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ABSTRACT

The geology of the Shamrocke area is described relative to its regional
setting and position within the stratigraphic succession of the Lomagundi System.
The stratigraphy in the immediate vicinity of the Shamrocke Mine is detailed and
discussed relative to the work of others south of the project area and in other
regions, The petrography of the rocks of the Shamrocke Mine area is described
and the results of a great deal of mineralogical work recorded. Maps of the:

project area are presented at various scales from field and photogeological evidence.
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The thesis area is situated on the South Zambezi Escarpment of Rhodesia,
and the geology described included the basal succession of the Lomagundi System
and the pre-Lomagundi Escarpment Series. The Shamrocke Mine is located on a
copper orebody associated with a granulite or granofels zone within the Dolomite
Series of the Lomagundi System. This ore zone granulite appears to be a metasoma=
tised calcareous grit some 1000 feet above the upper contact of the Deweras Series
(basal Lomagundi) and within the graphitic schist and phyllite, below a dolomitic

horizon in the Dolomite Series.

The Lomagundi succession in the Mine area unconformably overlies the
pre~Lomagundi gneiss and meta-arkose of the older, metamorphosed and deformed
Escarpment Series.  The basal meta~arkose, meta~quartzite and coarse schist of
the Deweras Series ascends southwards through the Dolomite Series (graphitic phyllite
and schist, granulite, calcareous grit, dolomite, limestone), and the Argilleceous
Series (schist, phyllite, quartzite), the beds dipping steeply to the south-at an angle
of between 50° and 70°. Post~Lomagundi plagioclase amphibolite-(altered,

intrusive meta~diabase) forms large semi~concordant and transgressive sills though~

out the area, particularly along the contact between the Deweras and Dolomite Series.

The Shamrocke Mine is on the northern limb of a large synclinal structure,
the Rusere Syncline, which forms a large embayment of Lomagundi rocks into the
pre~Lomagundi gneisses and granodiorites northeast from the Mine. The fold is

overturned to the east and southeast.

The copper mineralisation within the area and in the areas to the south

is considered to be invariably associated with the basal rocks of the Lomagundi System.

It occurs within both the Deweras and Dolomite Series rocks and more often than not

lies close to the contact between these two Series.
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The sulphide mineralisation of the Shamrocke orebody is considered, from the results
of the present study, to be metasomatically emplaced during carbonate metasomatism,
either from an exiraneous source or from within the ore zone rock itself, The
present writer favours the origin of the copper sulphide to be original syngenetic
sulphide of the basal rocks of the Lomagundi depository, which has been mobilised
and metasomatically relocated, possibly by the effects of regional metamorphism
related to intense deformation. It is perhaps not fortuitous that the majority of

the copper occurrences in the area occur where the basal beds of the succession

have been cross-folded.  The copper ore comprises a simple suite of minerals,

the main.constituents being chalcopyrite, cubanite and pyrrhotite.

The deposit is compared relative to the other copper deposits of the

Lomagundi System.
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INTRODUCTION

Location: The Shamrocke Mine is situated in the Urungwe Disirict in the

northern part of Rhodesia at the confluence of the Angwa and Nyashiri Rivers some
35 miles northeast of Karoi (Latitude 16°25' south and Longitude 30° east), The
Angwa River is one of the major rivers dissecting the south Zambezi Escarpment
and flows through the broken country typifying that escarpment and the Shamrocke

area. (See Figure 1A and B).

Historical Review: The Shamrocke copper orebody was discovered in 1958

by an African prospector who introduced it to Nyashiri Copper (Pvt.) Limited,

a local prospect company. That company pegged 15 blocks of claims over the

area. Rand Mines Rhodesian Exploration Company (Pvt.) Limited investigated the
claims from 1958 to 1961, and included in this exploration both detailed and
reconnaissance work over some 500 square miles of the South Zambezi Escarpment
(Exclusive Prospecting Orders Nos. 80 and 81). Panchromatic aerial photography
was carried out over the E.P.O. areas at a scale of 1 : 30,000 and the photography
mosaicked. An aerial geophysical survey was flown over this area utilizing
magnetometric and radiometric methods (scintillometer), Following initial
trenching and sampling,a drilling programme commenced in May 1959 and by
December 1960 a total of 42 boreholes comprising some 40,000 feet of drilling

was completed, The deepest borehole intersected the orebody at a dip distance of
2,400 feet. Prospect mining commenced in January, 1960 with an adit drive into
the hillside along the sirike of the orebody, with cross=cuts and underground diamond
drill holes probing horizontally across the orebody at regular intervals, Vertical
boreholes were drilled from the hangingwall side of the cross-cuts to intersect the
orebody below the adit level. Two shallow winzes were sunk from outcrop to
connect with the adit drive and to explore the orebody below adit level ta some 300
feet below surface. The underground development explored a strike length of

1200 feet and all workings were surveyed, geologically logged, and sampled.

A total of 4492 feet of underground developmen;i was completed and 40 underground

boreholes were drilled totalling 5,074 feet.

Detailed geological mapping on a traverse grid was undertaken over the
Shamrocke claims, augmented by geochemical soil sampling. Geological mapping
and geochemical stream sediment sampling was undertaken over some 150 square

miles in the immediate vicinity of the Mine and northwards.

Rand Mines Rhodesian Exploration Company (Pvt.) Limited did not exercise

their option to purchase the property. The Lonrho Group then obtained the
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controlling interest in the claims and have held this interest until the present

time when they are currently developing the mine for production,

The Present Study

The writer was privileged to be a member of the Rand Mines Rhodesian
Exploration Company's geological team which investigated the Shamrocke deposit
and E.P,O.'s 80 and 81 from 1959 to 1961. During this exercise he personally
mapped the area southwards of the Mine to the Deta River and west of the Angwa
River; and the eastern two=thirds of the area north of the Mine shown on the
geological maps of the Shamrocke Area (Figures 5 and 6). The writer was
closely concerned with the drilling and underground development programmes,

logging the majority of the boreholes and some of the underground workings.

The geological maps as presented have been upgraded by subsequent
information from the present study and augmented by photogeological analysis,
The photogeological analysis was carried out using recent (1965) 1 : 25,000
panchromatic aerial 'pho’rographs of the Rhodesian Surveyor General's office, and
covered the area from Chidwara in the south, following the basal rocks of the
Lomagundi System, accommodating the extended tongue of the Rusere Syncline
and westwards through the Shamrocke Mine and again northwards to the Mukwishe
River. This study included the detailed stereoscopic annotation of the photographs
of all aspects of the geology with special emphasis on the siructure. The

photogeological map presented extends northwards from Chidwara,

The petrographical and mineralogical study of the rocks of the Shamrocke
Mine included the preparation and examination of upwards of 250 thin sections
and 23 polished sections. Microscopic study included extensive use of the
Universal Stage in the examination of the plagioclase felspars and amphiboles,
and laborious measurement of the refractive indices of the amphiboles by oil
immersion methods. Staining techniques were applied to distinguish between
quartz-orthoclase=plagioclase and between calcite and dolomite. A small number
of reflectivity measurements were done on the polished ores. Three full

silicate analyses were undertaken (one by the writer).

The detailed field examination of the Shamrocke deposit, together with
the geological mapping, was carried out over 20 months; approximately 6 months
were spent at Rhodes University studying the petrography and mineralogy; and the
consideration of the results and the preparation of the thesis has been undertaken

sporadically to date,



PHYSIOGRAPHY

Topography

The Shamrocke area comprises well dissected country of the South
Zambezi Escarpment in the northern part of Rhodesia. The South Zambezi Escarpment
is generally well dissected by rivers flowing towards the Zambez: valley floor,
producing a young relief along the escarpment between the mature rolling plains
of the Karoi=Miami area and the Zambezi valley floor itself. The rivers in the area

- are sufficiently deeply dissected to produce topography of steep V-shaped valleys

and narrow ridges. This terrain is very difficult to traverse, access by vehicle being
impossible without road constructicn and access on foot is made difficult by the

steep relief and rubble-covered slopes.

Drainage.

The main river in the area is the Angwa River flowing approximately
north—south, joinéd by the other major rivers; from the east the Deta in the southern
portion of the area, the Nyashiri River at the Shamrocke Mine, the Mukwishe River
immediately north of the Mine, the Chidglra River and the Maura River at the
northern extremity of the project area. From the west the Rukute River flows into
the Angwa north of the Mukwishe-Angwa junction, and the Chituhwe River joins
the Angwa towards the Maura~Angwa confluence. Besides these major rivers small
streams and gullies are ubiquitous throughout the area. The Dete River in the south
tends fo meander slightly in a wide more mature floodplain valley, while the other
rivers of the area show a V~shaped valley section, of young relief. The rivers west
of the Angwa River flow generally east=northeast toward the Angwa and the
escarpment edge while those rivers east of the Angwa tend to flow in a northwesterly

direction.

Soils

The soils in the immedite vicinity of the Shamrocke Mine and southwards
and south=easiwards from the mine (occurring on the metamorphic terrain of the
Lomagundi System) are generally greyish and reddish=brown clayey loams and sandy

loams, fine-grained and somewhat silty. The soils found on the Escarpment Series
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rocks north of the Mkwihi Hill are shallow lithosols, usually very stony and on steep
slopes. North of the Maura River the soils are sandy, usually with heavy textured

sub=soils with low inherent fertility.

Access

As previously discussed, access by vehiile is impossible without road
construction. Access on foot is hampered by steep rubble~covered slopes and deep
gullies. Heavy vegetation in the gully arecs in the summer make access difficult,
whereas in the winter the vegetation becomes very sparse and movement through the

area is somewhat easier.

Vegetation

South of the Maura River and in the Shamrocke area the vegetation is
typical of the South Zambezi Escarpment from the project area through the Kariba
area to Livingstone (northwest of Wankie in the &astern part of Rhodesia). The
vegetation can be described as Escarpment Woodlands or Brachystegia, usually
with a high proportion of B.Boehmii or B.Allenii. Northwards from the Maura
River there is a narrow tract of country populated by the Commiphora=Combretum,
which passes outside the project area to the north, and into the typical valley floor

vegetation of thickeis of Bussea=Combretum.

Rainfall and Temperature

The mean annual rainfall of the area is between 24 and 32 inches
per annum, which is similar to the greater part of central Rhodesia. The seasonal
variation of the rainfall is such that it hes its peak during November = December -
January = February and shows a 15% to 20% variation. The annual mean temperature
is approximately 75 °F with the mean maximum temperature in Qctober, 90° to
95°F, mean maximum temperature in July 77° to 81°F and mean maximum temperature
in January 81° =~ 84°F. The relative humidity shows a mean average of 60 =~ 65%.

The wind direction is generally from the northeast.

Population

There is a small settlement at the Shamrocke Mine which comprises a

European mining community and African labour compounds. Outside this mining
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‘community there is a very low African population. Within the study area there are

. African v‘i”agés at Rusere, east of the Mine and east of the Angwa River; a small
lonely settlement on the Angwa River immeditely north of the Angwa=Mukwishe junction;
a very minor settlement in the Bedzuanga area and a very small seitlement on the

Maura River. Both southeast and west of the Shamrocke Mine area the African
population increases, both in the Urungwe Reserve towards Miami and in the

European arecs southeastwards towards Doma. The African languages spoken in this

area are both Shona and Sena. The Shamrocke area is intermediate to both these
language groups. Shona being spoken both south and west from the Mine and

Sena to the north and east. - ' “
Wild Game

The study area is surprisingly devoid of natural game. The South Zambezi
Escarpment area generally has little game, due mainly to the lack of water in the winter
season. Originally the area was cleared of game by shooting by the Game
- Department for tsetse fly eradication. Elephants are found in the Dete and Maura
valley areas, with some small and large antelope throughout the area. Lion are
encountered north of the Mukwishe River and in the Rukuti River area. The area
now forms part of the Urungwe and Zambezi Game Reserves. Northwards from
the Mukwishe River Tseise fly occur; to the east of the Angwa River this species is

generally Glossena Mortisans, and west of the Angwa Glossena Pallidipes.

Climate and Health

The climate in the winter season is dry and extemely pleasant, with
warm days and fairly cold nights. There is very little rain in the winter period.
The summer season is extremely hot, humid and unpleasant. It is pertinent to note
the advantage of camping on the higher ground away from the-rivers, Precaution
against malaria in the summer season is imperative. The rivers of the area are
bilharzia infested. The African population are far from healthy, with the majority

suffering both low fever from malaria and infected by bilharzia.



NOMENCLATURE

A brief discussion of the nomenclature used in this thesis has been

“prompted by the rather difficult task of assigning a name and origin to the

| even-grained granoblastic and sometimes porphyroblastic felspar=biorite rock

of the ore zone. This rock has a groundmass fabric of granoblastic anhedral crystals
of plagioclase felspar, with generally some anhedral to subhedral biotite crystals
scattered throughout. The quariz content of the granoblastic fabric of these rocks
of the ore zone is always less than 6%, and porphyroblasts of amphibole (horn-
blentile, actinolite, cummingtonite, anthophyllite) sometimes occur. This rock

~can be highly calcareous. Careful consideration has indicated that the most
appropriate names applicable to this rock are "granulite” and "granofels". The
former term has been accepted in this thesis, due mainly to the fact that this term
has been used from the inception of the investigation of the Shamrocke deposit.
The very low quartz content, the absence of orthoclase and the predominance of
plagioclase felspar makes the rock type relatively unique. This "granulite"

may be considered to be probably metasomatised and altered calcareous grit or
impure felspathic marl. A possibility is that it could be an altered tuffaceous
‘material from acid vulcanism. The ferm "granulite" as used in the thesis in no

way implies grade of metamorphism,

The following definitions are pertinent to the text :-

Granulite : An even-grained pink to grey granoblastic felspar
(plagioclase) - biotite rock, very often calcareous,
with generally less than 6% quariz within the ore zone.
This rock outside the immediate vicinity of the ore zone,
contains more quariz, Amphibole porphyroblasts
often occur (hornblende, actinolite, cummingtonite,
anthophyllite. No orthoclase appears to be present.

Schist : Strongly schistose, often graphitic, usually well lineated
rock, where the slightly coarser graini size makes the rock
less compact and less fissile than the phyllite. Biofite
is abundant, the biotite crﬁtsmls at times being éonspicuously
sub~parallel, this orientation giving the rock a linear
schistosity. Amphibole porphyroblasts sometimes occur
together with elongated granular quartz-felspar porphyro-

blasts (segregations or pseudomorphs). The groundmass



Phyllite :

Me ta =Arkose:

Meta=-Quarizite:

Gneiss:

Plagioclase Amphibolites:

comprises generally phanerocrystalline plagioclase felspar

and quartz.

A fine~grained and compact, often graphitie, schistose and

fissile rock, exhibiting a fine=grained almost aphanitic
groundmass. Biotite is again abundant and amphibole porphyroblasts
are common. The biotite often gives the schistosity surfaces o

lustrous sheen.

A felspathic metamorphosed, in pari reconsituted arenite,

Y
fairly compact in fresh specimen and sandy on a weathered surface.

A hard compact (at times glessy), reconstituted quarizite, often

micaceous.

A coarsegrained irregularly banded rock in which the schistosity
is rather poorly defined due to the preponderance of quartz and
felspar over micaceous minerals. In places highly amphibolitic.

Possibly original arkosic arenites and argillites.

Limestones

Dolomite:

where the assemblage hornblende-plagioclase is diagnostic.
Sometimes weakly schistose due to the parallel alignment of .
hornblende and biotite. Occasionally calcareous, particularly -

where they intrude limestone and dolomite.
Highly calcareous rocks with a high proportion of calcite. At time
the limestone can be very impure with felspar, quariz and amphibole

conspicuous. The dolomite mineral seldom occurs in the limestone.

The limestone can be highly silicic.

Usually comprises almost entirely dolomite, which is often pinkish
in colour. Can be siliceous and impure with very abundant

hornblende and tremolite=actinolite.

A metamorphosed intrusive igneous rock, possibly diabase,

i
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REGIONAL GEOLOGY.
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A.1.GEOLOGICAL SETTING AND REGIONAL STRATIGRAPHY

OUTLINE OF THE GEOLOGY

The project area lies at the northern fringe of the Rhodesian craton and

against the southem margin of the Zambezi mobile belt.

The Zambezi mobile belt is an east-northeast trending zone of
metamorphic tectonites extending from Botswana in the southwest across
the.northern part of Rhodesia and southern Zambia; and the Zambezi belt and
the Mozambique metamorphic belt intersect one another, in a complex c\onfig—
uration in the Tete area of Mozambique. The Zambezi mobile belt has undergone

numerous tectono~thermal events, but is generally considered older than the

Mozambique belt.

The series of quartzo~felspathic gneisses, amphibole gneisses, meta=-
quarizites, amphibolites and limestones constituting the Escarpment Series
north of the Shamrocke Mine are the probable products of this tectono~thermal
metamorphism, and are most likely a metamorphosed and deformed early

Precambrian supracrustal sequence of an early Zambezi trough.

The Lomagundi System is a probable cover sequence to the Zambezi belt
tectonites along the northeastern edge of the Rhodesion craton. It is difficult
to reconstruct with any measure of confidence the Lomagundi "basin"”, relative
to the mobile belt/craton edge environment. It does however appear reasonable
to assume that the Lomagundi sequence was indeed a cover sequence to the
older mobile belt terrain, now exposed against the craton edge, and that the
deeper~water facies of the Lomagundi sequence dip below the Karroo sediment
further into the Zambezi trough. Another and perhaps less likely possibility
is that the shallow to moderately shallow water sedimentation with which the
Lomagundi rocks could be associated may have covered large portions of the
Rhodesian craton, and which was eroded away, and deformed in the northeast by

uplift and warping caused by the evenis in the Zambezi belt.

Southwestwards the basal succession of the Lomagundi disappears below
Karroo rocks and may pass beneath these southwards to reappear in the Wankie area,
or even further southwest in Botswana. Basement "highs" in the original depository
may cause small areas of basal rocks of the Lomagundi to occur, e.g., in the
Umniati River area and perhaps in the Wankie area. The Wankie (Gwai River)

area may however be the actual exposed edge of the depository.






The Shamrocke orebody lies towards the base of the Lomagundi
System on the northern limb of the large Rusere Syncline, forming a large
"embayment” of basal Lomagundi rocks wedging into the older rocks o the
north and east of this northeast corner of the northern part of the Lomagundi

geological province,

The base of the Lomagundi System in the thesis area is the Deweras
Series, comprising largely meta~arkoses, metaquartzites and conglomerates.
The Deweras Series overlies the older Basement Complex of biotite gneiss
(distinctly granodioritic) and granite to the east of the Shamrocke area, and
the meta-arkoses and gneisses of the locally named Escarpment Series to the
north. Around the extended tongue of the isosynclinal structure of
Lomagundi rocks in the extreme northeast, the pre-~Lomagundi Basement
meta~arkoses and gneisses of the Escarpment Series appear to grade gradually
into the unfoliated granodiorites southwards, with what could be an increase

in the degree of granitisation and migmatisation.

Overlying the basal Deweras Series of the Lomagundi System is the
Dolomite Series, comprising graphitic biotite schist and phyllite, granulite
and calecareous grits, dolomite and amphibolite. It is fowards the base of
the Dolomite Series that the Shamrocke orebody is [ocated in a "granulite”
or "granofels” within graphitic schist and phyllite. The Argillaceous Series
overlies the Dolomite Series conformably and comprises muscovite, bioﬁc’re and
graphitic phyllites, schists and slates, with subsidiary arenaceous beds," generally

comprising blocky compact sandstones and quarizites.
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PREVIOUS WORK

F.P. Mennell (1910) described a sedimentary series of rocks in the
Sinoia area and subdivided these into a Lower Conglomerate Series and an
Upper Sinoia Series. Molyneux (1919 p.9) further described these rocks and
proposed the name Lomagundi System for the thick sedimentary sequence west of
the Hunyani Range. (Maufe (1919) discussed these rocks in his presidential
address to the Geological Society of South Africa.) Maufe, Lightfoot and
Molyneux (1923) mapped and described the geology west of Sinoia and in
1931, Macgregor continued the use of the term Lomagundi System in describ-

ing the geology in the Molly, Norah and Umboe claims area.

hY

Macgregor (1955) elevated the Deweras Series o the level of "System",

a nomenclature used by Hitchon (1958) in his mapping at Kariba.

J.G. Stagman (1959) described in great detail the Lomagundi System
in the Urungwe and Lomagundi Districts in a tract of couniry between the Hunyani
and Angwa Rivers from 16°45 to 17°00 south latitude. In 1959, Rand Mines
Rhodesian Exploration Company (Pty.) Limited examined two exclusive
prospecting orders (F:PO's Nos. 80 and 81) covering some 500 sq. miles in
belt approximately 7 miles wide from Rusere in the east along the Zambezi

Escarpment as far as the Sinoia=Chirundu Road in the west.

During 1960 and 1961, D. Workman of Leeds University, working on a
Ph.D. thesis with the Research Institute of African Geology, mapped the area from
Mkowi northwards to Rusere, deséribing the geology:from the granites and gneisses in
the east, westwards to the Angwa River. His Ph.D. thesis, submitted in 1961,
closed the gap between the rocks of the Rusere area and the area mapped by
Stagman. In 1961, Workman again visited the area and mapped the tight tongue
of the Lomagundi System in the nose of the Rusere Syncline, from Rusere towards
the northeast' and along a portion of the northern limb of the syncline towards the
Angwa River. He presented his findings as two short papers in the Seventh

Annual Report of the Research Institute of African Geology, Session 1961-1962,

J.B.K. Jacobsen presented on M.Sc. Thesis in the Geological
Depariment, University of the Witwatersrand in 1962, entitled "The Geology of
the Lomagundi District”. Jacobsen (1962) discussed the Lomagundi System
between the Umfuli River near Hartley in the south and Mkawi in the north, an
area north of the area described by Phaup and Dobell in 1938 and covering the
same area as described by Stagman (1959). In this thesis a new subdivision of
the Lomagundi System was suggested by Jacobsen, which in part could be considered

revolutionary.
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In 1966, D. Workman published further thoughts on the metamorphism

of the Lomagundi System in the Northern Lomagundi District.

The present writer hos attempted to correlate the various rock types
of the Shamrocke area stratigraphically with the work of Workman, Stagman and
Jacobsen, Because of lack of familiarity with the Lomagundi System south of
latitude 16045', no attempt hos been made to discuss critically the stratigraphic
sequence and correlation put forward by the various writers. Instead, the sequence
and correlations of these writers are discussed relative to the position of the
Shamrocke rocks in the Lomagundi sequence, in order to indicate the position of
the Shamrocke orebody relative to other copper occurrences within the Lc;magundi

System,

REGIONAL STRATIGRAPHY,

THE LOMAGUNDI SYSTEM

A Discussion on the Correlation of the Lomagundi Stratigraphic Sequence
of Various Writers,

The suggested stratigraphic sequence and correlation of the rocks within the
Lomagundi System are given in Table 1. Here the subdivisions suggested by
Jacobsen, Stagman and Workman are shown together with the subdivision suggested

by the writer for the Lomagundi System from Rusere to the Mukwishe River.

The work by Jacobsen (1962) and Stagman (1959) describes the geology from
the Umfuli River immediately west of Hartley in the south to Mkowi some 15 miles
north of Mangula. Workman's work describes the country from just north of
Mkowi to north of Rusere and around the northern 1imb of the Rusere Syncline to
the Angwa River. The present project area follows this northern limb of the Rusere
Syncline across the Angwa River in a westerly direction, curving gently northwards

towards the Mukwishe River.

For many years the recognition of the basal beds of the Lomagundi System
has been discussed by -various writers. In 1931, Macgregor suggested that the granite
east of Mangula pre~dated the Lomagundi System,and that the conglomerate at
the bose of the arkoses along this contact must be the base of the Lomagundi System.
Stagman (1959) suggested that this granite east of Mangula could in fact be an
older pre-Lomagundi granite rejuvenated and intruded in part into the Lomagundi

System, This led Stagman to accept the arkoses and conglomerates as the basal beds
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of the Lomagundi System in this area (his Eastern Facies) and placed these

rocks as the Basal Group of his Arenaceous Series, pointing out at the time
that these rocks are the equivalent of the Upper Group of the Deweras Series
as described by Phaup and Dobell in the Lower Umfuli area (1938). In 1961
Stagman re=assigned these rocks to the Deweras Series overlying the basic
amygdaloid of that series, at the same time suggesting that this be called the
Deweras Series. Viljoen (1 961) and Jacobsen (1962) suggested that the
Mangula granite was intrusive info and not pre~Lomagundi, and that its
occurrence therefore does not prove that the arkoses at Mangula are basal
beds. Jacobsen, (1962) by copious sampling and detailed study of the mineral
assemblages, showed that this conglomerate against the Mangula granite was
dissimilar to the tillite at the base of the dolomite further east, and accepted
this tillite as the base of the Lomagundi System. Jacobsen further suggested
that this tillite was in fact the conglomerate at the base of the Upper Group of
arkosic sediments of the Deweras Series of Phaup and Dobell (1938), and
concluded that the Lower Group of amygdaloidal greenstones of the Deweras
Series, below a marked unconformity, was pre=Lomagundi and he further suggested
the elevation of these greenstones with their basal conglomerate to the status

of Deweras System.

The suggestion by Jacobsen that the tillite at the base of the dolomite is
in fact the base of the Lomagundi System led o a major deviation from the
accepted sequence, showing the dolomite of his Dolomite Series older than his
Arenaceous Series, which in turn he correlates in part with the Deweras Series
of Stagman and Workman. Jacobsen has shown very clearly his reasons for this
correlation and he did a great deal of detailed mineralogical study to compare
the conglomerate and tillite. By suggesting this Dolomite Series to be older than
his Arenaceous Series, he had to expl ain the existence of dolomites east of the
Arenaceous Series in the west of his map by suggesting a large synclinal structure
with thrusting at its western limb. Stagman's map (1959) shows the dolomite
to be younger than the arkoses; these arkoses, being equivalent to Jacobsen's
Arenaceous Series, must suggest a large anticline to explain the dolomites lying
east of the arkoses, These two interpretations are in conflict, and although
Jacobsen has put forward a detailed study of the structure of the area, with much
sound reasoning, the idea that the dolomites could be older than the arkose and
conglomerate at the base of his Arenaceous Series, which the present writer

considers to be Deweras Series, simply cannot be fitted into the structure and
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stratigraphic sequence evident northwards, west of the granites and gneisses

at Rusere, and in the Shamrocke area.

The newly published Provisional Geological Map of Rhodesia (1971) shows
the base of the Deweras Series well against the Angwa~Mukwishe River confluence
north of the Shamrocke Mine and describes the terrain from the Mkwichi Hill
northwards to the Mukwishe River as Deweras rocks. The maps presented in this
thesis are not in entire agreement with the official geological map and it will be

interesting to see what further work in the area suggesis.

This somewhat lengthy discussion of the base of the Lomagundi System is
most relevant to the siratigraphic position of the Shamrocke orebody within the
Lomagundi System. The meta-arkose and schist immediately north of the Nyashiri
Ridge and between the Dolomite Group and the older Escarpment Series, has been
correlated by the present writer with the upper part of the Deweras Series of Workman
(1962) and the upper part of the Arenaceous Series of Stagman (1959), as shown at
the northern edge of his map on Wolverhoek Farm (Upper Deweras Series in his 1961
subdivision). According to the sequence of Jacobsen these rocks would be at the base
of the Arkose Stage of his Arenaceous Series, and the Dolomite Series, with which
is associated the Shamrocke orebody, would then be equivalent to Jacobsen's marl

and silistone of the upper portion of his Arkose Stage.

After careful consideration, it has been decided to accept the subdivision
of Stagman and Workman and to accommodate the rocks of the Shamrocke area
within a modification of that subdivision. It is not claimed that Jacobsen's inter=
pretation of the sequence is incorrect, as the experience of the present writer in
the Mangula and Sinoia areas is limited. The age of the Dolomites can, however,
only be accepted as younger than the Deweras meta-arkose from the evidence to

the north,

Overlying the Deweras Series and separated from it by what has been
described by Stagman (1961) as a major unconformity in the south, and a minor un-
conformity in the north, lies the Dolomite Group or Series as termed by Stagman (1961)
Workman (1961) and the present writer. In Workman's 1961 work, he differentiated
a Lower Dolomite Group overlain by a Main Quarizite Group of an Arenaceous
Series, and immediately above this, he put his Dolomite Group as the lowest
member of his Argillaceous Series. Subsequent to his detailed mapping of the north=
eastern portion of the Rusere Syncline, he in 1962, placed this group of meta-

morphosed dolomite and schists in his Argillaceous Series.
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The slates, quartzites and Mountain Sandstone above the Dolomite
Group towards Mangula are considered fo be the upper portion of the Upper
or Argillaceous Series by Stagman (1961), Workman (1961), and the present
writer. Jacobsen has again deviated from this accepted sequence and
considers these rocks to belong to a younger system, his Hunyani System.
Jacobsen points out that these rocks appear everywhere unconformably on
either the Argillaceous or Piriwiri Series, and are not cut by post-Lomagundi
igneous intrusions, He also considers these rocks to have been dep osited
subsequently to the deformation of the Lomagundi System, The area -~
where Jacobsen described his Hunyani System is well south of the Shamrocke
area and is west of the area mapped by Workman. This younger Hunyani System
may exist in the type area, but similar rocks immediately south of the Shamrocke
Mine show no discernible unconformity between them and the Dolomites Series,
and in the Shamrocke area, these rocks are cut by large transgressive plagioclase

amphibolite intrusives of the post-Lomagundi type.

The problem of the relative age of the Piriwiri Series remains, As
these rocks lie well to the south of the area under discussion here, no opinion can
be expressed. It can only be stated that Workman (1961 and 1962) and Jacobsen
(1962) have considered this series to be the youngest member of the Lomagundi
System, while Stagman (1959 and 1961) and Wiles {1961) consider the Piriwiri
rocks to be pre~Lomagundi, Wiles preferring to classify them as the Piriwiri

System.

The Table of Formations of the recently published 1 : 1,000,000 Provisional
CGeological Map of Rhodesia (1971) accords the Lomagundi, Deweras and Piriwiri
rocks separate designation as either System or Group and restricts the term "Lomagundi”
to a System or Group comprising siriped slates and minor quarizites of an Argil-
laceous Formation and deolomites and orthoquartzites of a calc=arenaceous

formation.
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The Stratigraphic Seqﬁence in the Shamrocke Area as suggested by
the Present Study.

For the purpose of the present study, the Lomagundi System is
considered to be divided into three Series. The lowest Deweras Series
overlies the pre~Lomagundi Basement rocks unconformably. The sequence

ascends through the Dolomite Series and the Argillaceous Series.

(f) The Deweras Series

The Deweras Series comprises mainly metamorphosed grkoses
with occasional conglomerate beds. The conglomerates have
been recognised eastwards and southwards from the Shamrocke
Mine, one near the base and one near the middle of the Series.
Arenaceous mica=schists, hard compact meta-quartzite and
schists occur. The meta-arkoses are generally compact and
granular. The meta=volcanics found east of Mangula and in the
southern areas west of Hartley are apparently absent in this
northern area, unless some amphibole schists and/or granulites are

ever identified as acid fuffs.

(i) The Dolomite Series

The Dolomite Series, which in places towards the base has a
narrow band of hard compact meta~quartzite, comprises largely
graphitic, dolomitic and calcareous schist and phyllite. Large
dolomite and calcite bands are common and in places the dolomitic
rocks form large expanses of country, as in the extreme northeast
within the Rusere syncline. Calcareous grits occur within the
graphitic schists and these are in places metamorphosed to a grano-
blastic grey-pink felspar, biotite "granulite". The uppermost

band of dolomitic rock is considered to be the top of this Series.

(iif)  The Argillaceous Series,

This Series extends southwards and westwards beyond the Angwa-
Deta River confluence and makes up the greater part of the Loma-
gundi System, Stagman in 1959 subdivided this Series into Striped
Slates and the Piriwiri Series. In this northern Lomagundi province,

it has been accepted by some observers that these Argillaceous Series
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rocks extend to the top of the Lomagundi Series. Many workers
consider the Piriwiri Series o be part of the Lomagundi System.

In this area, the Argillaceous Series consists of micaceous and
graphitic schists and phyllites, with sporadic development of white
to buff-coloured compact sandstone and quartzite which form blocky
outcrops. Alternating schists and quartzites at the confluence

of the Deta and Angwa Rivers could be referred to locally as the

Deta Schist and Quartzite Group within this Series.

THE ESCARPMENT SERIES

Northwards from the Shamrocke Mine, and underlying the rocks of the
Lomagundi System is a vast expanse of older metamorphosed rocks, previously
referred to on the 1961 Edition of the Geological Map of Southern Rhodesia as
"paragneisses of various ages”. For some time it was known that gneissic
rocks were o be found on both sides of the Zambezi Valley in this area,
Macgregor (1951) suggested that they might be metamorphosed members of the
Lomagundi-Katanga System, basing his argument on the increase in metamorphism
northwards in the Lomagundi System south of the mid=Zambezi Valley and south-

wards in the Katanga System north of the river.

During the mapping of this area, it became apparent that these gneisses,
meta-arkoses, quartzites and schists belong in fact to an older series of rocks,
to be correlated with the gneisses to the north-east of the Rusere area. This
gradual change eastwards o a greater homogenuity of biotite~gneisses with the
composition of tonalite~granddiorite could be, as stated by Workman (1962)
"a graduation from one fo the other, through a gradual southward increase in the
degree of migmatisation”. According to Workman, there is probably further
gradation southwards into the unfoliated granodiorite of the "Basement Complex"
in the Mangula area. This, however, is perhaps the effect of increased distance

from the mobile belt terrain of the Zambezi Belt 1o the north.

As will be discussed in more detail when the metamorphism is described,
the Almandine Amphibolite facies prevailing in the Shamrocke area persists
through these older rocks of the Escarpment Series. This persistence of similar
metamorphic grade over the unconformity can be atiributed to the retrogressive effect
of the post~Lomagundi metamorphism on the previously highly metamorphosed

sediments of these "Escarpment Gneisses".
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These rocks of the Escarpment Series cover a vast track of country
to the north of the Shamrocke Mine, extending to the edge of the Zambezi Valley.

Structurally, the Escarpment Series underlies the basal beds of the
Lomagundi System north and northeast of Shamrocke, showing a regional east-
west sirike corresponding to its contact with the Lomagundi, and dipping away
steeply to the south. The structure is uncomplicated across the whole width of
the series in this area. Northwards the beds are flatly rolling with isolated areas
of disturbance., To the northeast the strike swings northwards, corresponding fo the
swing of the tongue of Lomagundi rocks into these older rocks, until in the vicinity
of the Rukute River the strike is apparently north-south with a steep westerly dip.
Westwards the attitude of the Escarpment Series rocks corresponds everywhere
to the Lomagundi contact, firstly in a northwesterly direction and then again
westwards to the edge of the area mapped. A number of shallow synclinal

structures were recorded,

The relationship bet ween the Lomagundi System and these gneisses
of the Zambezi Escarpment is fully discussed by Workman (1961 and 1962), He
states "they (the gneisses of the Escarpment Series) characteristically exhibit such
features as true gneissic foliation, ptygmatic folding, segregation pegmatites
and large felspar porphyroblasts. Rocks in the Lomagundi System with a similar
or comparable mineralogy are invariably compact granulites or psammitic schists,
with none of these features. Moreover, no relict sedimentary or igneous structures
have survived the recrystallisation in the gneisses, whereas these are a common

occurrence in the Lomagundi System",

Both Workman in 1961 and 1962, and Stagman in 1959, describe at length
the relationship between the granodioritic and granitic rocks and the Lomagundi

sediments east of Mangula and northwards to Rusere.

It is pertinent o note that much discussion has taken place as to whether
or not the granite to the southeast pre~ or ante~dates the Lomagundi System.
Macgregor in 1931 and Stagman in 1959 and 1961 suggested this granite to be
pre-Lomagundi with perhaps some rejuvenation. In 1961, however, Jacobsen
and Viljoen stated their view that beyond doubt this granite is intrusive into and

younger than the Lomagundi .
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A.2, THE STRUCTURE OF THE RUSERE SYNCLINE

Regional Structure from Photogeological Study by the Present Writer (see Figure 4)

During the present study, the area from Mkowi northwards along the
base of the Lomagundi System was photogeologically analysed to study the
structure of the base of the Lomagundi succession with a view to the possible
corellation between structure and mineralisation. As the photogeology closely
supported the maps of Workman (1961, 1962 and 1966) in the Southern region
towards Mkowi, a photogeological map was prepared from Chidwara northwards
and around the nose of the Rusere Syncline to the Shamrocke Mine and west-

wards and northwestwards to the Mukwishe River. (Figure 4),

In the area from Mkowi in the South to Chidwara in the north (for
reference here the maps of Workman 1961 and 1966 are useful), although the
rocks are generally overturned to the east, photogeologically, there appears
to be very little tight folding, either longitudinally or transverse to the sirike.
East=west lateral displacement of the "Tchetchenini” or "Mountain” Sandstone
occurs along what appears to be o system of large faults wi th sympathetic folding
towards the fault plane. Due to sharp overturned folding in that area, the
arenaceous rocks due west of Tchetchenini appear to be repeated Deweras Series;
some three miles north of Tchetchenini what appears to be a sirong east-west
fault may have something to do with this repetition. To the southeast of Muninga
there appears o be a tight lateral fold within the arkoses of the Deweras Series.

This appears, however, to be only a very local feaiure,

The photogeological interpretation poinis to a fairly simple overturned
structure, but from ground observation by Workman (1961) it is obvious that in
this area folding trending parallel to the regional sirike with duplicate overturning

is possible.

Moving northwards the strike of the rocks swings sharply eastwards through
Chidwara (see Figure 4). This swing eastwards in the vicinity of Chidwara is the
beginning of the large embayment of Lomagundi rocks into the pre=Lomagundi
basement, which extends through Rusere to the Rukute River and then swings

sharply westwards through the Shamrocke Mine.

The departures from the main north-northwest strike of the Lomagundi System
in this area are due to cross=folding which is probably parallel to, and caused by,
the regional trend of the underlying gneisses, this direction possibly being

controlled by the influence of the Zambezi mobile belt. According to Workman

























































































































































































































































































































































































































































































































































































































































