less pro
minent in the north central area of the batholi th 
which is characterised by the megacrystic granite and 
adamellite and where, presumably, the effects of 
potassium metasomatism were particularly strong. It 
is clear therefore, that the effects of the metasomatism 
a re younger than the period of stress which resulted 
in the folded patterns of lineations. 

VII. CONCI.USIONS 
1. The Chinamora batholith represents a mantled 
gneiss dome which has a complex composition and 
geochronolog>'· It is characterised mainly by the 
effects of potassium metasolllatism and a lso by a 
rebtively young intrusin~ phase of granite-adamellite. 

The metasomatism o\·errides and partly obscures tl: 
foliated struc ture of the batholith which is evider 
from the aerial photographs. 
2. It is probable that the g ranite rocks of the China 
mora batholith de,·eloped almost progressively fror 
the Archaean to the late Preca mbrian, when acti\'it 
ceased. The e\·idence indicates the existence of ther 
mal activi ty long after the craton became stable 
throughout the period of development and stabiliza. 
lion of the Limpopo Mobile Belt, a nd extendine 
almost to the period of the metamorphism whicl~ 
affects the Zambezi Belt. It is unlikely that the 
Chinan10ra batholith is unique in this respect, and 
other areas of granitic rocks first developed d uri ng 
the Archaean may be similarly affected. 
3. The results of the. chemical analyses of 15 per 
cent of the granitic samples are not adequate to 
determine whether a genetic relationship exists be
tween any phases of the batholith and the distribu
tion of the mineral deposits which occur within the 
granitic rocks and in the Archaean schists which 
surround them. 
4. In conclusion it is believed that the recon
naissance technique which was devised for this· study 
was successful, for results of geological significance 
were obtained and important problems were identi
fied which justify further research. 

VIII. RECOMMENDATIONS FOR FURTHER 
RESEARCH 

There is clear e,·idence of the effects of potassium 
metasomatism in the Chinamora granite but the 
source of this is unknown. It is possible, but believed 
to be unlikely, that this phase of activity is of the same 
age as the intrusive granite-adamellite which transects 
the strike of the Archaean sch ists near Domboshawa 
on the southern margin of the batholith. The geo
chronology and geochemistry of this association re
qu ire clarification. Similarl y, it is possible that the 
granodiorites result from potassium metasomatiJ;m 
of mesocratic and leucocratic tonalites and are the 
result of a separate intrusive phase. 

T he aerial photography indicates that the 
gran itic rocks which form the batholith are strongly 
folded according to a complex structural pattern. I n 
addition, it appears that the boundaries of the differ
ent granitic rocks often traverse the structural pattern. 
T here is a clear need to investigate the significance 
of the structures in relation to the petrology and 
geochemistry by mapping a nd sampling areas of 
critical interest in the field . 

The Chinamora area includes and is surrounded 
by numerous mineral deposits of different types a~d 
which contain a variety of valuable metals. Certalll 
of these deposits, for example those of nickel, copper 
and iron sulphide, are a lmost cer tainly unrelated 
genetically to the granitic rocks, but others, for ex· 
ample lithium and tin, are probably deri,·ed from the 
granites. Geochemical mapping on the pres~nt 
reconnaissance scale may reflect primary dispersiOn 
patterns of the rare metals which could be rel~ted to 
particular granitic phases and to the distribut.JOnS ?f 
mineral deposits. I n this connection the relatJo~h!P 
between the structural patterns of the gold depos1ts m 
the schist belts which encircle the batholith and those 
which occur within it, are of economic sig nificance 
and, in the Arcturus district, of current importance. 
Conv.ersely certain portions of the schist belts, f~~ 
example close to Domboshawa, appear to be de~01d 
of mineral deposits, a feature which could be aswb~ 
to an increase in the te111pcrature nncl pressure of t e 
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environment during the emplacement of the intrusi,·e 
granite-adamellite phase of the batholith. 

On a regional scale it is important to clarify the 
geological significance of the tonalite a nd its leuco
cratic and mesocratic varieties which occur in the 
Chinamora batholith and which may well also occur 
in the adjacent masses of granitic rocks which form 
the batholiths of Raffingora, Zwimba, Salisbury and 
Mrewa-Mtoko. One a rea of critica l interest is the 
eastern margin of the Chinamora granite, adjacen t to 
the Mtoko-Mrewa batholith, bu t this may p rove to 
be unsuitable due to a Jack of outcrops. 

The petrology and geochemistry of the tonalites 
:mel the granodiori tes in this region should be com
pared with the characteristics of the granitic stocks 
which intrude the axial zones of the schist belts. Are 
these stocks don tical remnant~ of the floors of the 
schist belts or :He they relati,·ely young intrusions 
somewhat similnr to the granite and adamellite of the 
brttholith ? 
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DISCUSSION 
DR. SAGGERSON: I would like to thank Dr. V iewing 

for his interes ting information concerning the geo
c:hemical distribution of Na and K in the Chinamora 
batholith and surrounding greenstone belts. From a 
study of the distribut ion of metamorphic fac ies within 
the greenstone belts of Rhodesia it is clear that the 
distribution of Na corresponds '"ith that of the green
schist faci es and of K with that of the amphibolite 
fac ies. Is it possible, therefore, that the K-rich phase~ 
of the batholith has resulted from the h igher tempera
tures achieved within the rocks of the amphibolite 
facies, permitting mo\·emen t into higher tccto!l~c 
levels where tona li tcs were the more stable gramtrc 
phase in association with the rocks of the greenschist 
facies? 

DR. VIEWING: This m ight be so, but we m:lde no str~dy 
of the metamorphic grades of the rocks surroundmg 
the Chinamora batholith. 

MR. DU NCAN: You made no mention of any possible 
relationship between the chemi~al clements in t_ltis 
batholith ana the mineralization of the wrroundmg 
belts; can you make any? 

DR. VIEWING: Yes. I bel ieve that it is possible but 
unlikely, that base metal minera lizat ions ~n~ genetica!ly 
related to granites although I accept th rs concept lor 
the pegmatite elements. It was for this reason that we 
d etermined copper, nickel and lithium in each of the 
samples that were analysed. These "·ere only about 
50 of the total of 275. We did find in one case, a 
copper content of greater than 50 ppm on the n?rthern 
fringe of the batholith where some of the sclust belt 
rocks are rich in nickel and copper. H owever, we d_o 
not really have enough analytical data fro1~ thrs 
batholith at present to show whether there ts :-r~y 
significant concentration pattern relating to the clts
tribution of the minor elemen ts. We have analyst'd 
chromium and titanium, hoping that with nickel. they 
could be used to discriminate between p or tions of the 
tonalite, or of the granodiorite, which could be 
ascribed to large-scale incorporation of mafic- as di<tinct 
from ultramafic rocks into these rock~. 
1 t is of interest that gold deposits on the sout hern 
margin of the batholith do no t occur in the vicini ty of 
the transgressi,·e potassic phase of the Chinamora, ~)ut 
they do occur in the schists which flank the tonahtcs 
to the east and to the west. Dr. J. Watson mentioned 
a somewhat similar situa tiou in the Canadian Shield 
in which the gold deposits orcur in areas of relatively 
low-grade metamorphism, whereas gold deposits arc 
r are in areas of rela tively high-grade metamorphism. 
We had hoped to d iscover a pattern of concentration 
of lithium in the ,·icinity of the lithium·bearing pcg
rnatites but the few results we have cannot be taken 
to ind ica tc· th is possibi lity. nr. Grubb was speaking 
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of the distribution of the lithium minerals in the 
pegmatite mine which occurs on the southern fringe of 
the Chinamora batholith, and I believe that I men
tioned in my in troduction the regional correlation 
between potassic granites and pegmatites in Rhodesia. 

PR OFESSOR FYFE: Are there any clues at all, derived 
from the contact metamorphic rocks, as to what the 
depth of emplacement may have been? 

DR. VI EWING: T he only metamorphic rock that I have 
seen, on the northern fringe, was a quartz-muscovite
garnet schist. I ha\"e no idea as to the depth of 
emplacement. 

PROFESSOR FYFE: Are there any calcareous rocks? 
DR. VIEWING: There are strongly calcareous tonalites, and 

some of these contain up to 6! per cent lime. H ow
ever, I don't think there are any in the marginal schist 
belts. The northern fr inge is composed characteristi
cally of metasediments and a leucocratic tonalite extends 
to the western fringe. In the southern fringe you find 
the mafic greenstones, and presumably they contain 
about 4 per cent lime. 

MR. SNOWDON: On the northern margin there are some 
contacts with limestones which have been quarried. 

MR. MI!.LMORE: L imestone hils been found in the schi;t 
belt in association with the ironstones there. I t is 
crystallised limestone and has been almost mined out. 

i.\fR. WOLSTEN-CROFT: Nothing has been said about the 
str uctural relationships or about the enclosing rocks. 
It seems to me on the northern margins, in at least the 
northern and western arcs, that the rocks are tightly 
folded and overturned and dip about 70 ° outwards 
from the batholith. This seems to indicate a forcefu l 
sort of emplacement. 

DR. VIEWING: I would like to follow that up by referring 
to the paper by Messrs. Gewald and Pirajno which was 
presented recently. This concerns the or ientation of 
cer tain fracture patterns in the Madziwa batholith 
which were orientated on a northwest and northeast 
grid. The Chinamora batholith lies to the south of the 
Madziwa batholith and if you extend this frac ture 
pattern, I think it will continue to the Chinamora 
pattern which has a north and east direction. The 
northerly direction is parallel to the transverse fault 
system, and to the west one of these includes a dolerite 
dyke in th_e mi_ddle of the fault zone. This is exactly 
the same s1tuat1on Dr. A. R oberts was discussing for us 
from the lnyati mine. 


