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I. PREFACE

This work is presented as a study in regional geology. An
area of approximately 90 square miles has been mapped, and
is described in some detail. The scope of the work,
however, is not limited by those confines; and, in reaching
my final conclusions, observations made at various points

outside of the area mapped are used.

Wy attention was originally drawn to the area by

a collection of rock specimens brought to me by Hr. I. H.
Pierce of Kubuta, who, when I expressed the desire to
examine them in the field, extended to me a generous

offer of his hospitality. The granting of four-
monthsl leave by the Council of the Witwatersrand Technical
College, provided me with the necessary opportunity to

start the work.

In all, five months were spent in the field, viz.,
March 27th to July 30th, 1935, and June 30th t.0

July 28th, 1936.

At intervals, in answer to my appeals, I have received
from Mr. Pierce several parcels of additional located

specimens for laboratory examination. Acknowledgment

of my Indebtedness to him, and others, is recorded

elsewhere.

The work has been carried out entirely by myself,

both in the field and in the laboratory.

References are collected together In an appendix under

"Bibliography". In the text they are recorded thus:- (1).



IT. INTRODUCTION.

(@) The Area.

The area is situated in central Southern Swaziland and is co-
ordinated by Long. 31° 30* E., Lat. 26° 53' S. 1It, therefore,
lies Jjust north of the extreme north-east corner of the area
mapped in Sheet Map No. 68 of the Union of South Africa

Geological Survey's publications.

It is 300 miles from Johannesburg by road through Piet Retief
and Hlatikulu. It is accessible also by the train and bus
services of the South African Railways by the same route.
Kubuta lies 20 miles by road N.N.E. of Hlatikulu which is the
magisterial centre of the district, and is a small village of
some 100 odd inhabitants comprising mainly civil servants and

atore-keepers.

The area is very sparsely populated. It is divided up into
farms and Native reserves. The farms stand to-day, with but -

few exceptions, uncultivated and untenanted.

The native population is small. Their picturesque hemispheri-
cal thatched huts, grouped and screened by reed stockades, make

neat and compact homes.

(b) Methods of Working.
Headquarters was made at the Kubuta homestead.

A small field-laboratory was set up there for the purpose of
systematically storing specimens collected in the field. It

was also equipped as a mapping office so that field notes

could be plotted on a complete map without delay. In addition,
chemical reagents, and simple apparatus for the determination of
minerals, rock-sllde preparation equipment, with petrological
microscope, were kept there. This ensured that no time

would be lost when conditions were unfavourable for field-work.

The map used as a basis was a recently completed land-survey

one/....



one with hachured topography, surveyed early in 1935, for the
particular purpose of water-rightsl preservation. In this, I
was particularly fortunate, as streams and, in particular,

stream confluences, by being accurately located were of the

greatest assistance in my mapping work. Several copies of this
map to a scale of 1" = 200 Cape roods. (0*4694 1ille = 1 inch
or, approximately, 825 yards = 1 inch) were available for my
use.

A table for field use in terms of average pace was compiled.
This table took into account ground slope, and up-, down— and
across-slope pacings, averaged over 100 paces, made in such
conditions as were encountered. The distances traversed by
trial pacings were measured by steel tape and the usual

corrections for inclination applied.

In addition to the main beacons shown on the map, many
subsidiary farm and line beacons were available. These, to

avoid confusion, have been omitted.

Thus, 1t was considered that, in view of the many factors
governing the work, in particular, that I was working alone, a
satisfactory degree of accuracy was attainable by prismatic
compass traversing (1). Where, owing to the interference of
magnetic rocks, the prismatic compass was rendered unreliable,
resort was made to theodolite and the fixing of subsidiary

beacons by the three—line—intersection method. This was seldom

necessary.

In the traversing of stream beds, the aocuracy of stream con-
fluence points was assumed and distances by pacing taken for
plotting.

A map was cut into suitably sized sections for convenience in
carrying in the field.

The ground was covered on foot, by horse, and by car, according

to accessibility and convenience. When surveying those areas

so far/....



so far distant from Kubuta as to entail waste of time In
reaching, camping was adopted. As supplies had to be carried,
In addition to equipment, an ox-wagon was employed. This
proved exceedingly convenient as camp could be pitched and
struck in the minimum of time. Also because by sleeping under

the wagon one could get protection from malarial mosgquitoes.

The first week was spent on a reconnaisance survey so as to
gain a broad perspective of the area as a unit and to enable

me to block out a system of working.

This was ultimately carried out by a series of main traverses
as follows:—

(1) From Mhlope S.E. along the. quartzlte ridge - the
most prominent topographical feature of the area
as well as being composed of the basal beds of the

principal group of sediments.

(1) From Mhlope S along the same auartzite to the
dolerite contact.

(iidi) From Lokolwane to Ngcongcwane.

(1v) From the vicinity of Maasingobe by way of the waggon-
track towards Mooihoek.

(V) From m beacon to Sutugaans.

(vl) From the Sebowe eastward to Ngcongcwane.
(vii) From A beacon to Mtambama.
(vlii) Stream beds and secondary traverses.

Opportunity was taken to visit areas to the South, (the
northern limit of Sheet Map No. 68), and West, (Mahamba Moun-
tains), for correlation purposes. Although unmapped, the
formation of the Upper Pongola Series was followed to the
neighbourhood of Hlati Kop (Some 3g miles on the extensidn of
the Ngcongcwane - E beacon line), where the topmost bed is
considered to be. This was done so that an approximate
estimate of the maximum total thickness of the Upper Pongola
Series as developed in tills area could be given. Many spot-
height altitudes were determined by compensated altimeter

fitted with vernier and lens for reading. Rock, mineral and

sand/....



sand specimens were taken back to Johannesburg for laboratory
investigation. In addition to a large number of rock-slides
prepared by myself, and with the aid of some students, many
selected specimens were sent overseas for like treatment.
Numerous field photographs were taken. These have proved
invaluable in refreshing my memory in this write-up. Some are

included to illustrate the text.

Photomicrographs have been prepared and several of these

selected for Inclusion.

The map has been photographically reduced to accord as nearly
as possible with the foolscap text sheets. This has reduced

the scale to very approximately one mile to the inch.

(c) Previous Work.

At —-the time of starting, I was unaware that the area had been
given any official geological attention* I have since
learned, however, that, during 1931, Dr* L. J. Krige, of the
Union Geological Survey, visited the area in order to complete
Sheet Map No. 65 of the Geological Survey. This map and the

accompanying description have not yet been published.

ITT. PHYSICAL FEATURES.

(@) Topography*

The area is situated entirely in the Low Veld region.

The Western boundary approaches the Middle Veld belt, and, about
eight miles beyond the Eastern boundary lies the low-lying

Bushveld. In general, therefore, there is an eastward ground

slope which determines the flow of the major streams.

The maximum elevation is 3,825 feet (Mtambama peak) and the

minimum 1,380 feet (Hlatusane River bed on eastern boundary).

The main topographic feature is the north-west to south-east

trending/..»



trending quartzite ridge. (Plate Is Figure 1). This attains
its maximum heights on the crest of the north-east face of
Mhlope (2,950 feet), and at a point approximately one mile
south-east of the Lokolwane beacon (3,166 feet). From this
latter point a mean elevation of 2,850 feet is maintained for

a further two miles. Thereafter, there is a steady lowering to

2,550 feet at the boundary in this direction.

Throughout the greater part of its length the N.E. face of this
ridge is a vertical escarpment, from 100 feet to 300 feet in
height, with a narrow shelf splitting it into two tiers towards
the summit. The wall-like continuity of this escarpment suffers
two main interruptions; the one in the form of a semi-circular
embayment at the headwaters of the Sihala spruit in the wvicinity
of Lokolwane; the other in the form of a slight depression where
the transverse dolerite sheet cuts through it in the vicinity

of Maasingobe.

The lower slopes of this escarpment are steep and covered with
talus boulders, and soil supporting abundant vegetation in the
form of large trees, thorn-bush, and tall, coarse grass. The
north-west face consists of steep dip-slopes of bare rock,

almost completely barren of vegetation and negotiable only on

foot. Both slopes are highly dissected into deep dongas with
vertical sides. These invariably harbour ah almost impenetrable
vegetation.

The quartzite ridge in the Sebowe region is much less prominent.
The next most prominent feature is the nose escarpment of
Ngcongcwane with its north- and west-facing walls and terraced
structure. (Plate I. Figure 3). This feature in conjunction
with the Sutugaans-Mooihoek granite massif forms the principal

watershed of the area.

Other watersheds, which form less prominent and severe ridges,
are two parallel and northerly trending ones in the western

area. The less-marked of the two forms a divide between the

Sebowe/. ..



Sebowe and Lubuya streams. The other roughly follows the

we stern boundary and is terminated at its southern end by the
conical peak of L'tambama. Uavugute (3,405 feet) stands out
as a twin peak at the southern end of the former watershed.
The granite hills of Singceni to the north, with their high
degree of dissection into steep sided valleys and ravines,
resplendent with bush and trees, complete a scenic picture of

no mean beauty.

Viewed as a whole the area is a small portion of the typically
maturely eroded mountainous Low Veld, the more prominent
features being the natural consequents of differential
weathering, and mature erosion. The highly resistant
quartzites, and the tough dolerite intrusions contribute

largely to the positive features.

The whole area at the beginning of the Karroo Period (Dwyka =
Upper Carboniferous) suffered extensive glaciation. No physical
features reminiscent of that remain. This is not surprising
when it is borne in mind that there has been uninterrupted

erosion since the close of that Period (= Jurassic). (2).

(o) Drainage.

The area is situated in a region of Summer rainfall. From the
meteorological records, kept officially at Kubuta for the past
several years, the average annual rainfall is computed at 24
inches. By far the greater part of this, about 22 Inches, 1is
precipitated in the three months from December to February.

In the current year, 1937, over 14 inches were recorded in the
first 17 days of February, one single fall of short duration
claiming over 4 inches. Thus, as 1s general throughout the
eastern portion of South Africa, the area is visited by
Intermittent thunderstorm deluges in the mid-summer period,
and, throughout the remainder of the year, receives only very
sparse moisture in the form of misty rains. During my four-

month stay, in 1935, a total of less than one inch was

measured/. ..
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measured. Nonetheless, all the streams, with the exception
of some minor tributary off-shoots, which are to be classed
more as dongas (very new, deep and steep sided excavations in

soil), are perennial.

In Summer, following rainfall, each stream even to the

smallest, 1s a raging torrent capable of trundling large

boulders along its bed, and of transporting a considerable load.
In Winter, a consistent flow of crystal clear water is maintained
only the larger streams carrying small quantities of the finest
clay in suspension. The maintenance of flow is due to the
Immense storing capacity of the well-jointed quartzite and
dolerite formations. The granite formations are less well-
ijolnted but must also provide good reservoir facilities. Per-

manent cold ivater springs are fairly abundant.

With the exception of the area underlain by the slate formations,
where the streams have excavated steep sided ravines up to 100
feet in depth below the surrounding country, and have deep

sand -and gravel-covered beds, the stream beds are rocky and
cleanly scoured. In the bed of the Hlatusane, within the area
of the map, are many large-sized boulders (many must weigh well
over a ton) that must have been transported for two or three
miles. All streams are fastly eroding their beds, there being
only a fe& Isolated cases of temporary graded conditions. In

all cases this is due to the presence of waterfalls.

The bed of the Hlatusane also provides examples of meanders

and deserted courses. (Plate I. Figure 1). The meanders are
due in largest measure to the variable resistance of bed— and
bank-rock. It will be seen from the map that these meanders
are roughly square-shaped with a parallelism of their arms.
These directions conform with the foliation and the "dip" Joints
of the bed-rock. In 1922 this stream flooded in its lower
reaches (of map section) with the deposition of much sediment
both in and around its banks. This resulted in a change of

course 1in two localities so that the river now excavates 1its

channel/...
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channel in material (boulders and gravel) deposited at that
time. The resultant locally developed terraces, some 3 to 10
feet above the normal water level, pay tribute to the trans-

porting power of this stream.

The main stream draining the area is the Hlatusane to the North.
It rises in the Singcenl hills and flows through a narrow
gorge for the greater part of its length, ultimately joining
up with the Great Usutu River in the Bushveld. Three-quarters
of the area mapped is drained by north-easterly flowing
tributaries of this main stream, and in particular by the
Lubuya and Sebowe streams in the v/est and west-centre, and the
Mpopota in the east. On the western boundary the ground
slopes steeply down into the deep gorge of the Assegai River
and its tributaries. At the head of the Mantshiyane stream,
only a matter of some fifty yards separates the eastward and
westward drainages. Stream capture in this locality is
imminent, and the ultimate drainage of the Mtambama valley

appears destined to proceed Assagaiwards.

The Sebowe in its upper reaches 1is a quiet-flowing small

stream. It suffers a sudden eastward change of course, and cuts
its way by a deep gorge through the quartzite ridge, following,
in doing so, a joint-plane. As a result of this it now receives
all the waters of that portion of the shale and slate basin west
of the wagon-track between Maasingobe and Mooihoek. From its
junction with the Lubuya to the Hlatusane its bed lies in a
steep-sided narrow valley and gorgg and the flow consists of

alternating rapids and pools.

The LIpopota drains the major part of the eastern area. It
leaves the shale and slate dissected plateau region by
precipitating itself over a waterfall nearly 100 feet in height.
The lip of this fall is the basement quartzite. (Plate T.
Figure 2). Thereafter, for the succeeding two miles, this
stream has developed a precipitous gorge not easily explored.

The/ ...
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The country all around this region provides hard going.

The only southerly drainage is provided by the small tribu-
taries of the Klatuse. In its course through the granite
massif, this stream is a typical mountain torrent, nov; flowing
smoothly on a rocky bed, again crashing down rapids, and yet
again cascading over waterfalls. In the vicinity of D beacon
it flows in a deep gorge. After leaving the mountainous
country, which continues for some two or three miles eastward,
the Hlatuse meanders northwards through the Bushveld and

ultimately also Joins the Usutu.

The area is, thus, a well-drained one in the most southerly
part of the immense basin of the Usutu, which, although little
known, 1is reputed to be the largest easterly flowing river in
South Africa, south of the Zambesi. The Usutu cuts through
the high Lebombo escarpment in a magnificent "poort", and

ultimately debouches in the Indian Ocean.

Iv. GENERAL GEOLOGY.

(@) Formations.

The most widespread formation is that usually referred to in
South African geological literature as the "Older Granite",
but described here, although such a correlation is recognised,
as the "pre-Pongola Granite". This body, along with a few
patches of schists and gneisses (Primitive Series), which it
has invaded Intricately, and sheets and dykes of dolerite
("Karroo Dolerites"), by which both in turn have been invaded,
occupies about two-thirds of the area. With tho exception of
short distance in the South-east corner, where the sediments
continue eastwards and the "post-Pongola granite" intrudes
into them ("Sutugaans-Mooihoek massif"), this formation

surrounds the sediments on all sides.

The next most abundant rocks are a portion of the sediments
of the Upper Pongola System occupying the South-central area.

They/...



They are fully described in Chapter VI, and their probable

correlation discussed.

Wo trace of Lower Pongola Beds has been found. There is an
elliptic-shaped outlier of Dwyka Series in the neighbourhood

of Sutugaans, consisting of boulder-conglomerate and fine-
grained, thin-bedded laminated sandstone. Lying with angular
unconformity on dark, red-weathering shales and slates, this
formation is conspicuous in the stream beds which cut through
it. So far as I am aware, this is the most northerly
representative of this widespread glacial formation in this
part of South Africa. Its nearest known neighbour of Dwyka
is a similar small patch some 11 miles to the south-west near
the Lloweni river. Intrusives are abundant and widespread
throughout the area. They take the forms of transverse sheets

of considerable thickness, small nearly flat-lying outlying

remnants, and large and small dykes. The smallest dykes are
acidic — pegmatites, granodiorites, granophyric quartz
porphyries and quartz veins. The larger dykes, which vary
from 50 to 500 feet in width, are basic — opldlorito3 and
dolerltes. A glance at the map reveals the abundant dolerite
sheets. These, and the dykes of similar composition, are
undoubtedly of "Karroo dolerite" affinities. Around

Ngcongcwane 1is a thick, apparently conformable, but in reality
slightly transverse, sheet of granophyric quartz-porphyry.
The largest of all the intrusives is that referred to as the

"Sutugaans-Mooihoek massif".

To sum up, 1in tabular form, the following are the formations

represented in the area;-

Sediments/. ..



Recent - Alluvium, talus, etc

Sediment Karroo - Dwyka Series - Tilllte, etc.
eciments System (Upper Carboniferous) approx. 150 feet.
Upper Pongola - Quartzites, shales, slates, etc.
System approx. 14,600 feet.
(Pre-Cambrian)
"Karroo Dolerite".
Post-Pongola
Intrusives "Post-Pongola Granite" and
associates.
Pre-Pongola "Pre-Pongola Qranlte"
and associates.
Primitive Series - Hornblende - schist, talc-schist,

pyroxene-gneiss, etc.

(b) Structure.
Viewed as a whole, the area comprises an outlying remnant of
ancient folded and fractured sediments largely surrounded by

granite.

In the area covered by the map, the beds of the Upper Pongola
System take the form of a portion, so far as I have been able
to ascertain, the most northerly, of a pitching syncline with
its axis trending in a direction approximately 15° West of
North. The rim of this basin remnant is composed of a thick

quartzite formation.

Followed south and south-west beyond the limits of the map,

the general structural conception persists for several miles,
ultimately to suffer complete disruption and to link up with
the main development of the same beds in the Pongola area
through a series of discontinuous and disorderly outcrops
separated by extensive areas of "Granite" and "Karroo Dolerite'l
These latter features are clearly depicted in the N.E. corner

of Sheet Map No. 68. .
Within/...
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Within the limits of the map, the rim suffers several breaks

as the result of thrusts from a westerly direction. The

breaks are clearly seen on the map and consist of a series of

N - S striking thrusts connected by E - W trending dip faults.
Thus, the western edge of the rim suffers a progressive east-
ward thrusting until, between Mavugute and Ngcongcwane, a
considerable thickness has been eliminated completely. It may
be that neither thrusting nor faulting alone could explain this
and that it becomes necessary to assume that foundering into

and assimilation by a sea of molten acid magma have taken place.
Evidence of this is not wanting, but becomes somewhat equivocal
in view of the presence of vast dolerite intrusives. The com-
plete elucidation of the structure of this area is rendered

the more difficult, by the attendant difficulties of correlation
of contiguous and adjacent beds* The alternating thick bands of
shales and slates and banded ironstones, with Intercalated
discontinuous thin cherty and quartzitic seams, and the
quartzites, display no special features to render correlation
other than tentative, wherever the general sequence is inter-

rupted, or represented only in small part*

In short, the principal structure is that of a thick group

of alternating arenaceous and argillaceous sediments which
have been subjected to earth movements and igneous Intrusions
at a period subsequent to their consolidation. This has

resulted in their folding and fracturing,

V. ANCIENT GNEISSES AND SCHIST3.

(Referred to in Map Index as "Unclassified Schists,
etc.")

Within the area are several small patches of granulose, gneissose
and schistose rocks of variable composition. Their original
composition and character is obscured by their complete
recrystallization and, frequently, high alteration. Detailed
examination is rendered somewhat difficult by the general lack
of good outcrops, and the Intensely weathered character of the

few limited exposures. The intrusive nature of the granite
into/....



16 -

into them is beyond all doubt, as also their dynamo-thermal
metamorpbism. They are structurally inseparable from the pre-
Pongola granite intrusion, and are to be regarded as isolated
remnants of the oldest formations. Dr. A. L. Kail has drawn
attention to similar occurrences in the vicinity of the Komati
River in the Barberton district. Of these he says:-

T ........ the exact relationship to the

surrounding granite cannot be made out very

satisfactorily; they appear, on the whole,

more closoly analogous to the Jamestown

Series than to any other group and may

represent isolated remnants of that

formation. 1 (3)

Dr. L. J. Krige likewise draws attention to o.ccurrences of
massive and schistose, basic and ultrabasic crystalline rocks,
surrounded by granite, in the country south of Piet Retief.

These he has mapped as belonging to the Swaziland System, and
the convention on the map is the same as that adopted for the
Jamestown Series on the Barberton map. One concludes, therefore,
that such a tacit assumption has been tentatively made although

no such implication is specified in the text. (4) .

The occurrences within the area under consideration will now
be described. As already mentioned, those patches, which are
intimately associated with the intrusive pre-Pongola granite,
have been recorded on the map by stippling among the conven-

tions employed to indicate this granite.

(@) The Basic Schists.

In the vicinity of the orchard of Kubuta Estate, and about
300 yards to the west of the stone building, an outcrop of
black, glistening, foliated rock occurs. The outcrop is not
prominent and forms a part of the general westward slope
without any surface irregularity to Indicate it. It can be
seen in the bed of a small deep spruit to dip at an

indeterminable though apparently steep, angle towards the
south-east/..,
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south-east. In another smaller spruit 900 - 1,000 yards
towards the north-east it is again exposed, but less clearly,
and in a more weathered condition. The weathering is
characteristic, yielding a deep-reddish soil with abundant
shed fragments, angular and rounded, of white, and black
glassy quartz. This feature has been employed for the
tracing and delimiting of those unexposed occurrences. The
dark glassy quartz occurs as small veins cutting the rock in
all directions and becomes particularly abundant in the wvicinily
of the dolerite dyke intrusions. No exposures were found in
the beds of either the Hlatusane or Hpopota in this vicinity.
Towards the south-west, and close to the spruit in which it is
best exposed, it is cut through by a dolerite dyke with
prominent boulder outcrop. Beyond this, in the same
direction along the strike, any evidence of its continuance

becomes obscured by a thick covering of lightish sandy soil.

A slide (D.8) was prepared for microscopic examination. This
revealed the rock as an amphlbolite with pronounced and
typical granoblastic texture, and no sign of schistosity
(Plate iy, Figure 1). The apparent schistosity in some hand
specimens may be due to local alignment of the hornblende
crystals. A detailed petrographic description is given in
Appendix I. The rock recalls the plagioclase-amphibolites
found in the epldiorite group of Pitlochry, Perthshire,

Scotland. (5)

Immediately underlying the above black, glistening amphlbolite

and showing a pale-brown, nodular and pitted, weathered

surface, 1s a talc-rock. This is depicted on the map and
marked Tc. Exposures are limited and difficult of detailed
examination. In hand specimen the rock is pale yellowish

to greenish in colour, fibrous in character, and very soft with
a somewhat soapy feeling. In general, the fibres form a
felted plexus, rather than a parallel arrangement, of elongated

blades and acicular crystals. Under the microscope, the

fibrous/...
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fibrous crystals are 3een to have an Interlacing and plumulose
arrangement. The crystals are predominantly colourless
tremolite with marginal alteration to talc, and, what appears
to be scaly antigorite. Grains of magnetite, some well-
shaped, are fairly abundant and are mostly confined to the
margins of the tremolite crystals. The rock is a typical

tremolite-talc-schist with weak schistosity.

The area occupied by these rocks is estimated at approximately
70 acres. The line of demarcation between the two appears

to be sharp.

Grossing the road in a south-westerly direction towards Llaasingobe
one comes to the Sihala spruit. In the bed of this spruit,

at about 300 yards from its junction with the Mpopota, dark
schistose rock with lighter bands is again encountered,
intimately associated with banded and gneissose granite . The
exposure 1is poor. From this point in the same direction the
ground rises to a prominent kopje. The top and upper slopes
of this kopje are composed of massive dolerite. On the
western slopes, immediately underlying this flat-lying dolerite,
are a few exposures of the dark schist again. This rock has

a superficial resemblance to that described above, in its dark
colour and glistening appearance. Its coarser grain and
massive character arg however, obvious even in hand specimen.
Under the microscope, it is seen to consist essentially of a
coarse mosaic of plates (showing the characteristic amphibole
cleavages) and fibrous aggregates of greenish-brown, pleochroic,
uralitlc hornblende, and long bladed prisms, frequently in
platy aggregates, of tremolite. . Grains of epidote, inter-
stltially in trains and small blebs, as well as enclosed within
the colourless amphibole, are fairly abundant. Magnetite,

in secondary grains bounding the colourless amphibole, and also

in well-shaped primary crystals, 1is present in fair amount. The
rock is best described as an amphlbolite. (Slide D.6.A. Plate Iv,
Figure 2).

The strike/...
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The strike and dip conform to the other occurrence Just
described, and this is probably a continuation of the same
formation. Exposures were sought in the lower slopes but
could not be found on account of the tall, dense grass and
abundant soil. It was, thus, quite impossible to make even
an approximate estimate of the thickness or extent of the

formation.

The general strike direction was then followed farther towards
Maasingobe down steep slopes, littered with dolerite boulder
talus, into the deep, dongalike, dry-bed of another tributary
branch of the Hpopota. In this locality, the search for

further outcrops was carried out in the somewhat difficult
conditions of very dense vegetation and advanced weathering.
Indications in the form of a few talcose pebbles and boulders
were observed. In the neighbourhood of a Kaffir kraal on the
uprising slopes towards the dolerite, a further small outcrop of
schistose rock is found. This is continuous below the thick
dolerite sill which rises as precipitous kranztes to the summit
of TIiaasingobe. An exposure at a short distance below the
dolerite permitted of examination. The outcrop is identical
with that of the tremolite-talc-schlst described above and

would lead to a similar description. Specimens taken after
excavation to a depth of a few feet show differences in the
lighter colour and more granular character of the rock and in tte
the presence of asbestiform bands up to 2” inches in width. The
rock itself is composed almost entirely of plates of fibrous
tremolite aggregates with marginal scales of talc. Epidote
grains are abundant and the rock is cut by small veins of that
mineral. TIlagnetlte grains occur in fair quantity. The
asbestiform bands consist essentially of tremolite and actinolito
with some talc, 1in typical cross-fibre arrangement. The fibres
are brittle and compact and cannot be separated in the manner
usually associated with the name asbestos, but may become more
typical when followed deeper. The rock is a tremoli