i

S
{
o
.
A
e
.*I




26 MA! 1974 yemarsan

Cota
Exempl. .o ...

pl. ... -
Ne Entrée}ﬂ_:ﬂ:igw

SWAZILAND

MINISTRY OF COMMERCE INDUSTRY
AND MINES

ANNUAL REPORT
of the
GEOLOGICAL SURVEY AND
MINES DEPARTMENT

For THE YEAR ENDING
31st DECEMBER 1970



















































20

(d) PUBLICATIONS

99, The following maps and reports were published during the year:—

(i} Annual Report of the Geological Survey & Mines Department for
the year ending 31st December 1969.

(i) Geological Map Sheet II, Pigg's Peak.

(iti) A paper by Dr. D. R. Hunter entitled “The Ancient Gneiss Comp-
lex in Swaziland™ was published in the Transactions of the Geolo-
gical Society of South Africa Vol, LXXIII.

J. G. URIE

Acting Director of Geological Survey and Commissioner of Mines.
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105, The two geophysicists, Mr, R, B. Evans and Dr. Burley, secended to Swazi-
land by the Institute of Geolugical Sciences, London, {or twe months from the end
of April 1o the end of June conducted surveys with the 1P, variable frequency unit.
This secondmient fulfilied Swaziland’s obligation to provide four man-maonths of
geophysicists time during 1968 as part ol its counterpart contribution. The majority
of the survey time was speat on the Usushwana Complex where the airborne
electromagnetic survey completed in 1967 had indicated two major anomalies
and where disseminated sulphide mineralization was known to occur from geolo-
gical mapping.

106. Traverses with the 1.P. equipment were also completed over the eastern
flank of Ngwenya Mountain, where the airborne survey had reported an anomaly.

107. During the pericd the geophysicists were in Swarziland they completed 16.5
line miles of traversing. Nong of the technical assistants nor labourers attached 1o
the field party had any previous expericnce of tiis type of work so that it was
necessary Lo train the persennel.

108, Mr. J. K, Whittingham carried out an electro-magnetic and magnetometer
survey over an area of three squarc miles at Makwane, Hhohho District, This
involved 35 line mile of traversing. In addition to this work Mr. Whittingham
assisted the United Nations geophysicist, Mr. W. Robinsen, in his ground follow-up
investigations of anomalies detected during the airborne electromagnetic survey.
The four localities examined were Malolotsha {Hhohho District), Hele River
{Manzini District), Mgewane (Manzini District) and Mtambe Hill (Manzini Dis-
trict).

109. At these localities the Jalander flux-gate magnetometer, the E.M. gun and
the Sharpe SP-RS equipment was used.

110. Geochemical prospecting was concerned with the selection of areas for
detatled grid sampling based on the results of the stream sediment sampling pro-
gramme completed in 1967, Soil sample grids were laid down over the selected
areas to define more precisely the location of the geochemical anomaly, after which,
trenches and/or borgholes were sited. The search for a definitive pathfinder element
continued : preliminary results suggest that antimony may be significant.

111, Mr. J. G. Uric supervised trenching and bed rock sampling in an area
immediately to the south of the dormant Art Union gold prospect. Trenches total-
ling 1,145 feet in length were dug and channel sampied.

[12. Mr. R. P. Edwards supervised the grid sampling of eight areas north of Pigg’s
Peak between May and August, The samples were analysed for arsenic and anti-
mony. On Mr. A, S. Dlamini’s appointment, he assumed charge of the trenching
programme at three of these localities in addition to supervising trenching and
sampling in an area to the southeast of the dormant She gold mine. Trenches
totalling 1,073 feet in length were dug at these localities.

113, Mr. A. 8. Dlamini collected 213 soil profile samples from the trenches at
the four locations for which he was responsible in addition tosamplingthe irenches
for gold assay, At one location Mr. Dlamini collected an additional 33 scil samples
at closer intervals than the original grid in an attempt to define more precisely a
geochemical anomaly, Mr., Dlamini prepared geological descriptions of all the
trenches and outcrop geological maps of the immediate vicinity of the trenches.
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166. A further paper by Dr. D, R. Hunter on the occurrence of an assumed glacial
valley in southern Swaziland was accepted for publication by the Geological
Society of South Africa.

D. R. HUNTER
Acting Director of Geological Survey and Commissioner of Mines.

Mbabane
April, 1969















APPENDIX V

SUMMARY OF DIAMOND DRILLING FOR YEAR ENDING DECEMBER, 1968

B.H. Depth
No. Sfeet Formation Locality Remarks
316 951 Chert, serpentinite, lavas Mineral Concession 41M Drilled on behalf of Mineral Holdings
Limited
317 491 Sandstone and dolerite Mineral Rights Swazi Nation | Geophysical anomaly
3138 315 | Amphibolite S.N.L.10 Geophysical nomaly
319 531 Serpentinite, amphibolite and schist | Farm 21P Makwanakop asbestos
320 232 | Amphibolite Farm 21P Makwanakop asbestos
321 335 | Pyroxenite S.N.L.10 Geophysical anomaly
322 398 | Amphibolite and serpentinite Farm 21P Makwanakop asbestos
323 154 | Gabbro S.N.L.10 Geophysical anomaly
324 363 Phyllite and chert Farm A 17/P Geophysical anomaly
325 802 | Serpentinite and amphibolite Farm A 17/P Forbes Reef Gold Mine
326 536 | Iron and shale Farm A 2/5 Ngwenya Mountain
327 395 | Serpentinite and amphibolite Farm A 17/9 Forbes Reef gold
328 200 | Sandstone Farm 704 Water borchole Ehlance
329 220 | Basalt Farm 704 Water borehole Ehlane
330 110 | Talc schist Farm 3/5P Geochemical anomaly
33 152 | Quartzite Farm 2/5P . Geochemical anomaly
3324 40 | Dolerite ¢ Farm 704 Water borehole Ehlane
3328 142 | Basalt Farm 704 Water borehole Ehlane
333 200 | Sandstone Farm 704 Water borehoie Ehlane
334 270 | Talc schist and quartzite SNL2 Geochemical anomaly
ToTAL 6,837

33
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APPENDIX VII Continued

LIST OF MAPS AND DIAGRAMS
prepared by the Draughting Office

No. Title Secale Author

806 Western Magnetic Horizon, Location 1,

Mhlataan, Borehole Section 1:2,500 J.G.U.
807 Explosives Magazine Design DA.CP.
808 Distribution of Ancient Gneiss Complex 1:50,000 D.R.H.
809 Diagrams A, B, C, D and E (to Accompany

Report on Ancient Gneiss Complex) — D.R.H.
810 Table III Mineral composition and Optical

Properties, Ancient Gneiss Complex — D.R.H.
811 Table I Mineral Composition and Optical

Properties, Ancient Gneiss Complex — D.R.H.
812 Table Il Modal Analyses, Ancient Gneiss

Complex — D.R.H.

813 Table TV Chemical Analyses, Cation
Percentages, Norms and Niggli Values —_ D.R.H.
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108. E.M. traverses were made across Ntonga ridge, east of the Ngwavuma
valley, near Hlatikulu, to see if any anomaly could be obtained over a quariz
reef carrying galena. A distinct anomaly was obtained over a dolerite dyke follow-
ing the same ridge but there was no anomaly which could be attributed to the
gquartz reef,

[F] SpeCIAL INVESTIGATIONS
(i) Enginecering Geology

109. Visits were paid to proposed dam sites on the Lomati and Popornyane Rivers
with officials of the Departments of Public Works and Agriculture. Further
visits were made with the same officers and the Adviser to the Secretary of State
on Water Affairs to proposed dam sites on the Usushwana and Usutu Rivers.

(ii} Gravimetric Survey

110, The results of the gravimetric survey were made available to the Department
during the year. The resulis are incorporated on Bouger and isostatic anomaly
maps which will be published together with an interpretation of the anomalies in
the Departmental Bulletin which is in the course of preparation.

(ili) Geochronology

111. Dr. J. N. Spelling of the Age Determination Unit of the Institute of Geolo-
gical Sciences at the Department of Geology and Mineralogy at Oxford University,
undertook the following age determinations on behalf of the Department on rocks
from the Lebombe range in eastern Swaziland.

No, Locality Rocks Method Age (my.)

1. | W. of Lubuli,
Lebombo District | Dolerite 159 + 10 m.y.

2. | WNkalishane Valley, Augite

Lebombo District diorite 152 + 10 m.y.
3. | Nkalishane Valley Whole rock

Lebombo District Dolerite K/Ar 182 + 12 m.y.
4, | Stegi road Porphyritic 149 -+ 10 m.y.

basalt
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1. INTRODUCTION

The year 1965 saw the first full year of production for the Ngwenya iron ore
mine and the colliery at Mpaka. The resultant considerable increase in value
of minerals produced is refiected in the annual figures in Appendix T.

2. Dr. 8. H. Shaw, C.M.G., O.B.E., Director of Overseas Geological Surveys
visited the Department for four days in June for technical discussions with His
Excellency, Sir Francis Loyd, K.C.M.G., O.B.E., and the Director and staff of
the Department and also other Senior Government officials.

3. The Director accompanied Mrs Eirene White, M.P., Parliamentary Under-
Secretary of State, on a tour of the Havelock asbestos mine. The Under-Secretary
of State, Colonial Office, J. E. Marnham, Esq., CM.G., M.C., T.D,, visited the
Ngwenya iron ore mine in the company of the Director and Acting Manager,
Mr. R. Stephenson.

4. With the arrival of Mr. J. K. Whittingham, geologist/geophysicist the C.D.
& W. Scheme for the location of underground water supplies was set in motion.
Miss M. E. Macpherson was appointed to the post of assistant draughtswoman
and Miss S. F. Harvey to the post of stenographer in the place of Miss V. M, Slatem
who resigned to get married, Mr. J. 8. McCall, Driller, retired on the expiration
of his contract. Mr, P, J. Van der Walt was appointed to this post. Mrs, Thabede
was appointed to the post of clerk and Mr. Vilakazi to the newly created post
of Trainee Draughtsman and Messrs P, Gama and J. Motha were appointed Trainee
Drillers, During the absence of Mr. D. A. C. Purser on overseas leave, Mr, Urie,
acted as Inspector of Mines. 1 regret to report that Mr, T. G. Blofeld, Inspector
of Machinery, was taken ill in the last quarter of the year and is still on sick leave
at the year end.

5. During the year the application made to the United Nations Special Fund
for financial and technical assistance for an aerial geophysical survey of the Terri-
tory was approved. It is anticipated that the Project Manager will assume duty
early in 1966, and that the flying operations will commence in the second quarter
of the year.

6. Pror to the arrival of Mr. Whittingham the opportunity was taken to visit
the Bechuanaland Geological Survey whose advice on the problems of underground
water supplies and geophysical equipment was greatly appreciated,

7. The Geological Society of South Africa held its Eighth Annual Congress in
Johannesburg in July. This was attended by the Director, who was on the congress
organization committee, and Messrs Hunter and Urie. Papers were presented
at the annual congress by Messrs Hunter, Urie and Jones, On the seven day
post-Congress excursion to the Barberton Mountain Land the Director was one
of the organizers of the Swaziland excursion and Messrs Hunter and Urie acted
as guides.

8. Close liaison has been maintained with Dr. Snelling of the Age Determination
Unit, Oxford, of the Overseas Gecelogical Survey and also with Dr. Allsopp, of the
Bernard Price Institute, Johannesburg in connexion with the geochronology of a
variety of Swaziland rock types. The most helpful assistance provided by both
these organization is gratefully acknowledged.
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9. Samples for age determination also were collected for submission to Professor
Engel of the University of California. Specimens of ultrabasic rocks were prepared
for the Econornic Geology Research Unit of the University of the Witwatersrand
in ¢connexion with their contribution to the International Upper Mantle Project.

10. The secondment to the Territory of Dr. Masson-Smith and Mr. Evans, of
the Geophysical section of the Overseas Geological Surveys, London, who under-
took the first detailed gravity survey of Swaziland, was greatly appreciated, The
preliminary results of their work expected early in 1966 are eagerly awaited.

11. Due to very severe drought conditions particularly in the Lowveld area which
were only alleviated by rains very late in the year, coupled with a serious outbreak
of foot and mouth disease in February, considerable attention, as an emergency
measure, had to be given to the siting and drilling of water boreholes in selected
areas. This crash programme naturally interferred with the planned routine work
of the Department. Nevertheless the strategically sited water boreholes should
be of lasting benefit to community development.



1. GEOLOGICAL SURVEY

12, Mr. D. H. Jones continued the detailed mapping of the Swaziland System
rocks and the Jamestown Igneous Complex ultramafics in northwestern Swaziland.
An area of 57 square miles was mapped using aerial photographs on a scale of
1:10,000 and topographical forestry maps of 1:12,000 scale.

In the Lichfield — Dwaleli area of southwest Swaziland Mr, C. J. Beggs
mapped 56 square miles on a scale of 1:10,000. The area is underlain by granites,
gneisses, pyroxenites, amphibolites and serpentinites. During the early part of
the year Mr. J. G. Urie undertook a detailed study of the metamorphism of sedi-
mentary and ultramafic units of the Motjaan valley, Forbes Reef area, in northwest
Swaziland and continued a reconnaissance structural investigation of the same
area. This structural work, it would seem, has a considerable bearing on the
mineraklization of certain areas in this part of the country.

13, Mr. Hunter remapped a portion of the contact of the post-orogenic granite
pluton southeast of Mbabane, Minor structures and lineations in the hornblende
granodioritic gneiss southeast of Mankaiana were also mapped.

[A] ey D, R, HunTER — GGEOLOGIST.

14. The writer was on duty throughout the year except for a brief period of leave
taken in September.

Coal

15, The drilling programme undertaken under contract with the Johannesburg
Consolidated Investment Company Limited ai the Maloma anthracite prospect
was completed in January. The rigs were then moved to the area north of the
Maloma-Nsoko road where the possibility was tested that intact blocks of coal
remained. However, the boreholes drilled there indicated that there is considerable
faulting which displaces the main seam to depths in excess of 1,000 feet below
surface. In view of the unsatisfactory results work was abandoned.

Gold

16. Between April and September further boreholes were drilled at the dormant
Daisy mine on behalf of Rand Mines Limited who had obtained a prospecting
licence over the area. The results of this work are confidential,

Ruashale Prospect

17. Towards the end of the year drilling began at the Rashale prospect at Forbes
Reef. The area had been drilled some years ago during prospecting operations
for radioactive minerals. This driiling encountered a hitherto unsuspected occur-
rence of siderite, prospecting rights to which were subsequently granted to the
Swaziland Iron Ore Development Company Limited. The presence of metallic
sulphides was noted in the original boreholes and it was decided to investigate
the area again in the hopes of locating sulphide and auriferous deposits. At the
vear’s end the boreholes were not completed.
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Miscellaneous Drilling

18. A borehole was driiled on farm F55 in the Manzini District near the Transvaal
border where an occurrence of chrysotile asbestos had been prospected some years
ago. In one of the old boreholes a narrow nickeliferous sulphide segregation
was intersected. This borehole was sited in an attempt to achieve a second inter-
section of this segregation but the borehole passed through only serpentinite and
pytoxenite, the latter containing small patches of finely disseminated sulphides.

19. Boreholes were drilled for Swaziland Collieries Limited to help determine
the displacements on faults in their mining area at Mpaka.

20. A borehole was drilled at the sillimanite occurrence in the Mahlangatsha
Mountains, This drilling fell under J. G. Urie's control.

Geological Mapping

21, The contact of the Mbabane granite pluton with the gneisses was mapped
north and south of Mbabane. A major fault in the pluton was traced from the
Black Mbuluzi River northwards towards Forbes Reef where it crosses into the
late-orogenic biotite granite.

22, Lineations and minor structures in the hornblende granodiorite gneiss were
recorded in the area south and southwest of Mankaiana. The lineations plunge
to the east at low angles. Insufficient work has been completed to interpret the
significance of these lincations.

23. The work of a student from the University of Natal mapping an area of
gneisses south of Hlatikulu was supervised.

Geological Research

z4. The Bernard Price Institute of Geophysical Research, Johannesburg, continued
to undertake age determinations on various granites. In connexion with this work
samples of granite were collected from the Mliba area, the Ngwempisi pluton
and the Hlatikulu area, Sixteen samples were collected and prepared.

25. As a result of the visit of Professor Engel of the University of California
(San Diego) a large sample of gneiss was collected from the Mkondo valley north
of Hlatikulu and prepared for submission to Professor Engel, who proposes io
separate the zircon content for age determination.

26. Samples of basalt, dolerite and rhyolite were collected from Big Bend,
Ngwavuma Gorge and Lubuli for age determination at Oxford University.

27. A suite of specimens of ultrabasic rocks was collected at the request of the
Economic Geology Research Unit, University of the Witwatersrand. Thirty
samples of kaolin were collected at the kaolin prospect in the Mahlangatsha
Mountains to determine the distribution of Ti0, in the clay.

Miscellaneous

28. The Annual Congress of the Geological Society of South Africa met in Johan-
nesburg in July., The theme of the Congress was the geology of the Barberton
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Mountain Land. A paper on the granites of Swaziland was prepared and read
at the Congress. After the Congress a party of some thirty geologists spent three
days in Swaziland, for whom itineraries and descriptive matter were prepared.

29. Evidence was given in court at Manzini in one case invelving the fraudulent
possession of unwrought gold.

30. Lectures on the organization, methods and objects of the Geological Survey
and Mines Department were given to recruits to the Special Branch, Swaziland
Police. A further lecture on geology was given to the pupils of St. Michaels'
School, Manzini.

31. Various visiting mining engineers and geologists were shown mineral occur-
rences in which their companies were interested,

32. A short article on the early history of mining and prospecting in Swaziland
was written for publication in the Swaziland Teachers Journal.

33. The editing of the Department’s Bulletin No. 5 was completed and the first
proofs from the printers corrected.

[B] By J. G. Urie — GECLOGIST

34, Daring the early part of the year a structural investigation of the Forbes
Reef — Ngwenya Iron Mine — Motjaan valley area was continued and a study
was made of the metamorphic zones occurring along the periphery of the fold
belt in this area.

35. In May an examination and survey of clay fields in the vicinity of Maseru,
Basutoland was undertaken. During July the writer attended the 8th Annual
Congress of the Geological Society of South Africa and post-congress excursion
through Northwestern Swaziland and the Barberton Mountain Land. Two
papers entitled “Metamorphic Zones and the Archaean Fold Belt in Northwestern
Swaziland”™ by J. G. Urie and D. H. Jones and “A Reconnaissance Structural
Investigation in the Forbes Reef Area, Swaziland™ by J. (. Urie were read at
the congress.

36. In September and part of October the post of Inspector of Mines was held
during the absence on overseas leave of Mr. D. A. C. Purser. During the remainder
of the year investigation of mineral occurrences in various parts of the territory
was carvied out.

37. Work at headquarters included the preparation of reports, the examination
of numerous rock slides and the identification of specimens submitted by private
persons and the Police Department.

Forbes Reef — Ngwenya Iron Mine Area — Hhohho District

38, Within this area Archacan sediments of the Swaziland System and schists
of the Jamestown Ignecus Complex are the primary rock types encountered, These
geosynclinal sediments and associated schists have been strongly folded and invaded
by a late orogenic granite.
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39, A study was made, in particular, of the formations occurring within the
metamorphic aureole of the granite. Within the aureole gneissic, hornfelsic and
serpentinous rocks and amphibolitic, chloritic and tailcose schist occur. On a
mineralogical basis the rocks lying within this peripheral metamorphic zone have
been divided into meta-sedimentary and magnesia-rich groups. The former
includes derivatives of sedimentary material and possibly also volcanic material.
In the field a transition from quartz-chlorite-carbonate schist to pyroxene-bearing
hornfelses can be traced across the metamorphic aureole, The magnesia-rich
group includes serpentinous, amphibolitic and talcose rocks which are largely, if
not entirely, derived from ultramafites. A transition from antigorite-chlorite-
amphibole rocks, occasionally containing olivine, to tale-chlorite-carbonate
schists can be traced outwards from the granite contact.

40, Investigation of small scale structures in the arca was continued. Despite
the structural complexity of the area, studies to date indicate that deformation
can be related to only two main folding episodes:— (i) An early and intense phase
of folding about northerly to northeasterly trending axes. This folding episode
is attributed to a complex stress system operating in an east-west to west-north-
westerly direction. (ii) A later and less intense phase of folding about northwest
trending axes. This folding phase deformed the earlier structures and led to the
imprinting of new structures.

41. Studies of structural phenomena along the granite contact suggest the follow-
ing. The onset of granite emplacement was broadly synchronous with the carly
period of deformation. Emplacement of the granite in its final position was not
simultaneous along the length of the fold-belt. The position which the near-
structureless granite in the Forbes Reef area occupies was attained only in the
waning phasecs of the early peried of deformation. The position which the marginal-
ly foliated granite of the Motjaan valley occupies was possibly attained at an earlier
stage. The relationship of granite emplacement to the second phase of deformation
has not been established. It would appear, however, that folding occurred either
after emplaccment of the granite but prior to complete consolidation of the magma
or possibly during some late phasc of granite emplacement,

Cinnabar — Hhohho District

42, A prospecting gang operating in the Pigg's Peak area found traces of
cinnabar mineralization to the north of the known occurrence at Cinnabar Ridge.
Trenching of the area did not reveal the presence of the mineral in any quantity,

43, Intercst in the area was, however, re-awakened and, in collaboration with
the concessionaires, it was decided that subsurface investigation of the occurrence
at Cinnabar Ridge was warranted, Accordingly an existing adii is now being
driven eastwards to intersect the mineralized zone at a depth of approximately
100 feet below the level of the old quarry. Operations commenced in June. As
only hammer boys are being used, progress in the fractured but hard cherts and
mylonites has been extremely slow and the anticipated zone of mincralization is
only now being penetrated. Other than trace amounts of cinnabar in panned
samples no mineralization has been observed,

Sillimanite — Manzini District

44, The existence of sillimanite-bearing horizons along the eastern flank of the
Mahlangatsha mountains and towards the base of the Mozaan Scries has been
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known for some years. The alumina confent of these horizons is, in general,
rather low and a further search in the area was thus undertaken.

45, A minor occurrence of sillimanite-bearing rock was located on Farm No. 588
and to the east of the known horizons, With the exception of the upper portion
of the horizon the rock has a coarsely felted texture. Acicular laths of sillimanite
and intergrown gquartz are the essential constituents. Muscovite, iron oxides,
zircon and other accessories are present. Results of partial analyses of random
specimens are given below:—

Sample Si0, ALD, Ti0, Fel
1 49.92 46.19 1.16 1.00
2 52.54 42.28 0.63 0.30
3 64.09 31.28 0.97 1.29

46, The analyses indicate that the sillimanite content is appreciable. The horizon
is as much as 20 feet in thickness but its strike length is extremely limited. To
the north it pinches amid the granulitic country rock while to the south it is termi-
nated by the granite so that the strike length does not exceed 700 feet. A borehole
drilled to the south of the most southerly outerop and so sited as to intersect
the horizon at an anticipated depth of 200 feet penetrated only granulitic country
rock and a series of granite tongues, The horizon occurs at the foot of, and dips
westwards at an angle of 30° into the mountain scarp. Mining would necessitate
the stripping of Iarge tonnages of overburden and it is unlikely that the cecurrence
could be successfully exploited.

Lithium — Shiselweni District

47, Lithium-bearing pegmatites in the Kubuta area were originally reported and
briefly described by G. N, Hamiliton in 1938,

48, These pegmatites are situated along the crest and southern flank of a rounded
hill lying approximately one mile west-northwest of the Kubuta homestead.

49. A medium-grained leucocratic rock of granitic composition builds the crest
and northern flank of the hill. Along the southern and eastern flanks granodio-
rite and rafts of amphibolite occur.

50. The lithium bearing pegmatites are present as two fairly large, and a number of
smaller bodies. They are irregular in form and appear to be subhorizontal masses.

51. Alkali feldspar, microcline, orthoclase and albite, along with quartz, form
the principle constituent minerals of the pegmatites. Lithium bearing minerals
are represented by rubellite and lepidolite. The former is seen as pink coloured,
acicular prisms. Lepidolite occurs as small plates but more commonly is seen as
massed ageregates of small shreds which in hand specimen form scattered, inter-
stitial, mauve coloured patches and clusters. In places mauve coloured quartz is
seen. The microscope reveals that the colour is imparted by clusters of minute
lepidolite shreds.

52. Results of analyses of 21 samples indicate that the lithium oxide content of
the pegmatite varies from trace amounts to 0.66%,. A sample of mineralized grani-
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tic country rock returned a value of 1.53%,. In view of the low lithia content
and the srnall size of the pegmatite bodies successful exploitation of the occurrence
would not be possible.

Clay — Maseru Basutoland

53, During QOctober 1964, and at the request of the Basutoland Government a
reconnaissance of the Maseru area was undertaken in order to ascertain if clays
suitable for brickmaking are present in the vicinity of the township. Six fields
were located and sampled. Preliminary kiln tests indicated that suitable material
is present in four of the fields. During May of this year pitting, re-sampling and
a survey of these four fields was undertaken. A detailed report has been submitted
to the Basutoland Government.

[C] RerorT BY D. H, JONES — (GEOLOGIST

54. Apart from two weeks annual leave in January and four weeks overseas at the
end of September, the writer was on duty throughout the year. The period from the
end of January to the beginning of April was spend in headquarters interpreting
data collected during the 1964 field season, examining 225 rocks slides and preparing
geological maps and sections. In addition average heights were calculated in a
kilometri¢ grid on 1:50,000 scale topographical maps of Swaziland for use in the
forthcoming geophysical survey of the Territory. At this time also a paper entitled
“Metamorphic Zones of the Archaean Fold Belt in Northwest Swaziland” was
written in conjunction with Mr. Urie of the Department for publication by the
Geological Society of South Africa.

55. Detailed mapping of Pigg’s Peak — Havelock arca in the Hhohho District
in northwestern Swaziland was undertaken from the beginning of April to the end
of September. A tract of country covering 57 square miles was mapped in detail
using 1:12,000 scale topographical forestry maps and aerial photographs enlarged
to a scale of 1:10,000. The surveyed area is bounded to the west and northwest
by the Transvaal border and to the southeast by the granite contact. It includes
Emlembe Mountain to the north and is demarcated to the south by the southernmost
boundaries of Swaziland Plantations Limited., Peak Timbers Limited and Havelock
mine. The area is underlain by highly contorted rocks of the Swaziland System
and Jamestown Complex into which have been intruded granite and post-granite
dykes of basic composition., Constituting the southernmost extension of the
Barberton Mountain Land auriferous belt, the area was extensively prospected
for gold as well as asbestos, iron and cinnabar. All guartz veins, occurrences
of sulphide-bearing rock and serpentinites were ¢xamined and all sireams and
rivers panned for gold. A total of 398 rock samples were collected of which 282
were panned and the remainder fire assayed. The old workings of the Emlembe
and Pigg’s Peak gold mines were investigated during the survey,

56. From October to the end of the year, the writer returned to headquarters
duties and has been engaged on interpreting and plotting data derived from the
1964 field season.
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The Pigg’s Peak — Havelock Survey, Hhohho District
ToPOGRAPHY

57. The surveyed area of 57 square miles is of a very dissected nature and extremely
complicated geologically, It is dominated along its western and northwestern
margins by the Makonjwa Range with Emlembe Mountain forming the highest
point with an elevation of 6,109 feet. In the centre of the area Nottingham Peak
is a prominent landmark with its crest 4,200 feet above sea level. The road between
Havelock and Pigg’s Peak follows the watershed between the Lomati and Komati
rivers. North of the road such tributaries as the Poponyane, Mgudugudu and
Black Diamond Creek flow northeastwards to join the Lomati. South of the road
such tributaries as the Umkomazaan and Ruby Creck deeply dissect the terrain
on their way to join the Komati River,

STRATIGRAPHY

58. Stratigraphically the rocks of the area conform with the concept that the
strata of the Barberton Mountain Land were deposited in a geosynclhinal environ-
ment. The area constitutes, therefore, part of the relic of a classic Archaean geo-
syncline; the Swaziland System representing the depositional phase, the Jamestown
Complex an initial magmatic phase and the granite to the southeast a late-orogenic
phase.

The Swaziland System
The Figtree Scrics

59. The Figtree Scrics is the lowest represented member of the Swaziland System
in the area and comprises a considerable thickness of mainly argillacecus sediments.
It may be faken to represent a flysch facies in the foredeep of the geosyncline.
Shales and phyllites form the greater part of the series with narrow intercalations
of quartzites, grit, arkose and chert. Ferruginous shales and banded ironstones
are prominent in the succession at Havelock and 14 miles to the southwest at Tron
Hill. The argillaceous sediments are generally soft and easily eroded whereas the
more siliceous members form ridges of high ground.

The Moodies Series

60. The Moodies Series represents the molasse facies of the geosyncline consisting
of psammitic and psephitic sediments. A well developed conglomerate marks
the base of the series and is consistently present throughout the area, its absence
at any locality being attributable to faulting. Comprising ill-sorted pebbles and
boulders of chert, grit, shale, banded ironstone and, occasionally, jasper, the basal
conglomerate lies disconformably on the underlying Figtree Series. Succeeding
the conglomerate are uneven-grained gritty quarizites with scattered angular and
sub-angular pebbles of grit and chert, and numerous loosely packed pebble and
boulder conglomerates. Felspathic and calcareous grit bands occur intermittently
throughout the quartzites. Due to the hardness of its sediments the Moodies
Series occupies high lying ground and builds the prominent Emlembe Mountain,
At this last mentioned locality the basal conglomerate is particularly well developed
to a thickness in excess of 250 feet. Inversion of strata results in the conglomerate
being exposed on the whole dip slope of the mountain and the succeeding quartzites



12
being observed in deep gorges only. Moodies Series sediments alsc occur in a
faulted synclinal trough lying between Nottinghamn Peak and Pigg’s Peak mine,

THE JAMESTOWN COMPLEX

61. Metamorphosed ultra-basic rocks of the Jamestown Complex occur in inti-
mate association with Figtree Series sediments. Besides talc-tremolite schist,
tale-chlorite schist, tale-carbonate schist and amphibolite, lenticular shaped bodies
of serpentinite are prevelant throughout the area. Light apple green and dark
green coloured varieties occur. The contact between the serpentinite bodies
and the associated schists may either be gradational or, as is more commonly the
case, sharply defined due to faulting. At Havelock mine the chrysotile-bearing,
apple green serpentinite occurs in a core of dark green coloured serpentinite. The
contact between the serpentinite and adjacent schists and sediments is neariy always
faulted, though one surface outcrop clearly show banded ironstones of the Figtree
Series to have been engulfed by serpentinite. Due to its inherent softness, the
rocks of the Jamestown Complex form low Iying ground. It is haphazardly
associated with argillaceous sediments or with major fault zones. '

INTRUSIVE ROCKS

The Granite

62. The late-orogenic granite demarcates the southeastern boundary of the
surveved area and in consequence only its contact has been surveyed. Its em-
placement has had profound structural and metamorphic effects upon the pre-
existing rocks. FEssentially a medium-grained biotite granite, observed variations
in the field would indicate ifs intrusion to have occurred in more than one phase,
Both foliated and unfoliated varieties occur adjacent to the country rocks and
furthermore the aureole of contact metamorphism may vary considerably
in intensity. On the property of Swaziland Plantations two miles southwest of
Pigg’s Peak, tongues of almost pegmatitic granite extend from the granite mass.
They insinuate along foliation planes in the country rock with a cross-cutting
relationship where the tongues join the main body of the granite. Portions of the
granite become porphyritic in character in the southeastern extremity of the
surveyed area.

The Dykes

63. Two types of dykes occur in the area; firstly, diabase dykes commonly
deuterically altered, and, secondly, dolerite dykes which may be olivine or enstatite
bearing. The former are considered to be pre-Karroo System and the latter post
Karroo System in age. Their alignment is either in a northwest, east or north
direction.

METAMORPHISM
64. The area has been subjected to a complicated history of metamorphism.
Regional, thermal, contact, retrogressive and dynamic metamorphism in over-

lapping and repetitive phases have had a profound influence on the country rocks.

65. Metamorphism is most intense immediately adjacent to the granite contact.
Jamestown Complex rocks in such an environment have invariably undergone
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amphibolitization. Traced away from the contact the amphibolite zone grades
into talc-amphibole, talc-chlorite and finally talc-carbonate schists, though con-
siderably overlapping occurs between each zone.

66, Sediments in the immediate influence of the granite show metamorphic
variations dependent upon their original composition. Argillaceous sediments
containing chloritic minerals have invariably suffered amphibolitization. Amphibole
gneisses are common in the southeastern extremity of the area and grits with an
amphibole-rich matrix have aiso been observed. Aluminous sediments are con-
verted to sericite or sericite-andalusite schists. Deolomitic phyllites in close proximity
to the granite pass into pyroxene granulites. More arenaceous sediments have
undergone re-silicification,

67. The presence of carbonate in Swaziland System and Jamestown Complex
rocks and also steatization of the latter may be attributed to the effects of retro-
gressive metamorphism.

68. In by far the greater part of the area, regional and dynamic metamorphism
have played the dominant role. The main features of such metamorphism are
re-silification, mylonitization, sericitization and chloritization. Re-silicification,
and mylonitization of some grits and quartzites may be so intense that they ulti-
mately resemble primary chert, whereas many shales are converted to siliceous
slates,

69. Sericitization of argillaceous sediments results in sericitic schists and phyllites.
The introduction of interstitial chlorite and the formation of green chlorite schists
is a feature of dynamic metamorphism.

STRUCTURE

70. Two orogenic phases have influenced the structural pattern of the area, The
first and major phase initiated the tilting of the Figtree Series resulting in their
erosion prior to the deposition of the Moodies Series, The Figtree Series may
thus be regarded as pre-orogenic sediments and the Moodies Series as synorogenic
having derived, in part, its material from the uplifted Figtree Series. The phase
continued with increasing compression from the southeast resulting in the piling
of the geosynclinal strata into a series of northeast aligned overfolds. Relief of
the compressive forces was achieved by thrust faulting near paralle! to the axial
planes of the folds.

71. The second crogenic phase was less intense and with a stress direction
originating from the southwest. Cross folding thus occurred on axes generally
aligned northwestwards resulting in the buckling and warping of pre-existing
fold keels. Such buckling is particularly evident in the Havelock mine area. At
Iron Hill, 14 miles southwest of Havelock, the stress from the southwest has been
responsible for the arcuation of a pre-existing northeast aligned fold. This arcuation
is only evident on the northwest side of a northeast striking wrench-thrust fault
suggesting that the fault acted as a detachment plane. Re-activation along pre-
existing thrust planes causing slip action can be attributed to the stress of this
orogenic phase.

72. Qrogenic activity culminated with a peried of relaxation during which time
tension faults and planes developed with either a northwest, east or north trend.
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The basic dykes of the area are almost invariably intruded into these lines of
structural weakness.,

MINERALIZATION

73. The localization of mineral deposits is greatly influenced by structural controls
in the area. Almost invariably mineralization is concenfrated where a cross-
folding or arcuation has occurred. Thus, in the Havelock—Pigg's Peak area,
where such a stress has considerably influenced the structural pattern, gold, asbestos,
iron and mercury minerals are present.

Gold

74. No new occurrences of gold were located during the survey. The old Emlembe
and Pige’s Peak mines were, however, examined. In the former mine the ore
body, a brecciated re-silicified rock in tale-schists, was sampled but only low gold
values were obtained. Gold mineralization in the Pigg’s Peak mine is associated
with fractures in a re-silicified fine-grained, banded quartzite. Tweo main ore-
shoots occur on surface but converge before reaching 4 level elevation. These
shoots have been extensively mined but numerous pillars remain intact. Sampling
of one such pillar pave a value of 12.84 pennyweights over a width of 10
feet. Extraction of these pillars could well be an economic proposition. In the
country rock intervening between the main ore-bodies, gold mineralization is
generally low grade, sporadic and confined to sympathetic fractures. Selective
mining, however, could yield profitable results.

Asbestos

75. Two known occurrences of asbestos occur in the area, one at Havelock mine
and the other } mile to the west-southwest near the Transvaal border, The former
is being mined and the latter has been extensively examined by the Department
and Mineral Holdings Limited. During the present survey, a mile long body of
dark green serpentinite was located in the Umkomazaan valley on the northwestern
flank of Nottingham Hill. The serpentinite body, which is aligned in a north-
easterly direction, and has an average width of 450 feet, carries pseudo-fibre at
many localities, Numerous other small bodies of both dark green and apple-
green coloured serpentinites with pseudo-fibre occur haphazardly throughout the
surveved area.

Ifron

76. The iron deposit at Iron Hill has been previously examined by the Department
and no further comments can be added. The ore consists of haematite and specula-
rite of which there is a calculated tonnage of 15,045,000 tons at a mean grade
of 48.66 per cent iron and 22.28 per cent silica.

Mercury

77. A known occurrence of cinnabar occurs on a prominent ridge threeguarters
of a mile southeast of the old Nottingham Hill mine. The cinnabar, which is
finely disseminated in a sheared and chloritized, siliceous zone, is being investigated
by the Department at the time of submitting this report. The writer found traces
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of cinnabar in similar siliceous zones 1} miles south of the Nottingham Hill and
also in the auriferous zone of the Nottingham Hill mine itself.

[D} ReporT By C. J. BEaGs — GEOLOGIST

78. The writer was on duty throughout the year except for two weeks in October
and one week in December when leave was taken.

79. The period from January to the beginning of April was spent at Headquarters
completing a report on the geology of the Sicunusa-Mankaiana area from data
obtained during the 1964 field season. The writer was also engaged during this
period in compiling elevation maps for a gravity survey of the Territory.

80. From the beginning of April to the end of September the writer continued
field mapping north of the Ngwempisi River in the Dwaleli — Lichfield area of
southwestern Swaziland. Fifty six square miles of country were mapped on a
scale of 1:10,000 using enlarged aerial photographs. During the course of map-
ping all streams in the area were panned,

81. From October to the end of the year the writer has been at Headquarters
plotting the data and examining thin sections of samples collected during the
field seasom.

The Dwaleli — Lichfield Survey (Manzini District)

82. The country mapped in the Dwaleli-Lichficld area is bounded on the north
by the Bunya-Amsterdam road and on the south by the Ngwempisi River. To
the east it is bounded by the Mponono River and on the west by the Transvaal
border. It consists of hilly country with large areas of open veld dissected by deep
valleys. The elevation ranges from 3,150 feet at the Ngwempisi River to 4,950
feet at Lichfield. Stream patterns in the area follow the dominant northwest to
southeast joint direction.

Areal Geology

83. The greater part of the area is undertain by a suite of granite and granodioritic
rocks. Caught up in thesc are many xenoliths of ultra-basic rocks. Just south
of Dwaleli village 2 large body, 4% square miles in extent, of amphibolites, pyro-
xenites and serpentinites occurs. Within this body is a wide band of quartzites,
and meta-sediments, in the form of garnetiferous quartz-mica schists and recrystal-
lised quartzites, appears on the southern flank of this body.

84. The granites in the area were originally classified collectively as G4 granite.
The writer has subdivided the granites into various types. Chemical analyses
and age determinations on these granitic rock types are required before a final
classification can be given.

85. The granites range from the highly potassic pluton of coarse-grained Lichfield
type through the potassic fine-grained Mabonye and Dwaleli types which occur
in a sheet-like form to the sodic coarse-grained granodiorite of the Ngwempisi type.

86, Medium and coarse-grained veined gneisses representing the Ancient Gneiss
Complex occur in the upper part of the Mponono River.
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87. A large body of hypersthene gabbro occurs in the vicinity of Dwaleli Mountain
and its contact with the surrounding country rock is marked in places by a very
coarse intrusion breccia.

88. Pegmatization is very extensive in the south of the area but is less common
in the Mabanye and Dwaleli granites and is completely absent in the Lichfield
granite.

89. Dolerite dykes are very widespread throughout the area. Coarse-grained
diabase dykes show an extensive development in the central part of the area and
have a marked northwest to southeast trend and influence the stream patterntoa
great extent.

90. Xenoliths of amphibolite and talc-tremolite-actinolite schists occur through-
out the area, with the exception of that portion underlain by Lichfield granite.
They tend to follow the general pattern of an aureole of amphibolitic schists with
a core of talc-tremolite-actinolite schist.

Structure

91. Fold structures are only seen in the quartzite contained with the ultrabasic
body south of Dwaleli village. The quartzite forms a broad syncline plunging
southwest.

92. Lineations in the veined gneisses of the Mponono stream show a marked
uniformity in a N 110 direction.

93. Major faulting is not seen within the area, with the exception of a large east
to west fault which displaces the Mozaan quartzites to the west of the area in the
Transvaal and which displaces the southern portion of Dwaleli ultrabasic body some
400 feet to the east on its southern side. Minor shearing associated with the in-
trusion of the Lichfield granite is seen in the Mponono River.

Economic Geology
(@) TaLc

94. Six small bodies of talc schist were discovered on the gabbro-pyroxenite
contact east of Dwaleli Mountain. The average strike length of these bodies is
approximately 50 feet with an average width of 30 feet. Sampling of these bodies
analysed as follows:—

Sample Silica % Ferric Oxide % Magnesium Oxide %,
B1266 55:83 1.63 27.73
B1268 53.74 3.97 24.28
B1270 54.90 4.31 25.26
B1271 59.02 0.75 27.88
B1272 58.49 1.25 27.38
B1273 57.36 1.50 25.66

B1274 52.10 1.72 26.01
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{E] WATER SUPPLIES

95. With the arrival of Mr. J. K. Whittingham geologist/geophysicist the
Department for the first time was able to undertake underground water investi-
gations using geophysical instruments specifically designed for the purpose. In
this connexion the thanks of the Department are due to the Director and Staff
of the Bechuanaland Geological Survey for the loan of the Van Staden resistivity
apparatus and for instruction in the use of this and other geophysical instruments
under practical field conditions. The Department has a similar instrument on
order in addition to the Tellohm and an EM Gun which was delivered late in the
year.

(a) REePORT BY J. K. WHITTINGHAM — GEOLOGIST/GEOPHYSICIST
Water Supplies

96. The writer arrived in Swaziland on appointment as Geologist/Geophysicist
at the beginning of May.

97. In May — early June, three weeks were spent with the Geological Survey
of Bechuanaland in Lobatsi, becoming acquainted with geophysical instruments
and methods used there. The intruments used included Van Staden’s resistivity
apparatus, the Enslin-Slack electromagnetic apparatus, torsion balance, Jalander
magnetometer and Hunting’s S.F. 2 seisomgraph.

98. Shortly after return to headquarters in Mbabane, field work was commenced
and the remainder of the year was spent on field work, chiefly in the Lowveld
area. Electrical resistivity methods were used almost exclusively throughout,

LuBoMmBo DISTRICT
Nomahasha Area

99. Surveys were carried out in the Nkalishane valley in the Lebombo Mountains,
and near to the Police/Customs post and school.

100. In the first instance, two sites were marked in the Nkalishane valley, one,
it was thought, near to the margin of a basic dyke, the other in pediment with
boulders overlying rhyolite. The latter site was considered unsuitable for a rotary
drill so drilling was done at the former site. Drilling at this site was unsuccessful,
passing through intrusive igneous rock to final depth of 250 feet. Subsequent
geological investigation suggested that the ‘‘basic dyke” was in fact a sill of dioritic
rock dipping gently eastwards. It is now considered that the chances of striking
ground water in the Nkalishane valley above this sill are remote.

101. Three sites were marked on top of the Lebombo escarpment two immediately
west of the school and a third about 1 mile west-northwest of the Police/Custom
post. These are located in a zone of weathered rhyolite which runs from north
to south immediately east of the scarp crest. Springs occur in small valleys below
the crest of the escarpment. This would suggest that ground water does accumulate
at the top of the escarpment and the spring water may be derived from ground
water storage in the zone of weathered rhyolite.
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Stegi Area

102. Four boreholes sites were located on top of the Lebombo escarpment in the
vicinity of Stegi. Sites were selected at Ganspan close to the Swaziland/Mocambi-
que boundary, at Magwanyana near the foot of the Lebombo escarpment and on
Magomba Ranch.

103. At Stegi, one borehole site was selected, with two alternative sites, for the
Nazarene Mission. These sites were selected in a zone of weathered rhyolite.
The site marked for first drilling was drilled to a depth of 120 feet and gave a yield
of 130 gallons per hour,

104. Three sites were alsc marked on Mabuda Estate at the request of the Honour-
able C. F. Todd. These were also marked in places where the resistivity survey
indicated weathering to a depth of 70/90 feet. A borehole drilled on Mrs. Baden-
horst’s property adjoining Mabuda Estate, situated in the same zone of weathering
as two of the sites marked, gave a yield of 450 gallons per hour drilled to a depth
of 130 feet. This would suggest that the zone of weathered rhyolite crossing Mabuda
Estate would be a promising source of ground water. (Tweo boreholes drilled on
Mabuda Estate previously, situated away from the zone of weathering, were dry.)

105. At Ganspan Veterinary Field Station, one borehole site was chosen in a
zone of rhyolite breccia. Such sites have proved successful in the Lebombo range
both in the Republic of South Africa and in Swaziland near Mhlumeni.

106. One site was selected at Magwanyana close to the bed of ths Nyetane stream
near a site which previously proved unsuccessful.  This site is in Stormberg basalt
terrain and the Nyetane siream, flowing from north to south follows the strike
of closely spaced dolerite dykes. The resistivity survey showed a narrow zone of
low resistivity representing a zone of basalt between two dykes.

107. On Magomba Ranch (D.R. Koch's), one site was chosen by the stream
channel immediately south of the house. The site was marked in sandstone and
shale of the Ecca Series, close to the margin of a north to south vertically dipping
dolerite dyke.

Nsoko Area

108. A survey was carried out at the Metropolitan Mission, Sipofaneni, in an
attempt to locate a site for obtaining ground water, One spot was marked close
to the margin of a dolerite dyke cutting basalt, but in view of the hardness of the
rock in that area, chances of obtaining a good yield of water are considered to be
remote.

The Karroo — Precambrian Boundary

109. A group of five two and half inch boreholes, drilled along the boundary
between Karroo sandstone and Precambrian granites west of Mpaka Colliery
in 1964, showed that plentiful ground water (between 500 and 800 gallons per hour)
can be recovered from an aquifer at the base of the Karroo System and in weathered
granite immediately below. South of Mpaka, the boundary is a normal fault,
running west of north and dipping to the east. The fault plane is also considered
to be a possible source of ground water.
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110, 1In December, a survey was comimenced, to locate borchole sites at approxi-
mately four mile intervals along the Karroo/Precambrian boundary. By the end
of the year, the survey was complete as far south as Mbahaan Ranch (Corbett’s).

111. Between Mbahaan Ranch and Bordergate, the Karroo/Precambrian bound-
ary can be located approximately by examination of stream sections, but the bound-
ary itseif is not exposed at any of the localities visited. In some places, notably
at Tshaneni, the boundary is complicated as a result of emplacement of dolerite
sills.

112. Some assistance in accurate location of the Karroo/Precambrian boundary,
especially where it is faulted, may be obtained from a series of resistivity depth
probes aligned parallel to the boundary. The resistivity of the Karroo strata (sand-
stone and shale) is distinctly lower than that of the granite except where the latter
is deeply weathered. Accordingly, the position of the boundary was estimated
at the placcs where a depth probe, showing characteristic low resistivity, was located
closest to the granite outcrops.

113. In this way, ninc borchole sites were selected along the boundary between
Mbahaan Ranch and the Black Mbuluzi river. (One site at Ngomane between
the Black Mbuluzi and White Mbuluzi rivers, the remainder at approximately
four mile intervals south of the White Mbuluzi). In addition, two new sites were
selected on the Karroo/Precambrian boundary for use by Mpaka Colliery.

114. Immediately east of Mpaka Colliery, four possible drilling sites were marked
about 200 feet northeast of a dolerite dyke which strikes northwest to southeast
at 30° north. Previous exploratory drilling for coal in this area had shown that
water occurs immediately above this dyke at about 90 feet in depth and a yield of
over 300 gallons per hour was obtained. The four new sites were selected with
regard ic the possibility of striking water at comparable depth along the strike
of the dyke.

SHISELWENI DISTRICT

Gollel-Hluri Area

115. Six borehole sites were chosen in the Sikalasebodwe, Matanjeni and Nkutshini
divisions of Swazi Mation Land MNo. 31. On Skermerskraal Ranch (Hiesterinann’s),
2 sites were marked and on Progress Ranch (Hillary’s) 3 sites were selected. All
these sites mentioned above with the exception of those on Skermerskraal Ranch
(which lie in Stormberg basalt terrain) are located in the terrain of the Ecca sand-
stone/shale formation. In this part of Swaziland, sediments of the Ecca Series
and basalts of the Stormberg Series occur aliernately, being repeated by a series
of north-south faults, downthrowing to the west.

116. Details of the sites selected in Swazi Nation Land No. 31 are as follows:—

Site No. I —Sikalasebodwe (near village). In sandstonefshale formation on
eastern side of a dolerite dyke which runs north-south and dips steeply to the west.
The site is near a stream which runs due east where the dolerite dyke appears to
be displaced to the west by a east-west fault.

Site No. 2 — Matanjeni (south of Gollel — Hluti road). Above a weathered
dolerite dyke cutting sandstone/shale and striking north-south. This site has been
drilled — water was struck at 50 feet and a yield of 1500 gallons per hour obtained.
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Site No. 3 — Matanjeni (near village). In sandstone/shale formation on
margin of a dolerite dyke which runs north-south and dips vertically.

Site No. 4 — Wkutshini (upper Matanjeni valley). Above a weathered dolerite
dyke cutting north-south across a sandstone/shale formation. This site was drilled,
striking water at a depth of 195 feet and yielding 490 gallons per hour,

Site No. 5 — Nkutshini (Mhumba valley). In a broad valley floored by black
cotton soil, lacustrine type limestone and calerete, underlain by weathered sand-
stone, shale and dolerite.

Site No. 6 — Sikalasebodwe (near boundary of Vimy Ridge Ranch)) In
broad valley (Msuzwane) floored by dark soils with dolerite and sandstone boulders,
and underlain by sandstone/shale close to the line of a north-south striking dolerite
dyke exposed north of the valley.

117. The sites selected on Skermerskraal Ranch are situated close to a north-
south flowing stream close to the eastern boundary fence. Along this stream,
a zone of soft sheared light green rock, probably derived from basalt, runs for a
considerable distance, dipping about 85° to the west. It is considered that the soft
rock, if intersected, at depth may vyield ground water,

118. On Progress Ranch, two sites were marked on the eastern margin of a north-
south dolerite dyke in sandstonefshale formation, east of the Sitilo stream. A
third site was found in the upper Nkutshini valley in the northeast corner of the
property; this site is located in weathered sandstone/shale close to a north-south
dolerite dyke.

Veterinary Holding Groand, Gollel

119, Two and a half months were spent in the Holding Ground at Gollel to locate
sites for drilling in the fourteen camps planned by the Agricultural Department.
As far as possible two sites were marked in each camp, and one for the export
camps close to Gollel Township.

120. The Veterinary Holding Ground covers an area about 11 miles north to
south by 5 miles west to east on undulating plain country at the foot of the Lebombo
Range. Along the castern edge of the area, a chain of foothills of the Lebombo
Range runs from north to south. The whole area west of these foothills is in
Storraberg basalt terrain but the foothills and the pediment slope of the main
Lebombo escarpment are formed by upper Stormberg rhyolites.

121. At the time of commencement of the survey, two boreholes had been drilled
successfully in the Msuzwane valley, floored by black cotton soil overlying weather-
ed basaltic rocks. One of these gave a yield of 1800 gallons per hour from a depth
of 105 feet, another 360 gallons per hour from a depth of 170 feet. Two boreholes
have been drilled in Camp 2 west of the Gollel-Big Bend road (sited by Jennings
of Geological Survey, Bechuanaland). One of these, near the Mhlofunga stream
yielded over 1000 gallons per hour, the other, a mile to the southwest, 180 gallons
per hour.

122. The survey was concentrated along the main linear features crossinig the
Holding Ground area, namely the north-south depressions (Zibe valley, upper
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Mhlofunga valley, and the valley filled with pediment east of the Lebombo foot-
hills) also the valleys running west-northwest to east-northeast across the
area (Msuzwane and Mhlofunga valleys). Altogether, 24 sites were marked for
drilling. The first two to be drilled, in the areca designated for the headquarters
proved disappointing, one on the pediment slope behind the foothills yielded 180
gallons per hour of brackish water from 270 feet in depth, the other in the Zibe
stream gave a verv small yield after drilling to 250 feet.

123. At the former site, the borehole passed through a considerable thickness of
rhyolitic ash which would very likely give a low resistivity anomaly resembling
that indicating water-bearing strata. At the latter site anomalous geophysical
results may be due to a 50 feet thickness of black cotton soil with boulders.

124. Comparing geophysical resulis obtained on the survey with results of drilling
so far, it may be suggested that the west-northwest to east-southeast valleys, the
Mhlofunga and Msuzwane, follow cross-cutting structural features which are more
reliable aquifers than those in the valleys which follow the regional north-south
strike,

Gollel Township

125. Plans have been made for expansion of Gollel township on the Swaziland
side of the border and it is anticipated that present water supplies, obtained mainly
from the tank installations of South African Railways, will be inadequate. Some
brackish water was obtained from a borehole half a mile west of Goilel township,
This borehole was stated to yield 1500 gallons per hour from a depth of 74 feet
on testing.

126. A large north-south dolerite dyke runs through the eastern side of Gollel
township and the possibilities of obtaining water from the flanks of this dyke was
investigated. Geophysical depth probes suggested that the western flank of the
dyke would be more favourable and six sites were marked at intervals along the
flank of the dyke in the township area and Holding Ground Export Camp. Past
experience has shown, however, that the margin of dolerite dykes cutting Storms-
bherg basalts are often not good aquifers unless the dyke was emplaced at a later
stage. In this case, one or two trial boreholes would be necessary to investigate
the possibilities of obtaining water from this source.

127. Providing for the event of failure of boreholes on the dyke margin to yield
adequate water supplies, two sites were selected in a north-south valley two miles
west of Gollel. These are situated in Stormberg basalt terrain where topographical
features show evidence for a north-south fault. Resistivity curves indicate that the
basalt may he weathered or shattered to a considerable depth.

HuoHHO DISTRICT

128. Nine borcholes sites were selected in the Balegane area of Hhohho District,
in granite terrain, in areas where geophysical investigations indicated that the
granite is weathered to a considerable depth or shattered. Sites were marked at
Masinde, Mbulu, Nkambeni, Shumehill, Nomngqai, Mangela, Nyakato (2) and
Nkambeni School. Possibilities for ground water supply are considered good.
One site was marked on Woodley Estate {Bripadier Worthington’s) near Mbabane,
At this site, a fissure or shatter zone crosses a mass of granite. Poassibilities of
obtaining a good water supply here remains doubtful.
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MaNzint  DiIsTRICT

129. Four boreholes sites were marked on Mafuteni Estate (Howe’s). One site,
near the farmhouse, was chosen where granite is cut by pegmatite and dolerite
dykes, and where there are indications of weathering to considerable depth. Another
was chosen one mile west of the farm where the north-south shatter zone occurs
in the granite. Two others marked on the eastern side of the estate where geophy-
sical depth probes indicate that granite is weathered to a considerable depth.

130. One site was selected for St. Joseph’s Mission in a valley west of the Mission
where granite appears to be weathered at depth. Another site was marked for
St. Juliana’s Mission on a ridge where granite is weathered to 130 feet in depth.
Drilling to 200 feet at this latter site proved the prediction of the geophysical survey
that granite is weathered to about 130 feet in depth but no water was struck.

Miscellaneous

131. Traverses were made near Mpaka Colliery and Gollel township with a Hilger-
Watts Magnetometer across dolerite dykes, and, at the former locality, across the
Karroo/Precambrian boundary.

132. An E. M. Gun purchased by the department was tested in Mbabane and the
instrument was used in traverses at Gollel township. Results at Gollel were
inconclusive owing to strong interference by barbed wire fences and other installa-
tions at the township.

[b] By D. R. HUNTER

133. Two sites selected in the Malkerns valley on behalf of the Agricultural
Department in 1964 were drilled during the year. One borehole yielded 750
gallons per hour and the other in excess of 2,200 gallons per hour.

134. Sites were selected and drilled at Nyetane dip (350 gallons per hour),
Magomba (300 gallons per hour), Magwanyane (dry) and Koch’s Ranch (350
gallons per hour). Sites were also selected on the Msuzwane stream near Gollel,
and on farms belonging to Messrs Marvin and King. No results of these holes
are available. Advice was also given to Mr. Howe and Swaziland Canners Limited
on underground water.

135. ‘The drilling of sites selected by Mr. J. K. Whittingham in the Nkalishane
valloy was supervised.

136. A visit was paid to the Bechuanaland Geological Survey at Lobatsi with
the Director in connexion with the organisation of the underground water pro-
gramme in Swaziland.

[F] SPECIAL INVESTIGATIONS

() Engineering Geology

137. Severe pollution of the Motjaan and Usushwana Rivers from the slimes dams
at the Ngwenya iron ore mine followed heavy rains in the area. Schemes were
worked out in conjunction with the mine management to prevent any future pol-
lution.
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138. Advice was given to the Swaziland Spa Development Company, who are
building a luxury hotel and casino, in regard to the development of the thermal
springs on their property. The Qows from the springs and the temperature were
measured and the company advised on the most suitable form of tapping the spring
in relation to the geological environment in which they occur.

@ii) Gravimetric Survey

139. Dr. Masson Smith and Mr. Evans, geophysicists seconded from the Overseas
Geological Surveys, London, carried out a gravimetric survey of the Territory
during a two months stay during which period a total of 2,117 stations, generally
at one mile intervals, were read. The preliminary results of the survey are expected
to be available early in 1966.

(iii) Geochronology

140. A total of 27 specimens including granites, gneisses, diorites, rhyolites, felsites
and dolerites were despatched to the two institutions mentioned previously for age
determinations. The age determinations listed on page 24 on Swaziland rocks
were received during the year.

141. 1In all cases the determinations were made by the Age Determination Unit,
Oxford of the Overseas Geological Surveys. Dr. N. J. S. Snelling is in charge of
the Unit. Mrs. A. D. Richards was responsible for most of the analytical work.

142. Dr. Snelling comments as follows on rock number 4. “The determinations
sets a good younger limit to this rock. The error is low (about a third of the
strontium is radiogenic) and the age as calculated is quite insensitive to
uncertainties in the initial 87Sr/88Sr ratio.” He also, comments on rocks number-
ed 5 and 6 as follows “The determination sets a reliable younger limit to the age
of this rock and because of the high degree of enrichment in radiogenic Sr is not
affected by uncertainties in the initial 87/Sr88Sr ratio. In contrast the age one
calculates for the total rock is very dependant on the initial 87Sr/88Sr that one
assumes. Taking 0.705 as the initial 87Sr/88Sr ratio the total rock gives an age
of 3040 +400 m.y. However bearing in mind the error (reflecting the large amount
of common Sr in the total rock) the agreement is quite good. If we were to assume
an initial 87Sr/88Sr ratio of 0.708 for both the biotite and total rock we would get
a concordant age of 2810 m.y. for both. The problem is to know what is the correct
initial 87Sr/88Sr ratio and for this reason I have only claimed that the ages set
reliable younger limits”.

[G] DiamonD DRILLING

143. The total footage drilled during the year amounted to 9,000 feet, a drop of
2,131 feet over the preceding year.

144. Mr. J. S. McCall retired on the completion of his contract in July. Mr.
Van der Walt was appointed in October to fill Mr. McCall’s post.

145. Following the policy of localization two trainee drillers were appointed in
June. These trainees, who were selected from the drilling crews, have had many
years experience on the Departmental rigs as drilling assistants.
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146. During the year eleven water borsholes were drilled for drought relief.
This was an emergency programme as the drought in the Lowveld areas
was aggravated by an outbreak of foot and mouth disease which prohibited the
movement of cattle in the cordoned areas.

147. Revenue from drilling contracts undertaken by the Department amounted
to R9,389.
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IV. MINERAL DEVELOPMENT

148. Asbestos is being mined on an increasing scale at the Havelock asbestos
mine. A drilling programme on an occurrence of chrysotile of the short fibre
variety is planned for early 1966.

149. The production of barytes has increased slightly during the year. Although
production is not very high it is nevertheless being maintained at a satisfactorily
rate.

150. At the request of the Basutoland Government, the clay deposits in the vicinity
of Maseru were investigated in some detail to determine their value for the manu-
facture of stock bricks. A comprehensive report in the deposits has been submitted
to the Government.

151. At Mpaka colliery of Swaziland Collieries Limited, production is rising
steadily.— A washing plant with a capacity of 75 tons per hour was installed. This
plant, using magnetite as the heavy media, is the first of this type to be installed in
Southern Africa. The coal is supplied to the Swaziland Railways, the two sugar
mills in the Territory and to concerns in Lourenco Marques. Now that a sized,
washed production is available the export market is being actively investigated.
Considerable difficulty was experienced in obtaining an adequate truck allocation
for coal from the Swaziland Railway with the result that the supply to the railways
was below the contractual agreement. Likewise consumers in Lourenco Marques
suffered from the insufficiency of railway trucks. In view of the potential export
market for coal it is hoped that these difficulties will be resolved early in 1966.
Three boreholes were drilled on the property by the Department to assist in the
mining layout. The drilling at the Johannesburg Consolidated Investment
Company’s anthracite prospect at Maloma was completed. The economic potenti-
al of the prospect is under investigation.

152. Drilling operations were undertaken at the dormant Daisy gold mine on
behalf of Rand Mines Limited who however, on the completion of the drilling
programme, allowed their prospecting licence to lapse. Interest is being shown
by other parties in the prospection of the mine.

153. The two gold mines in the Forbes Reef area, the She and Waterfall mines
maintained a steady rate of production during the year. Recently new auriferous
reefs were discovered on both these mines and are being actively prospected.

154. Prospecting also took place at the Pigg’s Peak gold mine which has been
dormant since 1950. The comprehensive survey, geological mapping and sampling
programme which was undertaken indicated a reasonable possibility that the
mine could be made productive again.

155. The Ngwenya iron mine has had its first year of full production, all the ore
being shipped to Japan. A further series of boreholes were drilled by the mining
company to test the attitude and grade of the orebody at depth.

156. There was very little production at the kaolin mine during the year but bulk
samples were sent to the Republic of South Africa and Japan for comprehensive
tests. Another large deposit, in the near vicinity of the deposit at present being
exploited, has been discovered. This is being systematically explored at the
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moment. Several important large scale consumers, following satisfactory tests,
have made enquiries in regard to the tonnages the property is in a position to
supply.

157. In conjunction with the mineral concessionaires, a imercury prospect is being
cxamined by means of an adit which is being driven by the Departmental prospecting
team. Thetotal cost of this exploratory work is being borne by the concessionaires.

158, Following an enquiry about muscovite mica schists, an area in the Mahla-
ngatsha mountains was examined. Large quantities of mica-bearing schist were
discovered. The mica schists will be treated to give a ground mica minus 400
mesh. This product is in considerable demand as an insulant filler in the paint
industry.

159. A lithium pegmatite and a sillimanite deposit were also investigated during
the year. The details concerning these investigations have been given in Mr. Urie's
report.

160. The siderite deposit situated in the Forbes Reef area adjacent to the Ngwenya
iron ore mine is being re-investigated by diamond drilling. This work is in progress.
Preliminary results indicate that very substantial quantities of siderite exist in the
area.



28
; V. MINES DEPARTMENT
[A] MINERAL STATISTICS AND EXPORTS

161. The mineral production figures for the year ending 31st December, 1965,
are given in the table (Appendix I) on page of this report, together with those for
1964 for comparison purposes.

162. The total value of sales of minerals for the year has benefitted from an increase
both in production and price of asbestos fibre and from a full year’s production
from the Ngwenya iron ore mine and the colliery at Mpaka. This has resulted
in an overall increase in value of R4,724,235 to bring the total to R10,342,071,
an increase of 84 per cent and a new record for Swaziland.

163. Sales of asbestos fibre increased during the year and, together with an increase
in the average price per ton, brought the total to 40,884 short tons valued at
RS5,793,501.

164. Exports of iron ore, despite some initial difficulties, were well maintained
totalling 1,124,310 short tons valued at R4,426,735.

165. Sales of coal have been lessened to some extent by a lack of railway trucks
and a considerable tonnage has had to be dumped. The tonnage sold has never-
theless risen month by month, the total for the year being 33,032 short tons valued
at R66,388.

166. Gold production has fallen by 459 fine ounces, largely due to the virtual
closure of the Waterfall mine which, during the last few years, has been the country’s
richest producer. Production from this mine is now derived solely from reworking
the slimes dumps. Total production from all sources was 1,619 fine ounces valued
at R40,507.

167. Pyrophyllite production was halved and sales of diaspore for the year were
nil. Pyrophyllite was obtained mainly from the section of the deposit which
contained little diaspore. The same company also worked a similar deposit of
pyrophyllite in the Transvaal which is nearer to the railhead and thus reduced the
scale of its operations in Swaziland. Sales of pyrophyllite amounted to 1,014
short tons valued at R4,056.

168. Barytes production recovered somewhat after a virtual standstill in 1964.
An experiment was carried out by railing the barytes in crude lump form
to Johannesburg via Lourenco Marques from the Ka Dake railhead of the
Swaziland railway. Such is the tariff differential between road haulage and rail
freight that, despite the considerably longer haul involved, the transport cost was
little changed. Sales of 541 short tons of barytes were valued at R3,322.

169. Sales of raw kaolin increased during the year for the first time since pro-
duction started at the mine. Production is however still low. Sales of kaolin
amounted to 830 short tons valued at R3,222,

170. Tin mining again had a bad year and production was further reduced despite
the increased price of the metal. Production dwindled to 1.72 short tons valued
at R4,224,
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[B] INSPECTIONS

171.  The Inspector of Mines was overseas on leave for the period 28th August to
Ist October, 1965.

172. The following visits were made by the Inspector of Mines to mines and
quarries, as well as to explosives and rocket magazines as Inspector of Explosives.
From the time of his return from leave until the end of the year the Inspector acted
also as an Inspector of Machinery during the absence of Mr, T, G. Blofeld on sick
leave.

Purpose of visit No. of inspections

Routine inspection of mines and gquarries 23

Inspections of explosives and anti-hail

rocket magazines 38
Miscellaneous 27
Accident enquiries (serious or fatal) 6

[C] Licences aNDm PERMITS

173, The following licences and permits were issued dvring the year:—

Type of licence or permit No issued
To purchase explosives locally 80
To import explosives 36
Blasting 33
Explosives and rocket magazines 10

[D} ACCIDENTS

174. Accidents in mines and gquarries causing an injured person to be absent
from work for three days or more are reportable to an Inspector of Mines,

175. The following mining accidents (as distinct from machinery accidents on
mines) were reported during the year:—

Fatal Non-fatal Non-casualty ToTAL

1 155 0 156
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176. The location of the various injuries incurred from the above accidents may
be classified as follows:—

Locaticn of injury (a) (b (c)
Arms, hands or fingers 4 66 6
Legs, feet or toes 1 31 2
Eves — 9 1
Body or head —_ 35 —

In this table — {a) indicates loss of member

(b) indicates injury to member
{c) indicates loss of use of member

177. These accidents may be classified further by type, as follows:—

Cause of accident MNo. of accidents

Fall of ground 39
Transport of materials 2
Loading by hand or machinery 10
Fall of material 11
Splinters 3
Falling or slipping 10
Burning or scalding 2
Explosives 1
Sundry — minor 78

TOTAL 156

178. The total time, in days, lost as a result of accidents is given below with the
average time lost per accident:—

No, of accidents Total No. of shifts Average shifts loss
loss per accident
155 2,864 18.48
[E] LasoUR

179. A summary of the labour employed in the mining industry in Swaziland
is given in table (Appendix III) on page 39 of this report.
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VI. MACHINERY DEPARTMENT

180. Mr. T. G. Blofeld continued in office as Inspector of Machinery throughout
the year.

Industry

181. The start of operations at the Matsapa industrial site was brought to comple-
tion in respect of the cotton ginnery and meat canning factories, bulk oil storage
depots and a mechanized warehouse for transfer of goods from road to rail.

182. Other projects are contemplated at the site.

183. A new and modern saw mill has been brought into service. A peeling plant
enterprise for making veneer from local timber is to be laid down.

184. The creosoting and treatment of wood poles has been further developed

by the addition of a gauge cylinder and connected pressure vacuum installation
to the existing plant.

New Legislation

185. The Mines and Quarries Law and Regulations were completed. This
legislation will come into effect in the New Year.

186. The Factories Law and Regulations were similarly prepared.

Power Plant

187. The year ended with thirty seven steam boilers working in regular service
and three additional large new W.T. units nearing completion at the Sugar Mills.

188. The shortage of competent operators continues to give cause for concern.

Mines and Quarries

189. A washing plant was erected and started up at the colliery during the year
with satisfactory results.

Lifts and Elevators

190. Three more passenger and goods lifts were brought into service and licenced
during the year.

Accidents

191. Accidents in mines and industry, involving lost time of three days or more,
were reported to the Inspector of Machinery as follows:—
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1965 Fatal Lost time
Mines and Quarries 1 27
Industry 3 609
Contractors 4 15
Total 10 651

192. For classification of lost time accidents see tables I and IT and III,

TABLE 1
Mines & Industry &
Quarries Contractors Total Fatal
Machinery
(including electricity.) 6 26 32 1
Loading 7 80 87 -
Timber and Forestry - 161 161 -
Canefields - 96 96 -
Vehicles 1 18 19 4
Sundry 13 223 236 5
Total 27 624 651 10
TABLE II
Arms, hands and Legs and feet Head & body Eyes Total
fingers
201 329 93 28 651

TABLE HI

TOTAL NUMBER OF SHIFTS LOST

Mines and Quarries

Total No. of shifts lost

Average shifts
lost per accident

Mines and Quarrics 574 21.22
Industry 7,552 12.12
Contractors 227 15.12

Total §,353 12.82
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Fatal Accidents

193. Fatal accidents occurred to ten employees.' One was caught in the driving
end of an outside mine conveyor belt, unaccountably.

194. Five occurred in industry, of which vehicles out of control accounted for
four, and one after falling from an overhead gangway for no apparent reason.

195. Contractors had four fatals, one due to a vehicle accident, one due to a
falling girder which struck a workman on the rebound. Two fatal accidents
were followed by prosecutions for endangering safety. The fatalities were caused
by falling off a staging and being crushed by the failure of temporary pipe supports.
Lost time accidents

196. A large proportion again is shown to occur in timber and forestry and cane-
fields, to hands, legs and feet, but a doubt remains whether all these accidents are
being reported, despite the reduction in figures compared with last year.
Inspection and Enquiries

197. These have continued normally and all inspections are up to date.

Pressure Plant

198. Progress has been maintained in the certification and control of this type
of plant in use, and before importation, through approved inspecting authorities.
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VII. HEADQUARTERS

[A] ADMINISTRATION

199, Except for the Colonial Welfare and Development Schemes D 5926A
“Location of Underground Water Supplies” and C.D. & W. Scheme D 6202
“Office Accommodation for Geologists” the Department is wholly financed from
Territorial funds.

200. The block of new offices mentioned earlier did much to alleviate the serious
accormemodation position mentioned in last year’s report. It also will be possible
to accommodate the United Nations personnel in the new building when they
arrive early in 1966.

201. During the vear the Report of the Salaries Commissioner, Mr. T. M. Skinner,
CM.G., M.B.E,, and the revised gradings of establishment posts in the Public
Service were published. The implementation of the recommendations of the
report and the effect of anomalies as affecting this Department have added to the
burden of the administrative staff, The grading of certain Department posts
were still under investigation at the year end.

202. The senior professional officers spend a considerable amount of time both
in the office and in the field in discussions with members of geological and mining
organizations.

[B] DrAwmNG OFFICE

203. The new office block housing the draughting section of the Department
was completed in October. This section now has a spacious draughting office,
a plan room, and a plan reproduction room housing the OCE printing unit,

204. In July the staff of this department was increased with the arrival of Miss
M. E. Macpherson, assistant draughtswoman and Mr. A. Vilakazi, trainee draughts-
man,

205, As if to justify this move the volume of work increased tremendously during
the year and the number of finished drawings rose to 91 an increase of almost
300%, over the preceding year.

206. The semi-dry printing machine continues to prove its worth, having produced
3,812 prints during the year.

[C] LiBrARY

207. The lady stenographer also acts as the Departmental librarian. The library
works on a reciprocal basis with other geological surveys, university libraries and
similar institutions throughout the world.

208. Conditions in the library, which is combined with a small museum, are
extremely cramped. It, nevertheless, is as up to date as funds permit, containing
a comprehensive list of textbooks and current mining and allied scientific maga-
zines,
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Laboratory
209. A total of 253 samples were prepared and sent for assay or analysis during
the year. Included in the number were split borehole cores, concentrates and
whole rock samples.

210. These samples were assaved for the following constituents:—

Alumina 14
Copper 4
Gold 123
Iron 14
Lithium 18
Magnesia 7
Mercury 9
Nickel 4
Silica 21
Titania 27
Complete analyses 12

253

211. In addition to the panning operations carried out by the geologists in the
field numerous samples were crushed and panned or elutriated to obtain
concentrates for microscope examination.

212, A new high powered binocular microscope and a microscope lamp were
purchased during the year.

[E] PUBLICATIONS
213. The following reports and bulletin were published during the year.

1.  Aunnual Report of the Geological Survey and Mines Department for the
year ended 31st December, 1964,

2. Bulletin No. 4 of the Geological Survey and Mines Department.

214. The following papers are to be published in the Congress supplement to
the Transaction of the Geological Society of South Africa.

By D. R. Hunter: “The Precambrian Granitic Terrain in Swaziland.”

By J. G, Urie: “A Reconnaissance Structural Investigation in the Forbes
Reef Area, Swarziland.

By J. G. Urie and “Metamorphic Zones in the Archaean Fold Belt in
D. H. Jones MNorthwestern Swaziland”.

215. A list of the unpublished Department and other written reports written by
the professional staff is contained in Appendix V. A list of maps and plans pro-



36

duced in the draughting office during the year is given in Appendix IV. Except
for those of a confidential nature, all are available to the public on request.

[F1 ViIsiToRs

216. Numerous visitors, mainly geologists and mining engineers representing
the mining companies as well as geologists from Universities and research institu-
tions visited the Department for discussions during the year. Many of the visitors
also were taken on field trips to inspect areas both of academic and economic signi-
ficance. )
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217. The Department gratefully acknowledges its indebtedness and thanks to the
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Africa.

The Director and staff of the Geological Survey of Mocambique.

The Director and staff of the Bernard Price Institute, Johannesburg

District Commissioners and Police Force of the Territory.

The Manager and staff of the Havelock Mine.

The Manager and staff of Peak Timbers Limited

The Manager and staff of the Usutu Pulp Company.

The Manager and staff of the Ubombo Ranches Limited, Swazland.

The Manager and staff of the Mhlume (Swaziland) Sugar Company.

The many members of mining companies operating in the Territory for their
assistance and freely-given hospitality.

To members of the public for their co-operation with the Department.

D. N. DAVIES
Director of Geological Survey and Commissioner of Mines.

Mbabane
15th February, 1965.
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APPENDIX IL

MINERAL EXPORTS, 1963

MINERAL COUNTRY TO WHICH EXPORTED | SHORT TONS VALUE R
Argentina 2,671 301,914
Brazil 210 27,930
Canada 1 i79
Ceylon 100 11,200
Denmark 3,060 325,57
Chrysotile Finland 900 102,990
asbestos France 700 111,320
Germany 5 573
Italy 20 5,151
India 15 1,860
Nigeria 25 3,675
Republic of South Africa 11,305 1,554,289
Spain 5,190 658,054
United Kingdom 16,231 2,643,795
United States of America 450 45,000
Barytes Republic of South Africa 541 3,322
Coal Mocambique 8,365 10,195
Iron Ore Japan 1,124,310 4,426,735
Kaolin Republic of South Africa 830 3,222
Pyrophyllite Republic of South Africa 1,014 4,056
Tin concentrates | Republic of South Africa 23 4,224
Fine ozs. Value R
Gold Republic of South AfTica 1,619 40,507
Silver Republic of South Africa 130 116
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APPENDIX V
Reports by Professional Staff
BY D. N. Davies — DIRECTOR

Overseas Geological Survey report for the period 1st January 1965 to 31st
December, 1965,

Monthly reports to Her Majesty’s Commissioner and the Honourable Member
for Natural Resources,

By D. R. HUNTER — GEOLOGIST
Note on visits to proposed dam sites
Report on prospecting operations at Maloma Colliery.
Prospecting and mining in the early days in Swaziland,
Contribution to excursion guide. Annuval Congress — Geological Society
of South Africa.

BY J. G. UriE — GEOLOGIST

Report on the investigation of clay fields in the vicinity of Maseru, Basutoland.

An occurrence of Sillimanite bearing rock on Farm No. 588, Manzini District,
Swarziland.

Lithium bearing pegmatites in the vicinity of Kubuta, Shiselweni District,
Swaziland.

By D. H. JoNEs — GEOLOGIST
“Geology, Structure and Mineralization of the Pigg's Peak — Havelock
Area, Hhohho District, Northwestern Swaziland™.

Y C. J. Becgs — GEroLoGIST

“CGreology of the Sicunusa-Mankaiana Area, Manzini District, south western
Swaziland,”
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MAps AND DIAGRAMS PRODUCED IN 1965
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No. Title Scale Author Date
612 Maloma, Isopachyte Plan

of Main Seam 1:10,000 D.R.H. 29. 1. 65.
613 Maloma, Isopachyte Plan

of 100 Marker Seam 1:10,000 D.R.H. 29. 1. 65.
614 Maloma, Isopachyte Plan

of Shale Roof 1:10,000 D.R.H. 29. 1. 65.
615 Maloma, Colliery Prospect 1:10,000 D.R.H. 29. 1. 65.
616 Maloma Colliery Prospect

(Sections) 1:2,000 D.R.H. 29: 1. 65
617 Maloma, Type Section Coal

Zone Ecca Series no scale D.R.H. 29. 1. 65.
618 Geophysical Survey — Gollel 1:50,000 Jennings 1. 2. 65.

(Dec. 1964)

619  Granite Contact North of

Mahamba 1:50,000 D.R.H. Jan. 64.
620  Granite Contact South West of

Pigg’s Peak 1:50,000 D.R.H. Jan. 64.
621  Section through granite North

of Hlatikulu no scale D.R.H. Jan. 64.
622 Qz—Ab—O, diagram no scale D.R.H. Feb. 64.
623 Fm-—si diagram no scale D.R.H. Feb. 64.
624 Or—Ab—An diagram no scale D.R.H. Feb. 64.
625 K—si diagram no scale D.R.H. Feb. 64.
626 K,0—Na,0 diagram no scale D.R.H. Feb. 64.
627 Si—al diagram no scale D.R.H. Feb. 64.
628 Si—alk diagram no scale D.R.H. Feb. 64.
629 Si—c diagram no scale D.R.H. Feb. 64.
630 Variations of Niggle Values

synorogenic granites no scale D.R.H. Feb. 64.
631 G5 Contact and G4 Contact  no scale D.R.H. Feb. 64.
632  Joint Roses for G1, G4 and G5

granites no scale D.R.H. Feb. 64.
633  Structural Reconnaisance Map of

the Forbes Reef Area 1:25,000 J.G.U. April.
634  Sterogram Plots — Forbes Reef

Area. Figs. 3 and 4 no scale J.G.U. April.
635  Sterogram Plots — Forbes Reef

Area. Fig. 2. no scale J.G.U. April.
636 Metamorphic zoning across

portion of the Southern

extremity of the fold belt,

Forbes Reef Area 1:50,000 J.G.U. April.
637 Itinerary Plan (Geological Plan) 1:125,000 D.R.H. Aopril.
638  Locality Plan of Forbes Reef 1:500,000 J.G.U. Abpril.
639 Annual Production Chart of no scale C.G.M. May.

Havelock Mine
640 Borehole Sites, Rand Mines no scale May.



MaAPs AND DIAGRAMS PRODUCED IN 1965 Continued from page 43.

No. Title Scale Author Date
641 Swaziland Coal Electrical

resistivity depth probes no scale May.
643 List of Mineral Concessions D.A.C.P. May.
644 Design of office furniture —_ C.G.M. May.

645 Overlays for No. 3 Bulletin,
646 Composite plan of Mhlosheni
Flnorspar Prospect.

(Originally done in 1959) Various J.G.U. June.
647 The location of Aluminium

and Pyrophyllite Deposits 1:50,000 D.R.H. June.
648 Geology of Silica Deposits 1:25,000 J.G.U. June.
649 Locations of samples submitted

for age determination 1:500,000 D.R.H. June.
650 Koch’s Ranch, Magomba Area 1:10,000 JW. July.
651 Namahasha Area. (Map. 1) 2 inches-Im. J.W. July.
652 Masjuga Area. (Map. 2) 3 inches-Im. J.W. July.
653 Namahasha School Area

(Map. 3) 7.2 inches-1m. J.W. July.
654 Magwanyana Area Linear RS July.
655 Gravimetric Station,

Gollel Hotel, Zululand Eng. ft. July.
656 Gravimetric Station,

Nelspruit High School Hostel Eng. ft. July.
657 Plan showing portion of

Histermann’s Ranch near Gollel 4 inches-lm. J.W, Sept.
658 Ganspan Livestock Centre Linear JW. Sept.
659  Plan showing location of Clay

Fields, Maseru Basutoland 1:50,000 J.G.U. Sept.
660 Site 1. Sikalasebodwe Village  Linear JW. Sept.
661 Site 2. Matanjeni South Linear JwW. Sept.
662 Site 3. Matanjeni Village Linear J.W, Sept.
663  Site 4. Nkutshini,

Matanjeni Valley Linear J W, Sept.
664  Site 5. Nkutshini, Mhamba Valley Linear JW. Sept.
665 Site 6. Sikalasebodwe East Linear JW. Sept.
666  Sketch map of Progress Ranch  Linear JW. Sept.
667 Plan of Gollel Township Area  Linear JW, Sept.
668 Map of area West of Gollel Linear IAA Sept.
669 Plan of Veterinary Holding

Ground Gollel Linear JwW. Sept.
670 Map of Native Area 31 Linear JW. Sept.
671 Sketch map of Metropolitan

Mission, Sifutaneni Linear JW. Sept.
672 Nazarene Mission, Stegi Linear Jw., Sept.
673  Geology Sicunusa —

Mankaiana Area 1:2,500 C.B. Oct.

674 Sketch map of Namahasha
Area showing Position of Sch.,
P.S. Water Tower and possible  1:50,000 J.G.U. Oct.
Borehole Site



Mars anp DiaGrRams PRoODUCED IN 1965 Continued from Page 44.

No. Title Scale Author Date
€75 Clayfield No. 2 Maseru

Basutoland Feet JG.U. 26.10.65.
676 Clayfield No. 3, Maseru

Basutoland Feet J.G.U. Oct,
677 Clayfield No. 4, Masern

Basutoland Feet J.G.U. Oct.
678 Clayfield No. 5, Maseru

Basutoland Feet I1.G.U, Oct.
679 Index to 1:50,000 sheets.
680 Location of Borehole Sites —

Balegane Area Linear J W, Nov.,
681 Masinde Area Linear IW. Nov.
682 Nkambeni — Mbulu Area Linear IW. Nov.
683 Nomngqai — Mangela Area Linear IW, Nov.
684 Nyakato Area Linear W, Nov.
685 Nkambeni School Lincar IW, Nov.
686  Locality Plan Forbes Reef Area Linear Nowv.
687 Map showing Concessions as at

the 6th November, 1965 1:500,000 D.A.CP Nov.
688 Geology Dwalile Lichficld Area 1:25,000 C.B. Now.
689 Mafuteni Area. (Map 1)) Linear JW. Nov.
690 Howe’s Farm. (Map 2.) Lincar JW. Nov.
691 South East part of Mafuteni

Farm Linear JW. Nov.
692  St. Joseph’s and St. Juliana’s

R.C. Mission Linear JW. Nov.
653  Mabuda Estate, Stegi Linear LW, Nov.
694  Woodley Estate, Mbabane Linear LW. Nov.
695 Plan and Borehole Sections,

Mhlambanyati 1:2,500 D.R.H. Dec.
696 Diaspore deposit Manzini

District. Section through

boreholes 28, 31, 34 and 36 1:500 D.R.H. Dec.
697 Boreholes
698  Plan and Borehole Section of 1:500 &

the Embo Copper Occurance 1:250 D.R.H. Dec.
699  Plan and Section through 1:2,00 &

boreholes in the Buhlungu Valtey 1:50,000 D.R.H. Dec
700 Diagrams illustrating the various

stages of emplacement of the

Complex P.EW. Dec.
701 Variation Diagram (Fig. 6.) P.E.W, Dec.
762  Lithium bearing pegmatites,

Kubuta-Shiselweni Districts 1:1,000 J1.G.U. Dec
703 Generalized geological plan of

the Usushwana Complex

showing Sampled Areas 1:50,000 P.EW, Dec.






24 MA! 1974

o o P SIS
T N
& Té*: S
%*ﬁifg i !
S
£y, Paa gl ik -‘.‘-.-1..'*.' y
L -*"'.w"/,

ANNUAL REPORT
of the

GEOLOGICAL SURVEY AND
MINES DEPARTMENT

For the year ended
31st December, 1963

Price: 50c(5/-)



'y B i

b 1& . ,?‘, ! 1 sz:.}_.. st

) b g”’ ‘ ) N
Ne En*ree :H:b 2 32,

SWAZILAND

ANNUAL REPORT
of the

GEOLOGICAL SURVEY AND
MINES DEPARTMENT

For the year ended
31st December, 1963






II.

II1.

IV.

VI

VIL

CONTENTS

STAFF
INTRODUCTION.

GEOLOGICAL SURVEY.
(A) Report by D. R. Hunter — Geologist.

(B) & 7 J. G. Urie — Geologist.
) ” ” D. H. Jones — Geologist.
(D) 2 ? C. J- Beggs — Geologist.

(E) Diamond Drilling.
MINERAL DEVELOPMENT.
MINES DEPARTMENT.
MACHINERY DEPARTMENT.

HEADQUARTERS.

(A) Administration.

(B) Drawing Office.

(C) Library.
(D) Lal;oratory.
(E) Publications.

(F) Visitors.

(G) Acknowledgements.

VIII. APPENDICES.

Appendix I —Mineral Production for 1963
N IT —Mineral Exports for 1963.
I IIT —Labour Statistics.

" IV —Summary of diamond drilling for the year
ending 31st December, 1963.

” V —Reports by professional staff.
” VI—Maps and diagrams produced in 1963.



I. STAFF OF THE GEOLOGICAL SURVEY
AND MINES DEPARTMENT

Director of Geological Survey
and Commissioner of Mines D. N, Davies, O.B.E, M.Sc., (Rand).
B.Bc. (Stell), M.G.S5. (S.A).

Geologist D.R. Hunter, M.5¢. (Lond), F.GS,
M.GS. (8A).
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and Inspector of Mines D. A C. Purser, ACSM, AMIMDM
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AMSAIL Mech E., AMI Cert. MEF
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Draughtsman C. G. Matthews.
Personal Assistant Miss J. White.
Accounts Assistant Mrs. D. L. Warburton.
Stenographer Mise V. M. Slatem.

Grade 1 Clerk M. D. Msibi.



II. INTRODUCTION

(A) General

The wyear has seen several staff changes. Mr. P. E. Winter, Geo-
logist, resigned in June to take up an appointment in the Republic of
South Africa. Miss V. M. Slatem, Stenographer, resigned in December
and Mr, J. 8. Houston, Inspector of Machinery gave notice of resignation
in the same month. Mr. C. J. Beggs was appointed in October to fill
the vacancy created by Mr. Winter’s resignation. Mrs. D. L. Warburton
was appointed to the post previously held by Mrs, A. W. Girdwood who
retired on pension last year.

2. The work of the Department came to a complete standstill during
the disturbances in June, following the commandeering of all the De-
partmental transport by the Army and Police. Male members of the
Department during this period volunteered for service as special con-
stables, acted as couriers and were actively engaged on a variety of se-
curity tasks. The ladies in the Department likewise performed the duties
of special secretaries and telephone operators. I wish to place on record
my sincere appreciation of the loyalty and extreme conscientiousness
shown by these members of the staff during this troublesome period.

3. Professor Wegmann of Neuchatel University, accompanied by
members of the Staff of the Economic Research Unit of the University
of the Witwatersrand, visited the Territory in September when he was
shown the various granitic rocks of the Pigg's Peak District by the staff
of the Department.

4. The Director and Mr. D. R. Hunter attended the lectures of Pro-
fessors Barth and Wegmann in Pretoria in October. This was followed
by an excursion to the famous Vredefort Dome. In the same month
Mr. J. S. Houston, Inspector of Machinery, attended a four day special
course in Mafeking.

5. Early in the year the Department’s second Bulletin “The Mineral
Resources of Swaziland” was published and work initiated on Bulletin
No. 3 which is in the press at the time of writing.

6. The costs of running the Department have been borne entirely
from Territorial funds except for C. D. and W. Scheme D. 4918. Applica-
tion has been made for C. D. and W. funds for two special schemes
namely:—

(a) a geophysical and geochemical survey of the Territory and
(b) a scheme for the location of underground water supplies.

Although agreed to in principle no approval has been received to date.
Following the visit of Mr. G. Ivan Smith of the United Nations Tech-
nical Assistance Board and Special Fund in October, consideration is
being given to an application for funds for a complete airborne geo-
physical survey and a ground gravimetric survey of the Territory.

7. Construction of the railway line continued throughout the year and
it is anticipated that the export of the iron ore from the Ngwenya
(Bomvu Ridge} deposit will proceed on schedule. Preparatory con-
struction work was in progress at Ngwenya at the year end.



III. GEOLOGICAL SURVEY

8. Mr. Urie, during the period January to March, mapped 10 square
miles of country south of Forbes Reef on the scale of 1:10,000. During
the course of this survey some 500 samples were panned and examined.
Mr. Urie also mapped the Stormberg Volcanic rocks exposed in the rail-
way cuttings in the Mbuluzi Gorge.

9. In the Pigg’s Peak District, Mr. Jones mapped 65 square miles
on the scale of 1:10,000. The area, which is highly dissected mountainous
terrain, is underlain by rocks of the Swaziland System and Jamestown
Igneous Complex. All major and minor structures, lineations, joints
and cleavages were plotted in order to establish a relationship between
gold mineralization and the structural pattern. Concurrently systematic
sampling of all quartz veins and mineralized zones was carried out. A
total of 285 samples were taken of which 199 were panned and the re-
mainder fire assayed. In addition 451 loaming pits were sunk on a grid
system. Mr. Winter, in the area adjoining that mapped by Mr. Jones,
mapped 19 square miles on the scale of 1:10,000 prior to his resignation.

10. Mr. C. Roering, Research Fellow of the Economic Geology Research
Unit of the University of the Witwatersrand, spent several months on
detailed structural mapping of ten square miles on the Mozaan Series
in the Mahlangatsha mountains. As a result of this work several new
economically important deposits of kaolin have been discovered. The
structural work has substantiated the age determination work and dis-
proved conclusively the correlation with the Witwatersrand System. On
known information the Mozaan Series now must be considered to be
of an equivalent age to the Swaziland System.

(A) By D. R. Hunter — Geologist

11. The writer was on duty throughout the year but for a short period
of leave in April. The drilling programme in connexion with prospect-
ing deposits of gold, coal, tin, aluminous minerals and kaolin were super-
vized. He acted as Director in January and for two weeks in December

Gold
(a) Daisy Mine — Pigg’s Peak District

12. The drilling programme at this dormant mine and the adjacent Gor-
don mine was completed during the year. Twelve boreholes were drilled
at the Daisy mine and two at the Gordon mine.

13. Tt is concluded that two distinct ore bodies were exploited at the
Daisy mine, the greater portion of the production having come from the
No. 1 'quarry area. At this quarry the ore body consists of siliceous
biotite gneisses which have been veined by blue-black quartz veinlets
over an average width of 4} feet dipping at 70°S. concordantly with the
dip of the foliation. This zone of impregnation- has a strike length of
500 feet and appears to be related to a second period of deformation.
The evidence for this is not conclusive as the underground workings are
not accessible and the surface exposures are poor. Thus reliance has
to be placed on borehole correlations. Evidence supporting the belief
that folding may be present can be found in the rapid variations in thick-
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ness of the sheared chert which lies 150 feet stratigraphically above the
ore body. ‘

14. The deepest borehole intersection of the ore body was 210 feet
down dip from No. 2 level, which was the lowest level worked by the
early miners and corresponds approximately to the depth of oxidation.

15. Twenty feet of the old No. 1 level adit are still accessible. The
following table summarizes the assay values obtained here and in the
boreholes which intersected the ore body.

Locality dwts/ton true width inch penny-
in inches weights
No. 1 Level 14.18 36 510.48
No. 1 Level 4.63 60 277.80
BH. 153 16.61 64 1,063.04
BH. 155 12.30 51 627.30
BH. 163 1.50 31 46.50
BH. 170 3.30 i 254.10
BH. 178 5.75 60 345.00
Average 8.26 54 446.31

In the block between No. 2 level and the deepest borehole intersection
there are probable reserves of 25,000 short tons at a grade of 8.26 dwts/
ton .

16. West of the No. 1 quarry are three smaller quarries which appear
to have exploited ore lying in the footwall of the No. 1 quarry orebody.
A distinctive green siliceous schist forms the immediate footwall of the
No. 1 quarry ore body. This horizon may be followed along the full length
of the old workings. This schist is underlain by talc-tremolite schists.
In the central and western portions of the Daisy mine strike, remnants
of biotite gneiss and chert occur in the talc-tremolite schists. The re-
maining quarries are all situated on these gneiss bodies. Boreholes
drilled under the quarries failed to intersect gneiss xenoliths comparable
in size to those exposed in the quarries. It is concluded that the gneiss
remnants either represent tapering rafts or the variation in thickness
results from complex folding. Low values were recorded from bore-
hole intersections of some of the gneiss bands in the tale-tremolite schist.
The gneiss bands rarely exceed 5 feet in width. No attempt has been
made to correlate these values which are listed below:—

Locality dwts/ton True Width inch penny-
in inches weights
No.2 Quarry 4.66 80 279.60
No.2 Quarry 1.63 72 117.36
BH.162 2.90 34 98.60
BH.170 3.70 24 88.80
BH.173 3.20 26 115.20
BH.173 1.70 33 56.10

17. The gneisses are impregnated with sulphides throughout. The
presence of sulphides which include pyrite, pyrrhotite, chalcopyri?e
and arsenopyrite is not in itself indicative of gold values in the main
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ore body or in the gneiss remnants. Blue-black quartz veinlets must
also be present. In one borehole (No.155) small needles of arsenopyrite
occur in amphibolitic gneisses over a width of 6 feet which, on assaying,
revealed values averaging 1.77 dwts/ton. The mineralization occurs 80
feet above the No. 1 quarry ore body and was not intersected in any
of the other boreholes.

(B) Gordon Mine, Piggs Peak District

18. The Gordon mine is situated three-quarters of a mile along strike
west-southwest of the Daisy mine. The old workings consists of two
adits driven approximately parallel to the strike. The lower adit is
inaccessible. The upper adit, 35 feet vertically above the lower adit,
may be entered for 200 feet, beyond which it is heavily caved. There are
no signs of stoping and it is assumed that the declared production of
41.73 ounces was won from ore mined during the development of the
adits. The upper adit starts in the immediate footwail of a chert but
cross-cuts to a quartz vein which was systematically sampled, the highest
value obtained being 1.6 dwts/ton over a width of 51 inches.

19- Two boreholes were drilled, the second of which intersected
a value of 3.8 dwts/ton over a true width of 41 inches in the immediate
footwall of the sheared chert in a zone of qQuartz impregnation in quartz
schists and biotite gneiss 320 feet down dip from surface.

20. The stratigraphy at the Gordon mine is comparable to that at
the Daisy mine except that the thickness of biotite and amphibolitic
gneisses underlying the chert is reduced to 25 feet. No green siliceous
schists are found between these gneisses and the tale-tremolite schists
Bands of foliated granite up to 20 feet wide occur lying conformably
with the dip of the foliation of the gneisses which is 70°S.

21. No further holes were drilled at the Gordon mine and no ore
reserves have been calculated.

(C) Red Reefs, Forbes Reef, Mbabane District

22. The small quarry on the western bank of the Black Mbuluzi
River was sampled by P. E. Winter in 1962 (see Annual Report for 1962)
and encouraging values were reported. Drilling at this prospect began
in September and six boreholes were completed by the end of the year.

23. Gold mineralization is found in biotite and amphibolitic gneisses
occurring in talc schists. The whole assemblage is isoclinally folded, the
folds plunging at 50° to the southwest. The highest gold values are con-
fined to the more leucocratic gneisses within the succession. Quartz
veining is intensive and sulphides (pyrrhotite, chalcopyrite, pyrite and
arsenopyrite) are present throughout. In three boreholes a distinctive
brown chert band was intersected. As this chert is confined to the
western flank of the main isoclinal fold it is tentatively assumed that
this chert is of tectonic origin post-dating the folding. The maximum
width of the chert intersected to-date is 10 inches. It has been traced
over a strike length of 350 feet. Gold values are associated with this
horizon as the following table shows.
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Borehole No. Width of Chert dwits/ton Borehole width of
Sample
BH.191 6 inches 12,73 36 inches
BH.193 1 inch 1.13 36 inches
BH.197 10 inches 7.48 30 inches

24. In addition to the complex folding later faulting, post-dating
the gold mineralization, appears to have taken place. Thus a borehole
drilled to cut the chert band down dip from BH.197 failed to intersect
the horizon. Work is continuing in an attempt to elucidate the geology.

25. The leucocratic gneisses carry uniform but low gold values with
higher values ranging from 3 to 9.5 dwts/ton distributed throughout
them, Insufficient work has been dene at this stage to elucidate either
the complex structure of the area or the distribution of the gold values.

Tin Pegmatite, Mineral Concession No. 28 Mbabane District

26. This deposit was drilled originally in 1952. Preliminary work
to exploit the deposit started in 1963 but this work indicated that the
pegmatite was sheet-like in form dipping to the northwest at a shallow
angle. The original interpretation had been that the pegmatite dipped
steeply. Three vertical boreholes were drilled to test the theory that
pegmatites occur in a series of sheets, The drilling showed that the larger
pegmatites are flat-lying (i.e. less than 30°) and that there are many
narrow pegmatites lying conformably with the foliation of the gneisses.
However, it was clear from the drilling that the pegmatites form a
complex stockwork and economic tin values are confined to those
portions of the pegmatites which invade the biotite gneiss xenclith.

27. As a result of this drilling further development at the property
was suspended.

Kaolin, Mahlangatsha, Mankaiana Districi

28. Thirteen boreholes were drilled at this deposit. Five boreholes
were drilled on the main body and its off-shoots to test the persistence
of the kaolin in depth in a similar manner to last year’s exploratory
drilling. The remaining eight borehcles were driiled in order to locate
the original rock from which the kaolin was derived.

29. The kaolin bodies occur along fault lines in the Mozaan quartzites
which have been intruded by dykes. Further movement has taken place
a'ong these fault lines after the emplacement of the dykes. The dykes
strike east-northeastwards and it is believed that the posi-dyke faulting
is slightly oblique to this direction. Furtiher field work is being under-
taken to provide more data.

30 Four bodies of kaolin occur in the immediate vicinity of the
rurrent mining area. Others are known beyond the limits of this area.
Tnitially two boreholes were drilled under the main body, The first hole
intersected a pinkish to red coloured clastic rock at the expected dowmn
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dip projection of the kaolin body. This rock was still weathered. A
second horehole was sited to intersect the source rock at greater depth
but this passed through guartzites entirely. It is believed that due to
post-dyke faulting the source rock has been tectonically thinned out and
this borehole intersected such a point. Core losses are high in the fri-
able quartzites so that no conclusive evidence of faulting could be de-
tected.

31. Further holes were driiled 500 feet east of these two holes, Three
holes have been completed and each intersected kaolin. The deepest
intersection of kaolin being 245 feet vertically below surface. A fourth
and deeper hole is now being drilled.

32. Three holes were drilled on the so-called fourth body. The first
of these intersected a dark greenish, slightly speckled dyke at the anti-
cipated down dip projection of the kaolin body. On sectioning, this
rock consists of ragged amphibole flakes set in a chloritic groundmass.
Quartz occurs in the groundmass and in small irregularly shaped areas.
Two further boreholes were drilled. These showed that kaolin persists
in depth to 60 feet, below which partially kaolinized dyke material occurs
which grades into the fresher dyke intersected in the first borehole.

33. Analyses of the various stages from dyke to kaolin are given
below:—

K1 K2 K& K 3

o % %o %
Loss on ignition 2.08 7.10 943 11.91
Silica 49.48 50.81 62.85 51.73
Alumina 17.64 20.12 23.09 32.95
Ferric oxide 12.98 12.08 3.26 0.86
Titanium dioxide 0.98 1.42 0.96 2.01
Calcium oxide 10.34 2.83 Tr (.30
Magnesium oxide 5,63 5.22 0.27 0.07
Sodium oxide 0.67 0.24 0.15 0.15
Potassium oxide 0.13 0.22 0.13 .09
TOTAL 99.3 100.04 100.14 100.07

K1 Dyke in borehole BH. 187

K2 Weathered dyvke BH. 190A

K6 Intermediate between weathered dyke and kaolin BH 1390B
K3 ZXaolin in surface trench

34. The analyses of kaolin from the fourth body show a markedly
higher proportion of silica than the kaolin in the main body. Brownish
partial kaolin from the main body was analysed as follows:—



K5 MK. 2

%% %

Loss on ignition 13.38 ©12.89
Silica 39.93 4428
Alumina ‘ : 33.06 38.80
Ferric Oxide ’ 10.82 0.82
Titanium dioxide 2.05 2.50
Calcium oxide 0.35 0.28
Magnesium oxide 0.05 0.34
Sodium oxide 0.12 0.31
Potasium oxide 0.29 0.12
TOTAL 100.05 96.34

K5 Brown partial kaolin. Main body.
MK2 Pure white Kaolin. Main body.

From the above it will be seen that the brownish discolouration is
due to the presence of a higher proportion of iron.

Further work is continuing on the occurrence and origin of these
deposits.

Coal
(a) Mzimpofu River — Diamond C Ranch Area, Stegi District.

35. Three boreholes were drilled in this area to explore the area east
of the Mzimpofu River. The first two boreholes intersected dolerite
sheets at the expected depth of the main seam and burnt coal correlated
with the main seam was intersected in the third hole between 285 feet
and 288 feet 6 inches. A analysis of the raw coal showed:—

Cal. Val Moisture Ash Vol. Mat. |Fixed Carbon
1b/1bs. % % % %
11.86 1.6 22.0 5.8 70.6

In view of the large sheets of dolerite in the area further work was
stopped.

(b) Lukula Ranch, Stegi District.

36. A borehole was drilled alongside an old borehole to obtain samples
of coal for submission to the Fuel Research Institute, Pretoria, for test-
ing for its coking properties. From the results of the various laboratory
tests it appears doubtful whether coke can be produced from the coal
by itself. However, the coal may be very useful for incorporation in
blends containing an adequate proportion of coking coal.
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Andalusite, Mozane Valley, Mankaiana District.

37. Drilling started towards the end of the year on an andalusite
deposit occurring in the Insuzi lavas in the Mozane valley. Three bore-
holes have been completed to-date revealing that the andalusite-bearing
rock varies in width from 45 to 60 feet, The strike length is 1,200 feet. The
deposit was believed to dip at shallow angles 1o the northwest. However,
drilling has shown that this iz a well developed cleavage direction and
the body dips steeply towards the south and south east.

38. The average analysis of the andalusite-bearing rock is as follows:—

Loss on ignition 2.99%
Silica 59.58%
Alumina 33.10%
Ferric oxide 0.43%
Titanium dioxide 1.15%
Calcium oxide Trace
Magnesium oxide 0.11%
Sodium oxide 0.48%,
Potassium oxide 2.057%

99.89%

39. To be of economic value the crude are requires beneficiation and
samples are being prepared for submission to a metallurgieal laboratory.

Diatomaceous Earth

40. Diatomaceous earth was reported from Swaziland for the first
time. Tt was discovered during construction of the canal linking the
Mkinkomo weir to the Edwaleni power station. The diatomaceous earth
underlies a vlei area on the banks of the Usushwana River approximate-
lv one mile south of the Mbabane—Manzini road.

41. An analysis of the material is as follows:—

Loss on ignition 8.06%
Silica 89.69%
Alumina 1.06%
Ferric oxide 0.18%
Titanium dioxide 012%
Caleium oxide 0.20%
Magnesium oxide 0.06%
Sodium oxide 0.30%
Potassium oxide 0.31%

99.98%

Engineering Geclogy and Underground Water Supplies

42 Advice was given and boreholes drilled at the Mkinkomo weir.
Advice was given regarding supplies of underground water to farmers
and various Government Departments.
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Miscellaneous

43. Evidence was given in four court cases during the year involving
the illegal possession of unwrought gold.

44. Professor Wegmann was shown typical granitic rocks in the Pigg’s
Peak District during his brief visit to the Territory in September.

45. Visits were paid to a montmorillonite deposit near Lourenco Mar-
ques, a beryl-tantalite pegmatite near Piet Retief and the Vredefort
Dome.

46. Considerable time was devoted to the editing of Bulletin No. 3
which will contain papers on regional and economic geology.

(B) By J. G. Urie — Geologist

47. Apart from short periods of leave the writer was on duty through-
out the year.

48. During the period January to March mapping on a scale of 1:10,000
was undertaken in the country between the Motjane River and Forbes
Reef store in the Mbabane District. A total area of 10 square miles
was covered. The rock types encountered comprise sediments of the
Swaziland System, magnesia rich schists of the Jamestown Complex,
a major intrusion of granite and other minor intrusions of varying age
and composition. The schists of the Jamestown Complex are present as
a huge, apparently lopolithic mass, which engulfs the Swaziland System
sediments building the southern terminus of the Ngwenya mountain.
To the west, south and east this lopolith has been intruded by the G.4
granite. The sedimentary pile and the Jamestown Complex have been
subjected to severe orogenic stresses.

49. Panning of all streams in the area was concurrently undertaken.
This involved sampling of gravels and sands in streambeds and any
alluvial beds occurring along the banks at roughly 100 feet intervals.
Approximately 400 samples were panned and examined. The heavy
mineral assemblage naturally varies with the rock types traversed
by the streams. Magnetite, ilmenite, goethite and haematite are ubi-
quitous. Tourmaline is commonly present and zircons and garnet occur
in streams draining the granite country to the south and east. Gold in
small, variable amounts was the only mineral of economic interest
observed in the pannings. In each instance it was traced by methodical
panning to its source area but no new areas of auriferous mineralization
were indicated. In each instance the source area was found to be in
the vicinity of previously known workings.

50. In addition, investigation, by pitting and trenching, of pegmatites
was carried out in two places: one approximately half a mile northeast
of Forbes Reef store and the other approximately half a mile northeast
of Forbes Reef dam. Trenches .totalling over 700 feet in length and 32
pits were dug in these localities. As the pegmatites in the area are deeply
weathered and of considerable size it was thought that they may provide
a source of kaolin. Bulk samples of this material were crudely washed
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and settled. The resultant product contained a high percentage of fine
muscovite flakes. Careful processing of material may however, yield
a product of commercial value. Although columbite is known to be
associated with pegmatites in the vicinity none was observed in panned
samples from the trenches.

51. Between the Rashale prospect and the Art Union gold mine a broad
zone of shearing with associated ferruginous gossans was located while
mapping. The zone was trenched but, other than occasional specks
of gold seen in the pan, no minerals of economic interest are present.

52. During March a short period was spent in the examination of rail
cuttings through the Mbuluzi gorge, Lebombo mountain. A brief log
of approximately 2 miles of exposures was recorded and a number of
specimens collected. The rail cuttings through the Mbuluzi gorge start
at a point some 4,000 feet east of the Mlawula-Mbuluzi confluence and
continue intermittently to the Mozambique border. The cuttings expose
rocks in the middle and upper portions of the succession of acid volcanics
as occurring in Swaziland.

53. The evidence from these cuttings, representing approximately
10,000 feet of exposure, has merely served to confirm the conclusion
reached from the 1:50,000 reconnaissance mapping undertaken in 1956-57.
The main features which have emerged are summarized below:—

(1) Apart from the relatively rare tuffs, agglomerates and pitch-
stones, the acid volcanics are composed of a succession of
stony, porphyritic ignimbrites of rhyolitic composition.
Massive, banded, mottled and quartz-rich varieties are readily
distinguishable in the field. The massive type in which banding
is absent, indistinct or confined to isolated zones is the most
common variety and occurs extensively throughout the
succession. Banded types are rare. Mottled and spotted types
characterised by blotchy markings and crenallated bands are
commonly seen but to a larger extent are confined to the
lower half of the succession. The quartz-rich types character-
ized by an abundance of quartz insets have a limited distri-
bution and are confined almost exclusively to a narrow zone
towards the middle of the succession.

(2) Recognizably tuffaceous and agglomeratic horizons are rare
and constitute less than 5 per cent of the material exposed
in the cuttings.

(3) Amygdaloidal and vesicular flows are uncommon. Amygdaloid-
al zones are fairly frequently seen towards the contacts of the
flows but these are invariably narrow. These flows constitute
only some 5 to 10 per cent of the total mass of volcanic rocks.

(4) Glassy flows (pitchstones) are extremely rare. A number of
minor horizons were observed while mapping the Lebombo
mountains during 1956-57 but none are exposed in the appro-
ximately 10,000 feet of rail cuttings through the gorge or in
the 5,000 feet of exposures in cliff faces towards the western
end of the Mbuluzi gorge.
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(5) Dolerite dykes are surprisingly rare. Only five were observed
in the actual rail cuttings; the smallest 2 feet thlck and the
largest 51 feet thick.

54, Investigation with a view to locating clay deposits was under-
taken in the Gollel area on the flats between the Mzuzwane and Mhlo-
funga rivers. The banks of all streams and guliies were examined and
further investigation was carried out by pitting and earth auger. No
clays other than of a black loamy variety were encountered.

55, August and September were spent in - the examination and
sampling of exposures provided by forestry roads in the Pigg’s Peak
District. These roads run through country underlain by granites, sedi-
ments of the Swaziland System and talcose schists and serpentinites
of the Jamestown Complex. Exposures along approximately 40 miles
of road serving the A 2 and D 3 blocks of Peak Timbers plantations were
examined and sampled.

56. Sampling was not confined to any particular rock type nor was
the search confined to any particular mineral. However, non-metallic
minerals and the majority of base metal minerals, if present in economic
guantity, would be fairly readily detected even if only present as gossans.
Sampling was therefore largely undertaken with an eye to the location
of auriferous mineralization. 1026 samples were cut, crushed and panned.
Twenty eight samples, mainly from exposures of fresh rock, were sent
for gold assay. The highest value returned was 0.23 dwts.

57. Numbers of bodies of serpentinite are exposed in these road
cuttings. These were all examined and the larger bodies followed
along strike. In most instances they are severely weathered, but never-
theless it was possible to ascertain that all of them are of the dark green
variety and fine-to medium-grained. Locally they are quite extensively
steatized and in numbers of instances are carbonated. No serpen-
tinite of the apple-green variety was encountered. Fibre ranging from
a } inch to 6 inches in length was occasionally observed in association
with isolated slips.

58. The remainder of the year was spent in the investigation of kaolin
deposits in the Mhlangatsha Mountain district. Mr. C. Roering of the
Economic Geology Research Unit, University of the Witwatersrand,
after a detailed structural analysis of the area, established that the
'kaolin deposits are located along faults transecting the Mozaan Series
in a northeasterly direction. It is evident that other faults parallelling
this direction may also mark the sites of kaolin deposits and an investi-
gation of these was initiated.

59. The programme involved preliminary augering at intervals along
the strikes of the faults followed by trenching where necessary. In order
to complete the picture earlier trenches on the main and fourth bodies
were re-opened and logged. To date 2,000 feet of trenching has been
completed and 300 auger holes drilled.

60. It has been established that the bodies of kaolin result from
the alteration of dykes which have been intruded along fractures. Fresh
specimens of dyke rock are greenish-grey in colour. The rock is fine-
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grained and frequently studded with insets of felspar. The essential
constituent minerals are felspar, quartz, hornblende and chlorite. Much
of the felspar is too clouded to identify but occasional twinned insets
indicate that it is oligoclase.

61. The main body of kaolin, which is being worked by Kaolin (S.D.)
(Pty.) Ltd., has been traced over a strike length of 5,500 feet. The
central portion of the body consists of creamy-white to grevish-white
kaolin which in places is patchily discoloured by reddish or yellow-
brown iron oxides. Material of this sort occurs over z length of appro-
ximately 2,500 feet. Towards both the eastern and western extremities
alteration of the dyke has, however, not been so complete, Here the
kaolin, due to a higher iron content, is yellow-brown in colour. Parti-
cularly towards the western end of the body weathering does not
extend to any depth at all and remnants and boulders of dyke rock
were exposed by the trenches,

2. The fourth body, which lies approximately a third of a mile
to the north of the main body, displays similar characteristics. The body
averages 9 feef in width and has been traced for 5,000 feet. The eastern
half of the body consists of creamy-white to greyish-white kaolin patch-
ily stained by iron oxides. The eastern half is of yellow brown kaolin
in which remnant textures of the original dyke are occasionally
discernable. In both the rmain and fourth bodies the change from white
to yellow-brown kaolin is surprisingly abrupt. The reasons for this
variation along strike are not obvious.

63. Two other sympathetic fault directions have been investigated
by augering and trenching. To date only minor occurrences of white
and yellow-brown kaolin have been located. Examination of these and
other fault directions is continuing.

64. In addition to the above and normal headguarters duties the
following visits were made.

Mbabane District:

65. A number of visits to the Mantenga Falls area to examine the
railway tunnels and exposures in the cuttings.

Hlatikulu District:

66. A nurmnber of visits to sort, weigh and ship beryl collected by
African prospectors in the Sinceni area.

Mocambique:

67. A visit to a montmorillonite deposit in the company of Messrs.
Davies and Hunter of the Swaziland Geological Survey and Mines
Department, Mr. A. Greville of G.&W. Base Metals and Eng. J. Trigo
Mira and Dr. A. F. Nunes of the Servicos de Geologia e Minas da
Provincia de Mocambique.

Transvaal Province

68 Visited the beryl-tantalite pegmatite in the Piet Retief District
with Messrs. Jones and Winter,



15
Mankaiana District:

69. Accompanied Mr. D. N. Davies. To briefly examine quartz reefs
occurring in the Litchfield area.

Pigg's Peak District:

70. To site a borehole and supervise diamond drilling at the Daisy
Gold Mine.

Hlatikulu District:

71. Accompanied Mr. D. N. Davies. To examine a lithium-bearing peg-
matite in the Kubuta area.

Mankaiana District:

72. Accompanied Messrs. L. MacGregor and P. Jack of Vereeniging
Brick and Tile Company Limited on a visit to a sillimanite deposit.

Pigg’s Peak District :

73. Accompanied Mr. P. Conolly of Peak Timbers Limited. To examine
an ancient smelting site.

Pigg’s Peak District:

74. Accompanied Dr. Laubser of New Amianthus Mines Limited- To
examine various bodies of serpentinite in the Pigg’s Peak District.

(C) By D. H. Jones — Geologist

75. The writer was on duty throughout the year except for the month
of December when leave was taken.

76. The period from January to the beginning of April was spent in
headquarters examining rock sections and preparing geological maps
and reports. A report on the sillimanite-bearing rocks of the Mahlanga-
tsha area in the Mankaiana District was re-written during this period
using further information derived from boreholes sunk on the deposits.
On the 5th March a visit was made to a beryl tantalite-bearing pegmatite
in the Piet Retief area of the Transvaal with Mr. Urie and Mr. Winter
of this Department. In the same month an excursion was made with
Mr. D. A. Pretorius and Mr. C. Roering of the University of the Wit-
watersrand to examine micro-structures in the Fig-tree Series of the
Forbes Reef area.

77. The writer was engaged on field work from the beginning of April
to the middle of October except for two weeks in June when work was
interrupted by civil disturbances in the Territory. The whole of the field
season was devoted to mapping a strip of country lying between Hhohho
and Pigg’s Peak in the Pigg’s Peak District. The geological structure
and stratigraphy of the rocks of the Swaziland System and Jamestown
Igneous Complex in the area were examined in great detail in order
to determine likely zones of gold mineralization. Some 65% square miles
were mapped in difficult mountainous terrain, using aerial photographs
enlarged to a scale of 1:10,000. In addition to the mapping, systematic
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sampling of all quartz veins and mineralized rocks was carried out, 285
samples being taken. A programme of loam sampling was also under-
taken and 451 loam pits were sunk at strategic places. Futhermore, all
streams and rivers in the area were panned for gold.

From the middle of October to the end of November the author
returned to headquarters. During this period a report on the geology
of the Malolotsha Valley area was completed and the plotting of data
from the Hhohho-Pigg’s Peak survey commenced.

The Hhohho — Pigg’s Peak Survey (Pigg’s Peak District)

78. The area mapped is bounded by the Transvaal to the north and
northwest, by the contact of the granite to the southeast and a line
drawn northwestwards from the Poponyane Falls which constitutes the
south-western boundary. Included in this area are mineral concessions
No. 51 and No 32 and Crown mineral area No. 3.

80. The Makonjwa Range, lying along the north-western boundary,
is a deeply dissected mountainous area with peaks rising to 4,962 feet
above sea-level. The range forms a steep escarpment overlooking the
undulating valley of the Lomati River lying at 1,300 feet above sea-level.

Stratigraphy
The Swaziland System

80. Three distinct series, namely the Onverwacht Series, the Fig-tree
Series and the Moodies Series constitute the Swaziland System. The
lowest member of the System is represented by the Onverwacht Series.

81. The Onverwacht Series: The rocks of the Onverwacht Series are
exposed in the core of an anticline at the foot of the Bearded Man Peak
in the Makonjwa Range. The series consists of andesitic lavas inter-
calated with which are narrow bands of felspathic grit, conglomeratic
grit, and mudstone. The lavas are greenish-grey inh colour and generally
amygdaloidal though non-amygdaloidal portions may be observed. The
contact of the lavas with the intercalated sediments is sometimes
enriched with limonite. The felspathic grits vary in colour from green
to rusty brown with small chips of felspar standing out in contrast to
the other constituents. The conglomeratic grits contain angular pebbles
of grit, mudstone and lava. The mudstone is characterized by a pale
green colour and slab-shaped outcrops. The basal beds of the Moodies
Series lie in direct contact with the Onverwacht Series in this area.

82. The Fig-tree Series: The Fig-free Series represents the argillace-
ous phase of the Swaziland System and consists of a highly varied group
of sediments. The main exposures of the series occur on the foothills
of the Makonjwa Range and the Kobolondo Heights. The succession
includes phyllites, shales, banded ironstones and banded cherts together
with coarser clastic sediments such as quartzites, grits, conglomerates
and greywacke.

83. The phyllites vary from sandy to shaly in texture. They have
a well laminated appearance but tend to break into blocks due to well
developed cleavage. Because of their susceptibility to weathering out-
crops are usually confined to erosion gullies and footpaths. In colour the
phyllites display soft pastel shades of pink, fawn and orange.

84. The shales normally present subdued, laminated outcrops. In
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colour they vary considerably and may be yellow, pink, red, purple,
green or black. In areas which have undergone stress micaceous varieties
with a schistose texture are observed. Many of the shale horizons have
been indurated or undergone chertification.

85. Banded ironstones occur as narrow beds in the succession. They
consist of white chert  inch to % inch thick with partings of ferruginous
shale or ironstone of similar dimensions.

86. The cherts are the most prominent rock type in the Fig-tree
Series. They vary in thickness from a few inches to several hundred
feet and in colour from grey to greenish-grey, white or black. Some
of the cherts have a banded appearance due to alternating layers of
black or white chert. In other cases the banding is due to fine-grained
quartzite or indurated shale interlaminated with the chert. Many of
the cherts have been subjected to tectonic stress so that mylonitization
is a common feature. Mylonitization may occur also along fault and shear
planes varying in width from a few inches to over a hundred yards- To
differentiate between primary and secondary mylonitized chert bands
is one of the major difficulties in interpreting the geological succession
and structure of the Fig-tree Series in the area.

87. Coarser clastic sediments are also present; their distribution
being generally in localities adjacent to the lower contact of the Moodies
Series. It is concluded, therefore, that these sediments are confined
to the upper beds of the Fig-tree Series and that the shales, banded
ironstones and chert bands occur towards the base of the Series. The
clastic sediments are made up of quartzites, grits, greywacke and
conglomerates.

88. The quartzites are fine-to medium-grained and rather sugary in
texture. In colour they may range from buff to orange or in some cases
to dark grey. Pebbles of chert and quartzite are scattered
indiscriminately throughout. Instances occur where the quartzites are
almost completely re-crystallized and bear a superficial resemblance to
a dark grey, almost black chert. Such a quartzite provides a useful mark-
er horizon along the flank of the Makonjwa Range between the Intinti-
nyane River and the Wyldsdale mine. In the Kobolondo Heights area
there occurs a banded quartzite, its banding being due to intercalations
of ferruginous shaly material up to two inches thick.

89. The grits are characterized by a dark orange colour and tend to
be brittle and decomposed. Felspathic and micaceous varieties are to
be found. Some of the grits grade locally into greywacke with a dis-
tinctive dark blue-grey colour.

90. The conglomerates of the Fig-tree Series occur only in narrow
bands up to 15 feet in width. They contain pebbles varying from pea-
size to 4 inches in diameter set in an argillaceous matrix. The pebbles
are well rounded and those composed of hard rock tend to be ellipsoidal,
whereas those of softer rock are flattened. The conglomerates generally
have a sheared appearance.

91. Metasediments of the Series are confined to areas in close proxim-
ity to the granite contact or where there has been intense tectonism.
They include quartz-sericite schists, quartz-mica-chlorite schists, chloritic
schists, biotite and amphibole-bearing gneisses, dolomitic phyllites and
andalusite schists.
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92. Tt is estimated that the Fig-tree Series attains an overall thick-
ness of 3,000 feet in the area surveyed.

93. The Moodies Series: The Moodies Series consists of psammitic
and psephitic sediments and is responsible for building the Makonjwa
Range. The Moodies Series is clearly seen to be unconformable to the
underlying Fig-tree Series and in the Mooiplaas Valley at the foot of
Bearded Man Peak its basal beds lie directly on the Onverwacht Series.
Only the lower beds of the Moodies Series occur in the area. These are
represented by approximately 2,000 feet of sediments.

94. The succession is as follows:—

APPROX.
DESCRIPTION THICKNESS
FEET
6. Coarse, uneven-grained, gritty quartzite with occasion-
al scattered rounded pebbles of chert and quartzite 350 +

5. Compact conglomerate with sub-angular pebbles and
boulders of chert, banded ironstone, shale, ferruginous| 80—=200
shale and possibly altered volcanic rocks

4. Fine-grained, sometimes micaceous quartzites with
scaftered chert and quartzite pebbles. A loosely packed; 400—620
pebble conglomerate is sporadically developed at the
base

3. Fine-to medium-grained micaceous and felspathic
quartzite frequently cross-bedded 85—370

2, Medium-grained gquartzite with scattered pebbles of
chert, grit and quartzite and numerous narrow loosely| 400—600
packed conglomerate bands

1. Compact ill-sorted conglomerate with pebbles and
boulders of chert banded ironstone grit and quartzite| 0—80

95. The Jamestown Igneous Complex: The complex is represented
by a suiie of ultrabasic instrusives which have been subjected to met-
amorphism. Amphibolite, talc schist, tale-tremolite schist and tale-
chlorite schist are typical of the rock types occurring in the area. The
rocks of the Jamestown Igneous Complex are confined mainly to the low
lying ground between the foothills of the Makonjwa Range and the
Lomati River.

96. The amphibolite occurs predominantly as a broad strip aleng the
granite contact. It is generally fine-grained and dark olive green in
colour bui a coarser grained amphibolite builds a prominent hill 24 miles
southwest of Hhohho police post.

907. The main body of schist underlies the strip of country interven-
ing between the amphibolite and the lower hills of the Makonjwa Range.



19

98. They are intimately associated with the sediments of the Fig-tree
Series and it would appear that the invading magma was capable of
selective assimilation along argillaceous sediments leaving more siliceous
horizons as rafts surrounded by schists.

99. In the foothills of the Makonjwa Range. where the Fig-tree Series
sediments predominate, the metamorphosed ultra-basic rocks of the
Jamestown Igneous Complex occur only in zones of faulting or in areas
that have been subjected to intensive folding.

100. The Granite: The granite, which is classified as G.4 type, intrudes
all the preceding rock types and occupies the northeastern boundary
of the area. It is a medium-grained, grey, biotite granite which is fre-
quently foliated along portions of its contact with rocks of the Swazi-
land System and Jamestown Igheous Complex.

101. Isolated small bosses of granodiorite occur in the vicinity of the
Mzimnene Valley and the Wyldsdale mine. The gold mineralization at
the latter is intimately associated with the instrusion of granodio-
rite.

102. Hyperbyssal Rocks: Hyperbyssal intrusions in the area occur chief-
ly in the form of dykes that post-date the granite in age. They are
commonly medium-grained, dark greenish-grey diabase dykes. Their
presence is marked either by prominent ribs strewn with rounded
boulders or by inversion of the topography. The dykes are generally
aligned along a north-northeast direction in the northernmost part of
the area and along a north-northwest strike as in the southernmost
part.

103. One epidiorite type dyke is intruded into sediments of the Fig-tree
Series 23 miles northwest of Loomati Store and strikes northeast to south-
west. It is possible that this dyke pre-dates the Moodies Series in age.

104. Quartz Veins: Quartz veins are common in the Swaziland System
and rocks of the Jamestown Igneous Complex. Some of the quartz veins
may be gold bearing as in the Lomati gold mine. The quartz veins are
commonly milky white in colour though a smoky-grey variety may also
occur. The general alignment of the veins is northeast to southwest,
a direction which is sympathetic with the main structural line of the
area.

Structure -

105. The essential structure of the area is that of a synclinorium
with its axis aligned in a northeast to southwest direction. The synclin-
orium was subsequently subjected to a later stage of folding and faulting
along northwest and southeast directions. It is possible that this orogeny
occurred in two phases, the first prior to the deposition of the Moodies
Series and the second post-dating it. Evidence for this theory is afforded
by the following:—

(a) The uncomformable relationship between the Moodies Series
and the underlying Onverwacht and Fig-tree Series.

(b) Many of the small folds and minor contortions in the Fig-tree
Series have no counterpart in the quartzites of the overlying
Moodies Series.
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"(c) Pebbles of contorted chert and banded ironstone derived
from the Fig-tree Series have been observed in conglomerates
of the Moodies Series. The structural history of the area may
be summarized as follows :—

(a) As a result of compressive forces probably from the south-
east due to or as a result of the emplacement of the granite, a
synclinorium was formed. The strata were crowded and piled
into a series of isoclinal overfolds with their axes sympathe-
tic with the main axis of the synclinorium.

(b

~

Relief of the compressive forces by a series of closely spaced
strike faults. These strike faults are high angle thrusts which
downthrow on to the northwest and with concomitant shear-
ing and brecciation.

Folding along a series of widely spaced northwest to south-
east axes resulting in the buckling and warping of pre-existing
fold keels and fault planes. These imposed folds show a tend-
ency to pitch to the northeast.

(c

~—

(d) Faulting along northwest to southeast directions possibly
during a period of relaxation after main orogeny. It is sup-
posed that the movement along these faults was mainly
horizontal,

Economic Geology

Gold Mineralization.

106. Four gold mines are known in the area. namely the Gordon,
Daisy, Wyldsdale and Lomati mines, of which only the Wyldsdale mine
is in production at the present time. Detailed geological examinations
of the four mines have been completed by this Department and nothing
further can.be added on their gold mineralization at the present time.
The writer discovered another two hitherto unknown old mine workings
during the survey of the area. One is located near Trech beacon in the
Mzimnene Valley and the other on the northern slopes of the Kobolondo
Heights. Insufficient work has been carried out on these old workings
for any comments to be made, but it is doubtful whether they have any
economic significance. Traces of gold mineralization were found at a
number of localities in the area but a programme of systematic trench-
ing will have to be undertaken on the more promising sites to obtain
further information.

107. From the distribution of gold deposits in the area, it is apparent
that gold mineralization is localized by structural controls which are
related to the deformation accompanying the intrusion of the granite.
Consequently there is a general tendency for the auriferous zones to be
aligned concordantly with the major northeast to southwest striking
structures. It has been observed also that all the known centres of gold
mineralization occur where there has been ﬂexuring or faulting along
northwesterly directions. Whether or not there is any connexion
between the gold mineralization and these last mentloned structures
will have to be further investigated.
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Barytes

108. Barytes float was observed on a steep, scree covered slope three
miles northeast of the Wyldsdale mine. This indication lies § mile east-
northeast of the barytes deposit discovered by Mr. P. E. Winter of this
Department and lies in the same stratigraphical horizon.

Asbestos

109. A wvein of brittle, slip fibre 4 inch to 2 inches wide was discovered
in a body of steatized amphibolite with rafts of serpentinite two miles
southeast of the Wyldsdale mine. An X.ray determination showed the
fibre to be tremolite and without commercial value.

(D) by C. J Beggs — Geologist

110. The writer took up the appointment of Geologist with the Depart-
ment on October, 215t 1963, and has been on duty since this date except
for two days sick leave in December.

111. Familiarization with the geclogy of Swaziland has occupied the
writer since this date, and frequent visits have been made with other
members of the staff to various localities. These visits include:—

(T) To Big Bend with Mr. D. N. Davies to take magnetometer
readings -over an unusually high magnetic anomaly.

(ITy To Sicunusa to visit the diaspore/pyrophyllite mine and to
Mahlangatsha to visit the kaolin deposits in the company of
Messrs. Hunter and Purser of this Department.

{III) To Maloma with Mr. Brook of Tavistock Mine and Mr. Hunter
of this department to site coal boreholes.

112. A plane table survey in the Red Reef area was carried out in con-
nexion with a drilling programme for gold investigation.

(E) Diamond Drilling

113. Although considerable drilling time was lost due to the new
accumulative leave regulations and local disturbances it is gratifying to
record that footage for the year under review exceeded 1962 by 3,212 feet.

114, Of the 45 holes drilled during the vear, only 5 were concerned
with engineering projects.

115. All boreholes were completed. There were no delays due to break-
downs or worn out equipment and consequently no egquipment lost
dowhn the hole or boreholes abandoned.

116. This reflects very highly on the skill and efficiency of the drilling
section.
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IV. MINERAL DEVELOPMENT

117. A large deposit of andalusite intimately associated with pyrophyl-
lite and subordinate amounts of diaspore has been investigated by dia-
mond drilling. The first borehole indicated a thickness of 62 feet for
the ore body which has a strike length of 1,000 feet. This body occurs
in the Insuzi Series in the Mankaiana District. Along the same horizon
several other alumina-rich bodies which require further inwvestigation,
preferably by diamond drilling, are located. The potassium oxide content
of four grab samples at the Atoll deposit averages 6.7%.

118. The strike at the Havelock asbestos mine which stopped production

for over a month fortunately did not interrupt sales of the fibre as the
mine has a considerable stock pile. The sales figures for the first eight
months of the calendar year exceed slightly the figures for the equi-
valent period last year. The exploration operations by the concession-
aires on mineral concession No. 41, immediately adjacent to the Have-
lock mine, have been suspended.

119. Two new barytes deposits were discovered during the course of
the mapping in the Pigg’s Peak District. The barytes, a grab sample of
which assayed 91.4 per cent BaSO,, occurs in veins up to 7 feet wide
which have been traced continuously on outcrop for 700 feet. Unfortu-
na‘ely the deposits are situated high in the mountains and are difficult
of access.

120. Beryl continued to be produced in a small way in the Sinceni area
of the Hlatikulu District. Several miles from the known beryl deposit
a new occurrence was discovered.

121. Considerable interest has been shown in brickmaking clays during
the year. The shales of the Upper Ecca Series on testing have proved
to be suitable for the production of face bricks.

122. As a result of enquiries for anthracite, several boreholes were
drilled in the vicinity of the Mzimpofu River. One borehole intersected
burnt coal and in the other two boreholes, dolerite with remnants of
burnt coal occurred at the anticipated position of the main seam.

123. The planning of the colliery at Mpaka which is to be opened early
next year has reached an advanced stage. A potential consumer in the
Territory, following tests on earlier smaller samples. has now requested
a bulk sample of 200 tons. Boreholes have been drilled with the per-
mission of the concessionaires on the Corbett Ranch block to enable the
Fuel Research Institute of South Africa to carry out dilation and other
tests on samples from the main seam and also on over-and underlying
seams.

124, A deposit of diatomaceous earth with a silica content of 89 per cent
has recently been discovered during excavations for the Edwaleni hydro-
electric station. If the laboratory tests on this material are satisfactory
the deposit will be prospected more fully.

125. Considerable quantities of felspar were discovered in “The Rocks”
area of the Mankaiana distriet. This block of ground warrants further
investigation.
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126. Drilling was completed at the dormant Daisy and Gordon mines,
Pigg’s Peak District. At the former mine the existence of 25,000 short tons
of ore averaging 8.25 dwts/ton was indicated. No reserves were calculated
at the Gordon mine where only one borehole was drilled which inter-
sected a payable value of 3.8 dwts/tonh over a true width of 41 inches.

127. Exploration was commenced at the Red Reef prospect, Mbabane
District, towards the end of the year. Six boreholes have been complet-
ed. In the first borehole a value of 12.75 dwts/ton over an uncorrected
width of 36 inches was obtained, Values of 7.48 dwts/ton and 9.53 dwts/
ton over uncorrected widths of 30 and 28 inches respectively were ob-
tained in two other boreholes. COne borehole failed to intersect the ore
body due to a steepening of the plunge of the fold and the assay resulis
of the most recently completed hole are still awaited. The gold occurs
in amphibolitic gneisses which have been impregnated by quartz vein-
lets and sulphides. Low gold values are fairly uniformiy distributed
through the gneisses. Work is continuing at this prospect,

128. Gold production at the two gold mines in the Forbes Reef area and
one in the Pigg's Peak District has been maintained at almost the same
level as last year. Production should increase next year with the
installation of a new mill and the re-working of the dumps at the She
mine.

120. Drilling on the kaolin deposits in the Mahlangatsha Mountain,
Mankaiana District, is still continuing. The boreholes are bemng drilled
to determine the origin of the deposits. In the course of this work it
has been established that one of the kaolin bodies has been derived
from a basic dyke, composed almost exclusively of amphibolite, which
has been traced on strike for 2,600 feet. In this body kaolinization has
occurred to a depth of 60 feet. The main body has been kaolinized in
portions to a depth of 245 feet but the unkaolinized host rock has not
been intersected in any borehole in a fresh state. Prospecting indicates
a strike length of 4,500 feet for this body. Drilling and prospecting by
pitting and auguring on other kaolin bodies in the same area is continu-
ing. It now has been shown conclusively that the dykes from which
the kaolin is derived have been intruded along lines of faulting and
structural weakness.

130. These deposits of kaolin, without question, are very extensive and
the ore reserves of good quality kaolin are large. There seems little
doubt that with intensive prospecting further bodies of kaolin will be
found. Tests on the raw kaolin have shown that the Swaziland material
can be beneficiated to enable it to compete with the best kaolin produced
elsewhere.

131. Kaolinized pegmatites were also investigated in the Forbes Reef
area. These pegmatites occur over quite an extensive area, the kaolin
being associated with muscovite mica of the scrap variety. Preliminary
tests have shown this kaolin to be of a reasonable quality.

132. Considerable amounts of molybdenite, with associated chalcopy-
rite and pyrite were found in a narrow pegmatite vein exposed in a new
railway cutting in the Mantenga area, Mbabane District. The area
requires further prospecting preferably by geochemical methods as
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molybdenite is known to occur elsewhere in the vicinity of the cutting.

133. Areas to be investigated in the future include Ncandu Hill area in
the Maloma-Lubuli-Big Bend triangle where a magnetic anomaly of
considerable magnitude occurs and the shale horizons of the Insuzi Series
which are possible sources of aluminous and potassium minerals.

134. In the sphere of engineering geology the Department continues to
advise on engineering problems in connexion with railway bridge found-
ations, tunnel sites, earthworks, cuttings etc. and undertook drilling at
the Mkinkomo weir site for the Edwaleni hydro-electric scheme to
test the foundations of the west flank of the wall.

135. Advice was given to farmers, small holders and others in con-
nexion with the variety of water supply problems. The Department
also was consulted in regard to the location of underground water
supplies for railway stations and sidings in the Lowveld and advised
on the problems of water supplies for Gollel township. As a result
of several consecutive years of near drought in the Middle and Low-
veld areas the need for the early approval of the proposed scheme to
locate underground water suppplies in these areas becomes imperative.
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V. MINES DEPARTMENT

(A) Mineral Statistics and Export

136. The mineral production figures for the year ending 31st. Decem-
ber 1963, are given in the table (Appendix 1) on page 33 of this report
together with those for 1962 for comparison purposes.

137. Asbestos sales have shown a remarkable consistency and the total
value of production differs by only R96 from that for 1962, a small
increase. Actual production was up by 521 short tons.

138. Despite a decrease of R2,850 (122 fine ounces) in production value,
gold remains the second most important mineral in the territory. Pro-
duction for the vear was 2,092 fine ounces valued at R52,381 with 120
fine ounces of associated silver valued at R108.

139. Kaolin and pyrophyllite have each suffered a drop in production,
that for pyrophyllite being due to the increased difficulties of mining
and that for kacolin being mainly due to a “mark time” policy while
heneficiation and marketing problems have been sorted out. Kaolin
production dropped by 531 short tons to 2,212 short tons valued at
R16,108 while pyrophyllite production dropped by 850 short tons to
3,052 short tons valued at R13,875.

140. As the amount of easily obtainable diaspore has dwindled produc-
tion has dropped considerably to a mere 64 short tons valued at R927.

141. The demands for barytes have been poor and, while production is
up on last year, sales have amounted to only 93 short tons valued at
R1,246.

142. A small production of beryl is again recorded after a “nil” return
last year. Collected from surface rubble by Swazis in the Sinceni area
beryl production maintains a small village industry which, however, is
dwindling year by vear as the surface yields less and less beryl. Pro-
duction of 2.54 short tons was valued at Rb07.

143. A table on page 34 (Appendix II) shows the countries to which
the various minerals have been exported and the amounts and values
of each.

(B) Inspections

144, Routine inspections of the various mines and prospects in the
Territory were carried out during the year. Enquiries were also held on
the causes of fatal and other serious accidents. There were seven fatal
accidents on the mines during the year, three involving Europeans and
four involving Africans. Known breaches of the Mines, Works and
Machinery Regulations were also investigated.

145, Once again considerable time was taken up in inspecting ex-
plosives magazines designed for storage of anti-hail rockets, which are
now used extensively in the Territory.
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{83] Accidents

146. To avoid duplication mine accidents have been classified in the
“Machinery Department” section of this report.

(D) Labour

147. A summary of the labour emploved in the mining industry in
Swaziland is given in a table (Appendix IIT) on page 35 of this report.
Although total earnings for the year have remained {fairly static
(there is an actual inecrease of just over R1000} the average monthly
labour force in the mining industry has dropped from 1,910 to 1,675 per-
sons. Wages of unskilled labour have again increased by some 19 per
cent from R16.42 per month in 1962 to R19.53 per month in 1963, Food
provided amounted to R5.73 per person per month. Wages of skilled
labour showed no appreciable increase.
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VI. MACHINERY DEPARTMENT
(A) Remarks on Machinery Inspections and Tests
148. There are 106 concerns registered as users of machinery which

in~lude 47 Steam Boilers installed in the Territory.

Boilers

149. Certificates of Permission were granted unprovisionally to:—
Raleigh Fitkin Hospital — 2 Boilers

Tip-top Dry Cleaners — 1 Boiler

Winding Plant

150. Amended Certificates of Permission were granted as follows:—
Havelock mine main vertical shaft: Whole shaft

Elevators

151. A certificate of Permission was granted as follows:—
Mbabane House 16 persons or 2,400lbs material.

(B) Accidents

152. The Mines, Works and Machinery Proclamation No. 61 of 1960
and the Explosives Proclamation No. 4 of 1961 and the regulations pub-
lished thereunder provide for the safety of workmen employed in
mines and works, including quarries and factories. The employment of
women, young persons and children in mines or works is also regulated
by the Employment Proclamation No. 51 of 1962.

153. The following tables are a reflection of the various types of
accidents in mines or works which have been reported to the Inspector
of Mines and the Inspector of Machinery. The following accident rates
and death rates are based on average labour figures for the year.

Death rate per 1,000 Accident rate per 1,000
Mines & Quarries 342 16.62
Industry 1.24 27.28
Overall 1.67 26.13
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154. The following accidents were reported during the year.

Fatal Non-Fatal |[Non-Casualty] Total
1962 1963 1962 1963 { 1962 1963 | 1962 1963
Mines & Quarries 7 147 101 Nil 162 108
Industry 25 422 517 2 1 432 543

155. Classification of non-fatal accidents into location of injury.

Location of Injury Mines & Quarries- Industry Total
a b cla b ec|la b ¢
Arms, hands or fingers 2 35 1 |21 ‘157 2123 192 2
Legs, feet or toes 1 32 - 1 224 —| 2 256 —
Eyes 1 10 — |- 18 —]1 28 —
Body or head o 19 - |- 94 —|— 13 —
TOTAL L4 96 1(22 493 2|2 589 3

In this table (a) indicates loss of member,
(b) indicates injury to member, and
~(c) indicates loss of use of member.

Classification of non-fatal accidents into ‘type of accident

TYPE OF ACCIDENT MINES & INDUSTRY| TOTAL
QUARRIES
Fall of ground 30 — 30
Machinery — 36 36 -
Trucks & Trams 10 24 34
Fall of Material
On Surface 6 90 96
Underground 3 — 3
Electricity — 5 5
Miscellaneous
Burning Scalding - 18 18
Falling & Slipping o 52 59
Splinters ' 7 11 18
Sundry 35 281 316
Explosions during Blasting 2 — 2
Sundry 1 — 1
TOTALS 101 517 618

Shifts lost as a result of non-fatal accidents.

156. The total time, in days, lost as a result of accidents is given
below with the average time lost per accident:—
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Total No. of Shifts Average shifts No. of accidents in
lost lost per accident which persons have
been injured

Mines & Quarries 2508 24.83 101
Industry 10455 20.22 517
TOTAL 12963 20.97 618

157. The number of non-fatal accidents has risen from 569 in 1962
to 618 in 1963 due to a more intensive programme of construction.

158. The higher lost time per accident, which rose from 17.8 shifts/
accident in 1962 to 20.97 shifts/accident in 1963 was partly due to con-
struction work, where unskilled labour was used in a tight programme,
and inexperience of the labour force which resulted in higher severity
rates. In the permanent industries the actual lost time is well below
the average. The same observation is true in respect of the lost time
rate for mines, where a shaft sinking programme was in progress.

159. Allowing 280 shifts per man per year the time lost in accidents
amounts to one man not working for 46.3 years.

160. In one company where a safety officer is employed, there is a
continued drop in the accident and lost time rates.

(C.) New Construction
Swaziland Railway

161. Work continued on the construction of the Swaziland Railway
and is being carried out by R. M. R. (Swaziland) Contractors.

Swaziland Electricity Board

162. Work continued on the Edwaleni Scheme for the Swaziland
Electricity Board.

(D.) Electric Power

163. There was no increase in generating capacities of sets installed
in the Territory. .

(E.) Inspections

164. The following is a summary of the official duties performed by
the Inspector of Machinery during 1963:—

Boiler Inspections
External .......cocoiiiiiiiiinninnaee 45
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Machinery Inspections
Surface-Satisfactory ...............

Unsatisfactory ..................
Underground-Satisfactory ......

Winding Plant
Inspection .........ccooevivivvininnnnn,

Tests  oeeieriirieeeens

Elevators
Inspections .......ccoovcevievninnens

Attendance at Law Court.........
Number of trips in connection
with accidents .....................



31

VII. HEADQUARTERS

(A) Administration

165. As expressed earlier in the report the work of the Department
came to a virtual standstill as a result of the strike and civil distur-
bances. It took some time to sort out the repercussiong of the disturb-
ances and for the Department to return to its normal state of efficiency.

166. Interest has been keenly maintained in the mineral resources of
the Territory, with the result that a considerable proportion of the
professional and technical officers time has been taken up in interviews
and discussions with representatives of mining houses and others inter-
ested in the exploitation of the Territory’s minerals.

167. Much of the senior officers time has been taken up in preparing
Bulletin No. 3 for publication which is due early in the coming year.

168, Two further receiving-transmitting sets for mounting in Land-
rovers were purchased. The whole of the field staff will now be in com-
munication with Headquarters. The time and money saving value of
the wireless sets has been shown amply over the past year.

169. It is with gratification that I place on record my sincerest appreci-
ation of the services of the professional, technical and administrative
staff whose efforts have meant so much in the efficient operation of the
Department.

(B) Drawing Office

170. The extremely cramped conditions in the draughting office still
remains a matter of concern. Fortunately the facilities for the filing
of plans has been alleviated by the purchase of new special map filing
cahinets.

171. A total of 6,502 prints were made during the year. This considerable
increase over the figure of 2,697 for last year was brought about by the
printing of maps and plans for the Bulletin. In the past prints have
been produced by the slow ammonia process but it is hoped to be
able to purchase a faster, more modern machine in the coming year.

(C) Library

172. The library facilities as usual have been used extensively by the
professional staff as well as by members of the public. The Depart-
ment subscribes to all the main geological and mining periodicals and
in addition purchases the latest textbooks on geology and ailied sciences
to keep abreast of advances in these spheres. Reciprocity and exchange
of publications, reports ete. is enjoyed with geological surveys and
universities and other institutions throughout the world.

173. The lady stenographer also undertakes the duties of librarian.
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Laboratory
174. The total number of samples prepared and dispatched for assay

and/or analysis was 487. These were assayed and/or analysed as
follows:—

=

Alumina
Barium
Beryllium
Cobalt
Gold
Iron
Lithium
Nickel
Potash
Silica
Tin
Complete analyses

oS
™o

O p e gy DY

[

487

175. The field parties in the course of their geological mapping and
prospecting operations crushed and panned many hundreds of samples.

(E) Publications
176. The following publications were issued during the year.

(1) The Annual Report of the Geological Survey and Mines De
partment for the year ended 31st December 1962.

(2) Bulletin No. 2 “The Mineral Resources of Swaziland” of the
Geological Survey and Mines Department.

177. In the Press
To be published in the Special Volume on the Economic Geology
of South Africa by the Geological Society of South Africa.

(1) “The Tin Deposits of Swaziland” by D. N Davies.

(2) “The Gold Deposits of the Barberton Mountainland .in Swazi-‘
.land” by D. N. Davies and D. R. Hunter,

178. Appendix V contains the list of unpublished reports written by the
professional staff during the year. The list of maps and plans made
during the period under review is found in Appendix VI. These and the
reports are on sale to the public at a nominal charge.

(F) Visitors

179. Numerous visitors, mainly professional and technical officers of
the mining and industrial houses, visited the Department during the year,
In many instances these visitors were conducted over mineral occur-
rences by members of the staff.
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To members of the public for their co-operation with the Depart-
ment,

D. N. DAVIES

Director of Geological Survey and Commissioner of Mines.

Mbabane
20th March, 1964.
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SUMMARY OF DIAMOND DRILLING FOR YEAR ENDING 31st. DECEMBER 1963

B.H. No. Depth FORMATION REMARKS
167 205 Siliceous Gneisses Daisy Mine. Lapsed Min. Conc. 33A
168 384 » » ” ” ” ” » ”
162 144 ” 2 ” ”  Deepening 396—540
163 124 2 ” v - 4 232—356
169 659 " » i ” Lapsed Min. Conc. 33A
170 410 » ”» ” » ” ” ” »
1M 523 b/ ” ” ”» ” ” ” ”
172 83 Granite Pegmatites. Min. Conc. No. 28
178 460 Siliceous Gneisses Daisy Mine, Lapsed Min, Conc. 33A
174 110 Granite Pegmatites. Min. Conc. No. 28
175 70 ” ” ” ” ”
176 228 » ”» ” ” ”
177 458 Siliceous Gneisses Daisy mine. Lapsed Min. Conc, 33A
178 427 3 ” » »” ” ” ” ”
179 420 Quartzite Kaolin Mine. Lapsed Min. Conc. 50
180 312 Siliceous Gneisses Daisy Mine. 2 ” 7 33A
181 630 Siliceous Gneisses Daisy Mine. Lapsed Min. Conc. 33A
182 231 Quartzites Kaolin Mine ” ” - 50
183 341 Siliceous Gneisses Daisy Mine. z ” 7 33A
184 A, 254 Kaolin Kaolin Mine ” i v 50

B:C.

185 147 Sandstone — Dolerite Anthracite Prospect Min. Conc. 21
186 432 Sandstone, shale, Dolerite N i g i
187 351 Quartzite Kaolin Mine. Lapsed Min. Conc. 50

188 A, B, C, 105 Granite Engineering Project, Mkinkomo Weir
D & E.
189 416 Sandstone, shale, Dolerite Antharcite Prospect. Min. Conc. 2
190 A 158 Quartzite Kaolin Mine. Lapsed Min. Conc. 50
190 B 150 ” ” ” ” ” ” 1
191 272 Siliceous Gneisses Red Reef Gold Prospect. CM.A. 7
192 251 Quartzite Kaolin Mine. Lapsed Min. con. 50
193 198 Siliceous Gneisses Red Reef Gold Prospect. CM.A. 7
194 202 Andalusite Atoll Prospect. Lapsed Min. Conec. 50
195 310 Quartzite Kaolin Mine ” ” L f
196 133 Andalusite Atoll Prospect - i - n
197 262 Siliceous Gneisses Red Reef Gold Prospect CM.A. 7
198 72 v ” Red Reef Gold Prospect C.ML.A. 7
199 317 Quartzite Kaolin Mine. Lapsed Min. Cone. 50
200 302 Sandstone Shale & Coal Coal Prospect. Min. Conc. 2
201 272 Siliceous Gneisses Red Reef Gold Prospect. CM.A. 7
202 399 ” » ” » ” ” C‘M-A' 7

11,412 feet
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APPENDIX V
Reports by Professional Staff
by D. N. Davies — Director

Report for the European Advisory Council for the period September
1962 — February 1963.

Report for the European Advisory Council for the period March
1963 — August 1963.

Overseas Geological Surveys Report for the period
1st January 1963 — 31st December 1983.

by D. R. Hunter — Geologist.

Report on the drilling at Droxford farm barytes occurrence,
mineral concession No.25.

Note on the further drilling of the' cassiterite-bearing pegmatite
mineral concession No.28.

Report on a visit to the Mahamba area.

Note on Mpaka colliery.
by J. G. Urie — Geologist.

Notes on mapping and prospecting undertaken in the Motjane
Valley and Forbes Reef Area.

Notes on an examination of the rail cutting through the Mbuluzi
Gorge, Lebombo Mountains.

A prospecting programme undertaken in the Gollel Area —
Hlatikulu District.

Notes on an ancient Smelting Site, Peak Timbers, Pigg Peak District.

The Geology of the Stormberg Volcanics, Swaziland. (Hunter
and Urie).

by D. H. Jones — Geologist.

Report on two sillimanite bearing zones occurring on
lapsed mineral concession No. 50, Mahlangatsha area, Mankaiana
District..

Geology of the Malolotsha Valley, Mbabane District, Swaziland.

Geology of the Daisy and Gordon Gold Mines (Hunter and Jones).
Piggs Peak District. Swaziland.
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APPENDIX VI

Maps and diagrams produced during 1963 in the drawing office

Title Scale

Geological plan of the Kobolondo
Mine 1:1,000
Geological plan of alumina and
pyrophyllite deposits. 1:2,500
Assay plan of the Black Diamond
Creek Gold Mine 1:1,000
Assay plan of the Kobolondo Mine
North East section 1:1,000
Location plan of alumina deposit
Mahlangatsha area. 1:300,000

540MD

541MD

542MD
543MD

544MD

545P

546P

547P

548P

549MD

550MD

551MD

552MD

23. 3.63

23. 8.63

7. 7.63

1. 3.63

19. 8.63

9. 5.63

12. 5.63

12. 5.63

15. 7.63

18. 6.63

23. 1.63

10.12.63

DACP.

DACP.

D.ACP.

D.ACP.

D.ACP.

DR.H.

DRH.

DACP.

D.ACP.

D.ACP.

D.ACP.

Plan of Exclusive Prospecting
Licence, R. J. Sole’ Farm 661,

Hlatikulu. 1:25,000
Plan of Mining Location Farm 661,
— Hlatikuly, R. J. Sole. 1:25,000
Plan showing 2% sq. miles granted
to Swaziland Collieries. 1:50,000
Approved type of transport box
for Anti-hail Rockets. not to scale.

Plan showing area bounded by
Beacons CB1 — CB2 — CB3 — LB
and DB, Swaziland concession Nao.
20, Mahlangatsha area. 1:2,000

Section through boreholes drilled
on Tin Pegmatite mineral conces-
sion No. 28. 1:100

Locations of Gold Reefs, Forbes
Reef. 1:25,000

Portion of the couniry between
Mankaiana and Hlatikulu. 1:50,000

Portion of the couniry between
Komati and Usutshwana Rivers. 1:30,000

Diagram to accompany temporary
water permit granted to R.J. Sole. 1:12,000

Diagram showing site of fatal ac-
cident in 17 East Cross-cut Have-
lock mine. not to scale.

Diagram showing approved se-
curity attachment for anti-hail
rocket magazine. not to scale.

Diagram of approved type maga-
zine for Rain Making Rockets. not to scale.
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553MD

554MD

555P

556P

557TP

558P

559P

560P

561P

562P
563P
564P

565P

566P

567P

568P

560P

570P

571P

572P

573P

574P

575P

18.12.63

18.12.63

20.12.63

20.12.63

12. 8.63

20. 8.63

5. 9.63

18. 9.63

12. 2.63

15.12.63
20.12.63
9.12.63

12.12.63

3. 1.63

4. 2.63

28.12.63

9. 9.63

24. 9.63

4. 363

9. 4.63

10. 2.63

18. 2.63

3. 1.63

DACP.

D.ACP.

DHJ.

DH.J.

DH.J.

DHJ.

DRH.

J.G.U.

DR.H.

DR.H
DRH.
DRH.

DRH

DR.H.

DR.H.

DR.H

DRH.

DR.H.

PEW.

D.N.D.

DR.E.

D.N.D.

DRH.

Diagram of approved explosive

magazine (200 cases). various scales.
Diagram of approved type 20 case
magazine, A= 12
Section showing sillimanite bear-

ing zone in borehole 165B. 1:30,000
Location plan of sillimanite occur-

rences. 1:300,000
Geological section of the Malolo-

tsha Valley. 1:25,000
Geological plan of the Malolo-

tsha Valley. 1:5,000
Distribution of the Mozaan Series

in Swaziland. 1:500,000
Geology of the Stormberg Vol-

canics. 1:250,000
Section of Forbes Main Reef

Mine. not to scale.

Section through B/Hs 162 and 173. 1:500
Section through B/Hs 169 and 171. 1:500

Section through B/Hs 155, 178 and
181. 1:500

Geological plan of the Gordon

mine and sections through B/Hs

180 and 183. Plan 1:1,000
Sections  1:500

Locations of Antimony occurrences
Forbes Reef. 1:12,500

Geological plan of the Daisy Mine 1:1,000

Diagramatic representation of the
assumed structure in the vicinity

of No. 1 Quarry Daisy Mine 1:500
Stratigraphic columns of the Daisy
and Gordon Mines. not to scale.
Longitudinal section of the Daisy
Ore Body. 1:500
Belmont Reefs C.M.A. 7, Geological
and Assay Sketch plan. 1:100

Columnar section showing correla-
tion of B/Hs drilled on upper coal
zone, Mtendekwa River, Stegi. 1:500
Typical B/H section of Main Coal

Zone, Stegi. 1:500

Sampling of cassiterite bearing

pegmatite on mineral concession
No. 28. 1:100

Ngwenya Haematite Deposit. 1:5,000
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II. INTRODUCTION

(A) General

The only staff addition was the appointment of Mr. I. L. H. Smith,
Diamond Driller, in April with the inception of the C.D. and W. Scheme
No. D 4918.

2. Mrs. A. W. Girdwood proceeded on leave in July pending retire-
ment in December after 10 years of loyal and devoted service to this Depart-
ment.

3. The Director, Mr. D. N. Davies, was awarded the Order of the
British Empire in Her Majesty’s New Year Honours List.

4. Except for C.D. and W. Scheme No. D 4918, the running costs of
the Department have been borne by Territorial funds. Provision has been
made in the estimates for the coming year for two additional C.D. and W.
Schemes, namely a geochemical and geophysical prospecting programme and
a scheme for the location of underground water supplies.

S. The year was noteworthy on account of the publication of the
first Bulletin of the Department together with the publication of the explana-
tion of the 1:125,000 Geological Map of the Territory. The work of com-
pilation and editing the bulletin for 1962 entitled “The Mineral Resources
of Swaziland” was completed. The publication is in the press at the time of
writing. The Department possesses numerous unpublished reports on various
aspects of the geology of Swaziland. It is proposed to issue these reports
which are of considerable scientific interest both academic and economic,
in the bulletins in the coming years. Consideration also has been given to the
early publication of the geology of the Swaziland coalfields particularly in
view of the forthcoming development of the coalfield.

6. Mr. D. R. Hunter attended the conference of the African Geo-
logical Surveys Association in Lusaka in August and participated in the
excursions to the Kariba dam and the mines of the Copperbelt. In November,
Mr. J. S. Houston attended the International Labour Organization con-
ference in Freetown, Sierra Leone.

7. In May, the Special Mining Lease over the Ngwenya (Bomvu
Ridge) haematite deposit was signed between Government and the Swaziland
Iron Ore Development Company Limited. The lease grants mining title for
a period of twenty-one years with the right of renewal for a further twenty-one
years. The company also have given the assurance that they will investigate
the possibility of beneficiating the ore in the Territory and of establishing
an iron or steel industry in Swaziland.

8. The construction of the railway line has commenced with work
proceeding in the Mbuluzi gorge where cuttings are exposing very good
sections of the Stormberg volcanics. Work is in progress simultaneously on
the bridge and tunnel sites.

9. The Department continued its co-operation with the Economic
Geology Research Unit of the University of the Witwatersrand. The Territory
was visited by Mr. D. A. Pretorius, Senior Research Fellow, who was con-
ducted over the area underlain by the Insuzi and Mozaan Series. These
two series together previously formed the Pongola System which was
correlated with the Witwatersrand System. The most recent work together
with recently received age determinations has shown fairly conclusively that
these rocks are older than 3,000 million years, i.e., they are of Swaziland
System age.

. 10. The Unit proposes to carry out further investigations into the
origin of these formations in the next field season and also to undertake
detailed investigations in the Forbes Reef gold belt.



III. GEOLOGICAL SURVEY

11. In the Mahlangatsha mountains in the Mankaiana district,
Mr. Winter mapped 167 square miles on a scale of 1:50,000. The rock-types
comprise the Insuzi Series composed essentially of lavas and phyllites and
the Mozaan Series consisting essentially of quartzites and conglomerates with
subordinate alumina-rich shale horizons.

12. Detailed mapping of the auriferous belt in the Horo area of the
Pigg’s Peak district was commenced. Messrs. Winter and Jones completed
3 and 44 square miles of mapping respectively on a scale of 1:10,000. In all
the areas mapped, the geologists in addition have been panning all streams
and taking loam samples on a systematic grid basis.

13. As a follow-up to the discovery by Mr. Winter of new deposits
of pyrophyllite, diaspore, sillimanite and kaolin in the course of the mapping
in the Mahlangatsha mountains, Mr. Jones mapped the various new mineral
occurrences by plane table on scales varying from 1:200 to 1:2,500. Mr. Jones
also mapped 32 square miles on a scale of 1:25,000 in the highly dissected
mountainous terrain of the Komati river valley. The rocky-types of this
area consist of highly folded and complexly faulted sediments of the Swazi-
land System,

14. Mr. Urie completed the detailed mapping of 10 square miles in
the Forbes Reef Motshane valley block on the scale of 1:10,000. During the
course of this work all streams were panned and all old prospects and under-
ground workings systematically sampled.

15. The value of these detailed surveys is shown by the discovery of
new kaolin, pyrophyllite, sillimanite and manganiferous iron ore-bodies.
It is hoped that the detailed survey of the rocks of the Swaziland System in
the Pigg’s Peak district likewise will yield fruitful results, particularly in
connexion with gold mineralization. The possibility also exists of the dis-
covery of base metal in the same area. As previously stated it is hoped to
support the geological mapping in the coming year with geophysical and
geochemical surveys.

(A) By D. R. Hunter—Geologist
Economic Geology

16. During the year drilling programmes and ancillary geological
work in connexion with these programmes were supervised.

Copper-Nickel

17. Outcrops of gabbro containing copper and nickel-bearing
sulphides occur on the northern flank of Maloya hill, Mbabane district, being
a westerly continuation of the lower mineralized zone of the Usushwana
Complex explored at Embo, three miles distant, last year.

18. Three boreholes were sited in this area; two at a distance of 2,000
feet from each other along strike and a third 400 feet down dip from the
borehole drilled at the south-eastern end of the area explored.

19. These boreholes revealed the following succession:—

(ii)) Coarse-grained gabbro with variably sized xenolithic blocks
of olivine gabbro.

(i) Footwall zone of alternating bands of coarse gabbro and
medium-grained, dark gabbro.

20. The mineralization occurs in the basal portion of the coarse
gabbro overlying the footwall zone. In one borehole (No. 145) further
mineralization was intersected 25 feet above the base. No mineralized zone
was intersected in borehole No. 146.
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21. The sulphide mineralization is typical of the lower zone, i.e.,
coarse blebs of pyrrhotite and chalcopyrite scattered irregularly in the gabbro.
In the footwall zone stringers of pegmatitic gabbro occur which are heavily
charged with sulphides. The greatest width of these stringers is 6 inches.

22. The drilling indicates that the mineralized zone dips towards the
centre of the complex at between 25° and 35°. The assay values may be
summarized as follows:—

Borehole No. CuY% CoY% Ni% True width inches
0.31 0.06 0.14 38
144 Parting 1 foot 3 inches
0.28 0.04 0.12 31
0.40 0.04 0.27 42
145 Parting 29 feet 3 inches
0.35 0.05 0.24 36

These values compare closely with those obtained in the Embo area.

Magnetite

23. During the course of the geological mapping of the Usushwana
Complex, outcrops of magnetite bands were located at several places, notably
on the north-east side of the Buhlungu valley where the bands appeared to
reach their maximum development. As trenches dug on the steep scree-
covered slopes provided only meagre information, three boreholes were
drilled to explore the magnetite bands.

24. The gabbro in this area is essentially a coarse-grained rock often
rich in magnetite and composed of altered clinopyroxene and felspar. Near
certain of the magnetite bands the gabbro has a spotted appearance due to
the concentration of the mafic minerals into eliptical areas. Towards the base
of the succession a gabbro was intersected which was found to be notably
richer in apatite than the normal variety.

25. Inspite of the abundance of magnetite float only two substantial
bands of magnetite were intersected and there is a possibility that these bands
may represent only one horizon which has been duplicated by faulting.
In borehole 148 this 6-foot band dipped at a shallow angle and it is possible
that a fault with a small throw could account for the presence of a similar
band found in borehole 147. Below this main band there are no further
bands for a vertical distance of 250 feet. There follows a zone varying in
width from 120 to 160 feet in which narrow bands of magnetite are common.
This is underlain by the apatite-bearing gabbro.

26. Analyses of bands intersected in the boreholes reveal the follow-

ing:—
Borehole No. Depth V30;% | TiO3% | Ni% Fe%,
147 260’ 4"—266" 5" 0.26 1291 Nil 47.40
148 45’ 9"— 51'5" 0.20 12.42 Nil 40.95
148 315’ 1"—315' 6" 0.18 11.23 Nil 43.15
148 379’ 3"—379' 7" 0.31 11.76 Tr. 42.45
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These analyses agree in all respects with those obtained from outcrop
samples and confirm that there is only a slight variation from band to band.

27. Two sections of apatite-bearing gabbro were submitted for
analysis as follows:—

Borehole No. Depth P,0; 7%
148 429 0"—434' Q7 0.87
148 434 0"— 43’ 9" 0.82

28. Although pabbro float containing chalcopyrite and pyrrhotite
occurs on the hill-slopes no traces of such mineralization were observed in
borehole cores.

Barytes

29. The prospection of the barytes occurrence on Droxford farm was
completed during the year. All three boreholes failed to intersect more than
a few narrow stringers of barytes.

Coal

30. Drilling was undertaken on Magomba and adjacent ranches in
an endeavour to locate the outcrop of the main coal seam in this area.
However, the presence of strike faults prevents this seam from outcropping
in this area. The faults are of such a magnitude as to displace the seam to
considerable depths,

Kaelin

31. At the request of Kaolin (8.D.) (Pty.) Limited borcholes were
drilled at their property to test the persistence in depth of the kaolin. [t was
found that kaolin of good quality persists in depth to at least 125 feet below
surface. At this depth there are no indications of deterioration in quality or
of a transition into unaltered rock,

Sillimanite

32. Preliminary boreholes were drilled at occurrences of sillimanite
in the Mahlangatsha hills, Mankaiana district. Sillimanitic quartzites form
hard, prominent outcrops. The initial boreholes failed to intersect any of
the harder material. Only sparse amouats of sillimanite occur in the softer
variety which has been altered to kaolinite and dickite.

Gold

33. Two boreholes were drilled at the dormant Kobolondo gold
mine on mineral concession No. 32A. Neither holes intersected any payable
values. 1t would appear that the old mine extracted ore from small high
grade patches.

34. At the Daisy gold mine on mineral concession No. 33, a detailed
drilling programme was begun after the first two boreholes had intersected
the ore-body assaying 16.61 pennyweights over a true width of 72 inches and
12.5 pennyweights over a true width of 50 inches. The ore-body is a zone of
quartz impregnation in siliceous biotite gneisses occurring 150 feet strati-
graphically below a prominent, sheared chert.

Water Supply
35. Further advice was given regarding underground water at the
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Gollel cattle holding ground. The first borehole sited in 1961 was dry but
the second hole was reported to yield 1,800 gallons per hour.

36. A borehole was sited at Matsapa airfield which yielded in excess
of 1,200 gallons per hour.

37. Sites for three boreholes were indicated on the property of Usutu
Orchards should a need arise for a supply of water from underground sources.
Five sites were selected to supply water to the houses to be erected at the
hydro-electric power station.

Engineering Geology

38. Boreholes were drilled in connexion with the construction of the
hydro-electric power scheme installation and to test bridge foundations at
Manzini. -Advice was also given regarding bridge foundations across the
Mzimpofu river for the railways.

Miscellaneous

39. Several visiting consulting engineers and geologists were con-
ducted to areas of potential economic interest.

40. Gravels in the Buhlungu valley were panned to examine their
heavy mineral content and the old dumps at the Daisy mine were sampled
by means of the Mackintosh prospecting tool.

41. The conference of the Association of African Geological Surveys
was attended in Lusaka. This was preceeded by a tour of the copper mines
in Northern Rhodesia.

42, The compilation of the bulletin entitled “The Mineral Resources
of Swaziland” was completed during the year and the preliminary galley
proofs corrected.

(B) By J. G. Urie—Geologist.

43. Apart from two leave periods of two weeks each the writer was on
duty throughout the year.

44, During the absence on leave of Mr. D. N. Davies the writer
acted as Director of the Department for a period of two weeks during
January.

45. From January to the end of July the writer assumed duties as
Inspector of Mines and Explosives as Mr. D. A. C. Purser was on overseas
leave. Routine inspections of mines and quarries were carried out and in
addition the writer accompanied the Inspector of Machinery on investiga-
tions of various accidents at quarries and mines.

46. Preparation for the construction of the rail link between Ngwenya
Iron Deposit and Goba commenced during this period. Appreciable quan-
tities of explosives are required for this undertaking and much time was
spent in discussion and correspondence with representatives of African
Explosives and Chemical Industries and R.M.R. Contractors concerning
the importation, distribution and storage of explosives and the security
measures to be adopted.

47. Limited quantities of anti-hail rockets of French manufacture
had been brought into the territory towards the end of the previous year,
but it was during early 1962 that the extensive use of anti-hail rockets was
seriously considered. The Department was approached by Mr. R. B. Black
who wished to obtain permission to import considerable quantities of rockets
of Italian design. As this type of rocket had not been used in Southern
Africa before it was necessary to establish within the framework of existing
regulations, procedures to be adopted for importation and distribution of the
rockets and to design suitable storage magazines of various capacities.

48. The writer carried out the duties of the drilling superintendent
while the latter was away on a short period of leave.
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49. Office and laboratory work involving the compilation of a con-
cession tax and mining and prospecting rights ledger and the identification
of minerals by X-ray and other methods was undertaken.

50. During November and December the writer re-mapped an area
of approximately 10 square miles on a scale of 1:10,000 in the Motshane valley
Mbabane district. Simultaneously panning of all streams in the area was
carried out.

51. Mapping covered an area largely underlain by altered ultrabasic
rocks of the Jamestown Complex. In this area the Jamestown Complex is
present as a huge lopolitic mass which engulfs Swaziland System sediments
building the southern terminus of the Ngwenya mountain range. To the
west, south and east this lopolith is intruded by G.4 granite.

52. The ultrabasics are severely altered having been subjected to
orogenic stresses and invasion by the granite. Their metamorphism has
included serpentinization and steatization and the Complex has been exten-
sively carbonated. Detailed mapping has revealed that in this area a distinct
metamorphic zoning of the ultrabasic mass is discernible. This zoning can
largely be attributed to the effects of the granite intrusion for a decided rela-
tionship exists between the degree of alteration of the ultrabasic rocks and
their relative distance from the granite contact. In the field the ultrabasics
can be broadly sub-divided into (1) Tremolite-antigorite zone with associated
serpentinitic rocks. (2) Tremolite-talc zone. (3) Talc-chlorite zone with
minor amounts of carbonate. (4) Talc-carbonate zone.

53. Panning of all streams in the area was simultaneously undertaken.
This involved sampling of gravels and sands in the stream beds and any
alluvial beds occurring in the banks of the streams at roughly 100 feet
intervals. In all some 500 samples were panned and examined. The heavy
mineral assemblage naturally varies with the rock-types traversed by the
streams. Magnetite, ilmenite, goethite and haematite, although varying in
proportion, are ubiquitous. Tourmaline is commonly present, but more
abundant in those streams draining from the north and west, i.e., towards
the contact with the sediments. Zircon and garnet are particularly common
in streams draining from the granite country to the south and east and
traversing rafts of granulites and gneisses.

54. Samples taken from the upper reaches of the Motshane river
contain heavy mineral assemblages which are fairly typical of the area.
Examination of these revealed the following.

Magnetite

55. Present as irregular grains and distorted octahedra which vary
in colour from metallic black to dull brownish depending on the degree of
weathering.

Tlmenite
56. Present as black irregular grains.

Haematite
57. Friable aggregates and pellets of red-brown colour.

Goethite

58. Yellow-brown to dark brown pellets and nodules. Very occasion-
ally as cubes pseudomorphic after pyrite.
Tourmaline

59. Irregular fragments but more usually as striated prisms. A wide
range of colours with dichroism ranging from dark brown to pale amber,
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blue-black to brownish, and very occasionally olive-green to pale green,
bright blue to near colourless.

Zircon

60. Most typically present as prisms occasionally as tetragonal
pyramids or irregular fragments. Colour varying from near white to dark
amber,

Amphibole

61. Pale amber to pale-green columnar fragments characterized by
irregular cross fractures. Cleavage distinct. Of the tremolite-actinolite

group.
Siderite
62. Crystalline aggregates of creamy or brownish colour.

Gold

63. Present as minute specks and small irregular flakes.

64. Gold in small, variable amounts was the only mineral of econo-
mic interest observed in the pannings. In each instance gold was traced to
its source area by methodical panning of the stream and its tributaries. To
date panning has not revealed any new areas of auriferous mineralization
for in each instance the indicated source area is in the vicinity of previously
known workings. The method of investigation is rapid and does serve to
define those areas which warrant closer examination.

65. In addition to routine inspection of mines and quarries the
following visits were made during the course of the year.

(1) Mankaiana District: Accompanied by Messrs. W. Talbot and
W. Briggs to visit and pay out beryl prospectors in the Sinceni area.

(2) Mbabane District: Accompanied by Messrs. Payne and Barth
of the Anglo-American Corporation on a visit to the Ngwenya Iron Deposit.

(3) Pigg’s Peak District: Accompanied Mr. D. N. Davies to Pigg’s
Peak for discussions with the District Commissioner and local chiefs con-
cerning the possibility of starting a gold mining village industry in that
district. Subsequently during the year two further visits were made to inspect
areas on which the Swazi wished to obtain prospecting rights.

(4) Mankaiana District: To examine alleged occurrences of tin and
asbestos in the vicinity of Mankaiana.

(5) Mankaiana District: Accompanied by Mr. D. Horn to the
Mahlangatsha kaolin deposit to give advice concerning a proposed drilling
programme.

(6) Hiatikulu District: To Pentouyz tin deposit to define the limits
of the prospecting right granted to Mr. R. Solé.

(7) Mbabane District: Number of visits to the Forbes Reef area to
site and supervise the drilling of a borehole on a tin-bearing aplite vein.

(8) Pigg’s Peak District: To Pigg’s Peak mine to site a borehole on
a serpentinite body occurring in the vicinity of the mine.

(9) Pigg’s Peak District: Accompanied Dr. A. Waters and Dr.
Percival to examine banded ironstones and occurrences of iron ore in the
Nottingham Peak area.

(10) Pigg’s Peak District: Number of visits to Pigg’s Peak to give
evidence in cases of illicit gold dealing.

(11) Stegi District: Accompanied Mr. D. N. Davies to examine rock
exposures in the rail cutting through the Mbuluzi Gorge.

(12) Mbabane District: Accompanied Dr. Drysdall on visits to the
Ngwenya Iron Deposit and the She and Waterfall gold mines.
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(13) Hlatikulu District; Visit to the Sinceni area to examine the
beryl collected by Swazi prospectors during the course of the year.

(C)y By D. H. Jones—Geologist

66. The writer was on duty throughout the year except for 3 weeks
annual leave early in May and § days in November. From January to 15th
of March the compiling of plans and reports in connexion with the previous
year's ficld work was completed. During this period a visit was made to
Bulungn Gorge, with Mr. P. Davies of Swaziland Consulting Engineers to
locate a quarry site for the provision of railway ballast.

67. From 15th March to [7th June the writer was engaged in the re-
mapping of the area lying between Forbes Reefl to the south, the Komati
river to the north, the Transvaal border to the west and the contact of the
G.4 granite to the east. This area, which occupics 32 square miles, is highly
dissected mountainous terrain and is not readily accessible. Consequently
four camps were established during the investigation in order to thoroughly
examine the area. The first two camps were situated 2 and 4 miles respectively
north of Forbes Reef store on the Mbutu hills whereas the third was sited
one and a quarter miles north-east of the She gold mine. All three camps were
accessible by Land Rover. The fourth camp was eslablished west of the
Malolotsha river at the foot of Silotwane peak and the hiring of donkeys
was necessary to transport camp equipment. Aerial photographs on a scale
of approximately 1:30,000 were used for the re-mapping of the area, the
geological data then being re-plotted on a 1:25,000 scale topographical map.
Besides re-mapping, the area was also carefully scrutinised for occurrences
of minerals with economic value.

68. During the period 12th June to 15th October a detailed survey
was undertaken in the Mahlangatsha area of the Mankaiana district on four
deposits of alumina and pyrophyllite and two of sillimanite, which were
located by Mr. Winter of the Department during his regional mapping of
the area. In addition, occurrences of kaolin and manganiferous iron ore,
also discovered by Mr. Winter, were examined. The four deposits of alumina
and pyrophyllite, namely, the Bikini, Atoill, Brickworks and Eslindini
deposits, were surveyed by means of a plane-table and systematically sampled
to ascertain their economic potential. Detailed geological plans on scales
varying from 1:200 to 1,000 were produced of each deposit together with a
1:5,000 geological map covering some 8 square miles of the area surrounding
the Bikini, Atoll and Brickworks deposits. The two sillimanite-bearing de-
posits occurring in an area of 1/6 square niile, were also plane-table surveyed
and a 1:2,500 scale map, showing the salient geological features, produced.
In addition the two deposits were sampled. The continnity of the kaolin was
established by the Mackintosh prospecting tool and anger drilled together
with trenching and pitting over an area of three quarters of a square mile.
This area was surveyed by plane-table on a scale of 1:500. The occurrence of
manganiferous iron, occurring over an area of three and a half square miles,
was mapped using aerial photographs on a scale of approximately 1:30,000.
The horizon was sampled at regular intervals and a number of shallow
trenches dug at sirategic points, During the period a visit was made to the
Kobolondo mine in the Pigg’s Peak district to site a diamond drill borehole.

69. From 6th September to 5th October, work was continued map-
ping the auriferous belt in the Horo area. A camp was established on the
bank of the Mgubudhla river where it crosses the old Pigg’s Peak-Hectorspruit
road. Using aerial photographs with an approximate scale of 1:10,000, an
area of four and a half square miles immediately south-west of the Daisy
gold mine was mapped in detail. In addition, the panning of all streams in
the area and loam sampling on a systematic grid was carried out. During
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this period the writer and Mr. Winter visited Louws Creek and spent two
days with the Rand Mines Limited geologists studying the gold-bearing
zones of that area.

70. Two days were spent touring the alumina and pyrophyllite
deposits of the Mahlangatsha area with Mr. A, E. Greville and Mr. Fockson
of G. & W. Base and Industrial Minerals (Pty.) Limited. A further day was
spent with Mr. D. R. Hunter of this Department and Dr. R. Davis of
Falconbridge Nickel Corporation visiting the Daisy gold mine area in the
Horo valley.

(@) The Komati Area Survey (Mbabane District)

71. The area of 32 square miles surveyed lies in Crown mineral
area No. 7. The area was originally mapped as part of a regional survey by
D. A. Pretorius in 1947 when he was a member of this Department. The
survey carried out by the writer was with the intention of revising some of the
stratigraphical and structural interpretations of the original survey and to
prospect for economic minerals.

(i) Topography

72. 'The area is very mountainous being dominated by the Mpanda-
Silotwane-Masali mountains on the western part of the area and by the
Mhlope-Majalombe-Mbutu mountains on the eastern portions. These
mountain ranges are separated by the deep valley of the Malolotsha river
which flows north-eastwards to join the Komati. The deeply dissected nature
of the country is illustrated by the fact that from Silotwane peak to the
Malolotsha river represents a fall of 2,830 feet in just over two miles, and
from the Mbutu hills to the Malolotsha a drop of 1,300 feet over a distance
of one and a quarter miles. The Silotwane peak has an elevation of 5,511
feet and the Mbutu hills of 4,130 feet above sea-level. Tributaries of the
Malolotsha river, such as the Mpandagasi, Mbutu and Impuzi also form
deep valleys and gorges. The Mhlangampepa valley to the south-west of
the area is another prominent topographic feature. A number of waterfalls
occur in the area the most prominent being the Malolotsha falls which
plunge 350 feet into the deep and wild Ekwayini gorge.

(ii) Strarigraphy

73. The area is underlain by rocks of the Swaziland System which
have been intruded by the Jamestown Complex, the G.4 granite, and by post
granite intrusives ranging from granodiorite to dykes of basic composition.
The Swaziland System is represented predominantly by grits, quartzites and
conglomerates of the Moodies Series which are responsible for the hills and
mountains of the area. The Fig-tree Series is confined to poorly exposed
inliers occupying low lying land.

74. The Fig-tree Series facies of the Swaziland System includes
phyllites, shales, shaly sandstones, cherts, banded ironstones, mica schists
and quartz-biotite schists. The Jasper Marker, a dull red jasper rock con-
taining specularite, two beds of shaly sandstone, a narrow shale band and
a conglomeratic phase, originally included with the Moodies Series, are now
considered to be part of the Fig-tree Series and are correlated as such by the
writer. Due to lack of exposures no accurate estimate of the thickness of
the Fig-tree Series in the area can be made.

75. 1In order to determine the geological structure of the area, it was
necessary to divide the Moodies Series into a number of zones on a litho-
logical basis. Thus the Moodies Series which is represented by 5,130 feet
of sediments in the area, is divided as follows.



14

Zone General Description Approx. Thickness ft.

Medium-coarse grained quartzites with
M7 massive, ill-sorted conglomerate bands. 1,380
The pebbles and matrix of the conglo-
merates are often replaced by limonite
and haematite.

Shaly sandstones, and indurated shales
M6 | tending to be ferruginous in some locali- 4280
ties.

Fine grained micaceous quartzites, brown
M5 and purple shales, slates and mudstones. 230-650

Medium grained gritty quartzite with
M4 scattered rounded pebbles. 120-420

Coarse grained grit with scattered sub-
M3 angular pebbles and loosely packed ill- 500-1,200
sorted conglomerates sometimes con-
taining abundant chert pebbles.

Medium grained gritty quartzite with
M2 | occasional scattered pebbles. 400-600

Ml Fine grained shaly, micaceous quartzites. 450-600

Each zone tends to show rapid lateral changes, the variations being included
in the above general descriptions.

76. The stratigraphical relationship of the Moodies Series to the
Fig-tree Series is markedly unconformable. Overlapping by the Moodies
Series is pronounced between the eastern and western parts of the area. In
the vicinity of Mbutu hills, the M1 zone of the Moodies Series lies uncon-
formably on the Fig-tree Series, whereas in the Masali peak area, M3 zone
constitutes the base of the Moodies Series. Intraformational unconformities
within the Moodies Series itself are also prevalent such as the wedging out of
the M4 zone north of Silotwane Peak and the M6 zone north-east of Masali
peak. The overlapping and intraformational unconformities within the
Series would suggest periods of isostatic readjustment during the period of
deposition.

77. Metamorphosed ultrabasic rocks of the Jamestown Complex are
represented by talc schists, talc-tremolite schists, talc-carbonate schists,
amphibolites, pyroxenites and serpentinites. These rocks occur in long lens-
shaped bodies often having been intruded along lines of structural weakness
both in the Moodies and Fig-tree Series.

78. The granite, which constitutes the eastern-most boundary of the
area is typically G.4 granite as classified by D. R. Hunter (1957). Only its
contact was mapped during the survey but it was observed to be coarse
grained, grey coloured and locally displaying porphyritic or foliated phases.
Microscopically its composition is quartz, orthoclase, plagioclase,microcline
and biotite with occasional hornblende.

79. Post-granite intrusions include irregular-shaped stocks of grano-
diorite together with dykes of basic composition. Insufficient work has been
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done to determine the various ages of the dykes but it is likely that the majority
are of pre-Karroo age.

(iii) Structure

80. The geological structure is essentially that of a complexly folded
synclinorium which has been subjected to intensive faulting. At least three
stages of folding and faulting have occurred:—

(a) Folding and faulting that puckered and fractured the Fig-tree
Series prior to the deposition of the Moodies Series. It is im-
possible to correlate the details of these structures due to in-
sufficient exposures.

(b) Post-Swaziland System tectonism causing the formation of the
synclinorium and compact overfolding with intensive faulting.
the axes of the major folds in the synclinorium are generally
orientated along north-east to south-west aligned axes. The fault-
ing is usually of the high-angle, thrust-wrench type resulting in
very complicated geological structures. This tectonic period is
closely associated with the emplacement of the G.4 granite, but
whether the emplacement of the granite was the result of the
tectonism or the instigator is controversial.

(¢) A period during which the area was gently flexured along north-
west to south-east striking axes followed the major faulting and
folding of the area. Consequently the keels of many of the major
folds are buckled and the pre-existing faults subjected to warping.
The degree of faulting accompanying this rippling was not
ascertained.

(d) Faulting of post-granite age has further complicated the geo-
logical structure of the area. They are commonly normal
tension faults frequently occupied by dykes which strike in a
north-west to south-east trend.

(iv) Economic Geology

(@) Gold

81. All quartz veins and mineralized rocks in the area were sampled
and assayed for their gold content with negative results. In addition, all
streams and rivers in the area were systematically panned, but with the
exception of traces of gold in the alluvium in the lower reaches of the
Malolotsha river results were negative.

(b) Tin

82. A number of old alluvial tin workings were located along the
Malolotsha river between the old Forbes Reef mine and the northern limit
of Ekwayini gorge.

(c) Iron

83. A broad zone of banded ironstones in the Fig-tree Series occurs
adjacent to the G.4 granite contact one and a half miles north-east of Forbes
Reef store. The banded ironstones are traceable for 9,500 feet along a north-
east south-west strike and have an average thickness of about 500 feet.
The beds are poorly exposed, except in some old surface workings and con-
sequently it was not possible to sample them in any detail. It is doubtful,
however, whether the ironstones have any economic significance.

84. The Jasper Marker, which is prominently exposed north of
Masali peak for some 9,500 feet before swinging away over the Transvaal
border, is a ferruginous horizon. It is estimated that the Jasper Marker has
a thickness of about 400 feet. Its characteristic red colour may be due to



16

finely disseminated iron particles, but the majority of its iron content occurs
as specularite. The specularite is associated with veinlets of white quartz,
tending to be concentrated along their contacts. When the veinlets occur
parallel to one another the rock takes on a banded appearance. The Jasper
Marker was sampled at strategic points but no assay results are at hand at
the time of submitting this report. Pretorius (1947) reports that the Jasper
Marker north of the Lily Valley averages 43.43 % iron and 33.059%; silica.

85. Ferruginous patches occur in indurated shale of the Moodies
Series (M6 zone) on the western slopes of the Silotwane peak in the Mhlan-
gampepa valley. The iron content in these patches is entirely in the form of
limonite which occupies fractures and bedding planes in the shale and also
as a gossan capping to the rock. Some of the mineralized portion may
contain 49 % iron and 10 silica, but they do not have any economic poten-
tial since their distribution is of a limited extent. The conglomerate bands
of the overlying M1 zone of the Moodies Series in the same vicinity and also
on the northern and north-eastern flanks of Silotwane peak are periodically
ferruginous. Pebbles of limonitic material occur, the matrix and pebbles
of the conglomerate being frequently replaced by limonite and haematite.
Rich portions may assay 57 % tron and 3% silica, but again mineralization
is patchy with limited extent.

(d) Asbestos

86. A number of serpentinite bodies intruded into the Moodies
Series with other Jamestown Complex rocks occurring in the area. The
serpentinite bodies are lens-shaped with their long axes generally orientated
along a north-east to south-west direction. They attain an average length of
3,000 feet and the largest body being 500 feet across at its maximum width.
The serpentinites are generally of the apple-green variety, though some small
isolated occurrences of blue-green serpentinite are present. One small lens
of apple-green coloured serpentinite, lying on the western bank of the Malo-
lotsha river 10,500 feet east of Silotwane peak, carries quantities of brittle
slip fibre. No other indications of asbestos were observed, but as the ser-
pentinite bodies are not well exposed a trenching programme would have to
be instigated to prospect them thoroughly.

(b) Economic Geology of the Mahlangatsha Area (Mankaiana
District)
87. A number of occurrences of minerals with economic potential
were examined. All the deposits lie on lapsed mineral concession No. 50.

(1) Alumina and Pyrophyllite

88. Four deposits of alumina and pyrophyllite occur within an area
of 7 square miles towards the centre of the concession. The four deposits,
namely the Bikini, Atoll, Brickworks and Eslindini deposits occur in a
phyllitic band of the Insuzi Series.
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89. The generalized stratigraphical succession of the area is as
follows:—

Type Thickness (ft.)
Andesitic lava i
Felsitic lava, sometimes 12

amydgaloidal near its base

Upper phyllite 90-130
Felsitic lava -+350
Lower phyllite i

90. The deposits of alumina and pyrophyllite are confined to the
lower phyllite horizon. The rocks of the Insuzi Series have been subjected
to folding and the genesis of the deposits is attributable to dynamic and
thermal metamorphism, each deposit occurring near the crest of an overfold.

(a) The Bikini deposit

91. The deposit is situated in the hilly country one and three-quarter
miles south-east of Mahlangatsha clinic. The deposit is lens-shaped and dips
to the south-east at 16 to 30 degrees. It is essentially a pyrophyllitic schist
with augen and veins containing mica and small quantities of muscovite.
The pyrophyllite is characterized by a pale-greyish colour and a soft talcose
feel. The harder and more compact augen of mica (muscovite) and diaspore
are pale-greyalmost white in colour. The veins of mica and diaspore which lace
the deposit attain a maximum width of 3 inches and vary in length from
6 inches to several feet. They are generally aligned parallel to the long axis
of the lens-shaped deposit.

g 92. Systematic sampling shows the deposit to have the following
grade:—

Alumina Silica Titania
Pyrophyliitic schist .. 35.53%  54.10% 1.04%
Mica-diaspore rock .. 31.43% 57139  0.949

93. It is conservatively estimated that 21,000 tons of good quality
pyrophyllite and 1,600 tons of mica-diaspore rock can be yielded by the
deposit.

(b) The Atoll deposit

94. The Atoll deposit is situated just over half a mile to the north-
east of the Bikini deposit and is prominently exposed on a steeply inclined
hill slope. The deposit is primarily a quartz-andalusite-pyrophyllite schist
which dips at 21 degrees to the north-west with a roughly lenticular shape.
Therock is finely laced with veinlets of pyrophyllite which become increasingly
abundant near the uppermost contact of the deposit, so that the andalusite
remains only as scattered “islands™ in a pyrophyllitic schist. Muscovite and
lesser quantities of diaspore occur both as a constituent of the schist and in
veinlets lacing the deposit. In the former case, the muscovite and diaspore
occupy cleavage planes which are at variance with the schistosity of the rock.
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95. The average grade of the deposit estimated from representative
sampling is as follows:—

Alumina Silica Titania
36.32%, 54.67% 1.19%

96, The deposit has a strike length of 1,220 feet and an average
width of 100 feet. Assuming a down dip persistency of 150 feet, some
1,220,000 tons of rock, at the above grade, are available,

(c) The Brickworks deposit

97. The Brickworks deposit occurs on the bank of the Mozane river
three quarters of a mile east of the Atoll deposit. The deposit dips north-
east between 21 and 38 degrees and is primarily a quartz-andalusite-pyro-
phyllite schist. The sections show the rock to have a matrix of microcrystal-
line quartz, andalusite and small quantities of cordierite. Porphyroblasts
of andalusite are also present being aligned parallel with the schistosity.
Both the andalusite in the matrix and the porphyroblasts are replaced by
pyrophyltite, sometimes entirely, so that the rock grades into a poor quality
pyrophyllitic schist. Muscovite and diaspore occur both as constituents of
the schist and in narrow veins dissecting the deposit. In the former case, the
diaspore and muscovite lie in cleavage planes which are discordant to schis-
tosity of the matrix.

98. The average grade of the deposit estimated from sampling
results, is as follows:—

Alumina Silica Titania
27.10%; 62.45% 0.95%

99. The tonnage available, estimated on a down dip persistency of
40 feet, 1s approximately 103,400 tons of rock at the above grade.

(d) The Eslindini deposit

100. The Eslindini deposit is situated on the northern-most bank of
the Mfunzi river on the periphery of Rampur Estate. The deposit gives rise
to two prominent outcrops, which have been duplicated by faulting. The
rock Is similar to that of the Brickworks deposit being a quartz-andalusite
pyrophyllite schist. Porphyroblasts of andalusite are set in a fine-grained
matrix of quartz and andalusite which displays a schistose texture. Pyro-
phyllite occurs at the expense of the andalusite so that the rock may grade
into a pryophyllitic schist with scattered remnants of andalusite. The
muscovite and diaspore are set in a crude schistose texture discordant with the
schistosity of the rock suggesting mineralization along cleavage planes.
The deposit is extensively laced with veins containing muscovite and lesser
quantities of diaspore.

101. From the samples taken it is estimated that the overall grade
of the deposit is as follows:—

Aluming Silica Titania
31.27% 59.33% 0.99%;

102. Calculating on a down dip persistency of 30 feet, it is conserva-
tively estimated that the deposit will yield 99,800 tons of rock at the above
grade.

(2) Kaolin |

103. A deposit of kaolin occurs one and three-quarter miles south-
east of Eslindini store in the rugged Mahlangatsha hills. It occurs in quart-
zites of the Mozaan Series, the kaolin occupying 2 fault plane which strikes
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obliquely to the general strike of the strata. The deposit was prospected by
means of auger drilling, pitting and trenching, since it is overlain by about
six feet of soil overburden. The kaolin appears to be of good quality but
is generally stained a bright orange-brown colour. The deposit was proven
over a strike length of 740 feet, but its continuity is likely over a much greater
distance. It has a width of 30 feet but its depth was not proven, though
several holes drilled to a depth of 40 feet were still in clay. To an average
depth of 20 feet a tonnage of 29,600 tons of kaolin is available. No informa-
Eonﬁis available to date regarding the quality and physical properties of the
aolin.

(3) Sillimanize

104. Two deposits of sillimanite occur within an area of 1/6 square
mile in the Mahlangatsha hills one and a half miles from the kaolin deposit
being worked by Kaolin (S.D.) (Pty.) Limited. The sillimanite-bearing
quartzites occur as lens-shaped bodies in the Mozaan Series. The lenses are
elongated with their long axes parallel to the bedding of the over and under-
lving quartzites. Their genesis can be attributed to dynamo-thermal meta-
morphism due to the combined agencies of regional folding and the intrusion
of G.5 granite immediately east of the vicinity. The sillimanite-bearing
quartzites are distinguished by subdued outcrops which are soft, powdery
and almost white in colour with a finely striated or rugose appearance. The
latter is due to the differential weathering of quartz and sillimanite which are
the main constituents of the rock. The sillimanite is intimately associated
with dickite and kaolinite, especially at depth, as proved by a series of dia-
mond drill boreholes drilled on the deposits. Finely scattered small garnets
and re-crystallized detrital allanite are accessory minerals.

105. The grade of the two deposits was established by representative
grab sampling over the width and length of each deposit. The overall grade
for each deposit is as follows:—

Saal,0y %8I0,
Western deposit. . 21.48 73.54
Eastern deposit . . 19.47 74.76

Experiments carried out in the Geological Survey’s laboratory show that the
deposit can be upgraded. A partial beneficiation by elutriation with bro-

moform gave the following results:—
a

Q
Total loss of ignition .. 4.94
Silica .. . .. 47.78
Alumina .. .. ‘e 43.48
Ferric oxide .. .. 0.42
Calcium oxide .. .. 0.24
Sodium oxide .. .. 0.91
Potassium oxide .. 0.35

Almost certainly further upgrading could be achieved by a more efficient
means of beneficiation.

106. Estimating on a strike length of 1,050 feet, an average width of
60 feet and a proven down dip length of 260 feet, then some 1,092,000 tons
of sillimanite-bearing rock are available from the eastern deposit. The
western deposit, which has a strike length of 1,050 feet, a proven down dip
persistency of 200 feet and an average width of 56 feet, should yield 784,000
tons of sillimanite-bearing rock.

(4) Manganiferous Iron
107. A deposit of manganiferous iron occurs in highly dissected
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and somewhat inaccessible country, 4 miles south-east of Mantola beacon
in the Mahlangatsha mountains. The deposit is intimately associated with a
band of amphibole schist which occurs in meta-quartzites of the Mozaan
Series.

108. The manganiferous iron mineralization occurs as a series of
rudely lens-shaped bodies within the schist which may be followed on strike
for three and a half miles. The zones of mineralization vary considerably in
thickness, pinching to less than two feet or swelling to over 70 feet. The
overall iron content of the deposit averages at 34.97 per cent. whereas the
average content of the richer portion is as follows:—

o

Iron .. .. .. 3574
Manganese .. . 3.57 » Average from 7 samples
Silica e ;. .. 3507
Titania .. > v 0.11
5310;153: rus 883} Average from 5 samples
Vanadium pentoxide .. 0.100 Average from 2 samples

(¢) The Horo District Survey (Pigg’s Peak District)

109. The detailed mapping of likely auriferous zones in lapsed
mineral concession No. 33 has not been completed. The area, which is
underlain by rocks of the Swaziland System and metamorphosed equivalents
of ultrabasic rocks of the Jamestown Complex, will require a great deal of
thorough investigation before any comments can be made on its economic
potential,

(D) By P. E. Winter—Geologist.

110. During the period January to March frequent trips were made
to Forbes Reef in connexion with the systematic cleaning and sampling of
trenches and old workings. These are in Fig-tree sediments and Jamestown
schists, on Crown mineral area No. 7, Mbabane district. Economic gold
mineralization was encountered in one quarry only.

111. During the field season March to September an area of 167
square miles between the Ngwempisi and Mkondo rivers in the Mankaiana
district was mapped on a scale of 1:50,000. Mapping was done on aerial
photographs on a scale of 1:30,000 and re-plotted on base maps on a scale
of 1:50,000. The area mapped overlaps portions of lapsed mineral concession
Nos. 42, 47 and 50. Mineral rights are vested in the Swazi Nation. Surface
rights are owned by local Swazi inhabitants (Swazi Nation Land Nos. 17,
18 and 19) and sheep farmers who own land mainly on the Makumula and
Mahlangatsha plateaux.

112, The rock-types consist of rocks of the Insuzi Series, composed
essentially of felsic and andesitic lavas, with interlayered phyllites, and the
Mozaan Series consisting essentially of conglomerate, quartzite and alumina-
rich shales. During this survey three new deposits of diaspore, pyrophyllite
and andalusite were located in phyllites of the Insuzi Series. Further occur-
rences of kaolin were located in the Mozaan beds, as well as a horizon of
low grade manganiferous iron ore. Three horizons of sillimanite-bearing
quartzites which could have economic possibilities were located near the
eastern G.4 granite-Mozaan contact.

" 113, During September the writer conducted Mr. D. A. Pretorius
of the Economic Research Unit of the University of the Witwatersrand and
a geologist from a mining company over the area underlain by the Insuzi
and Mozaan Series, Mankaiana district, and a portion of the Usushwana
Complex, Mbabane district.
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114. At the invitation of a mining company, a visit was paid to the
Barberton area, to examine surface geology and gold-bearing rock-types
similar to those found in Swaziland.

115. During the last week in September and the first week in October
a camp was established on the Mgubudla river in the Horo area, Pigg’s Peak
district, from where detailed mapping of the surrounding country on a scale
of 1:10,000 was commenced. The area mapped is underlain by talc-schist
and amphibolite of the Jamestown Igneous Complex and chert bars with
various sedimentary schists of the Fig-tree Series. Three square miles were
mapped. Stream panning and loam sampling was also undertaken. The area
overlaps portions of Swazi Nation Land No. 2 and mineral concession No. 5

Prospecting in the Forbes Reef Area, Crown Mineral Area No. 7

Mbabane District

116. Work was commenced in this area with the view to demarcating
areas of gold mineralization. A search was made for an alleged auriferous
stibnite reef 30 feet wide.

117. In an area east of the Mbabane-Pigg’s Peak main road, on
the banks of the Black Mbuluzi river, two reefs, the Belmont reef and Red
reef, were investigated for gold mineralization. Both these reefs occur near
the G.4 granite contact. Gold is concentrated in altered Fig-tree sediments
associated with talc-schist of the Jamestown Igneous Complex. Trenches
on the Albino Reef further east were cleaned out and panned without
success. Three adits on these reefs were flooded and inaccessible.

Belmont Reef

118. Locality. Situated on the east bank of the Black Mbuluzi river,
approximately one and a half miles south of the Forbes Reef store.

119. Geology. The ore-body of amphibolite enclosed by talc-schist
has an eliptical shape with a maximum width of 17 feet tapering at both ends.
The amphibolite is exposed over a strike length of 100 feet striking north-
south and has a 55 degree dip eastwards. A number of quartz veins and
stringers cut accross the amphibolite. The northern end of the amphibolite
body is an anticlinal nose pitching to the north. A short adit and vertical
shaft were sunk by early prospectors.

120. Mineralization. Gold mineralization is confined to the amphi-
bolite. Samples taken from the hanging and footwall talc-schists assayed
0.06 dwts. gold/ton. Samples taken across the widest part of the ore-body
assayed 2.5 dwts. gold/ton over a width of 12 feet. A grab sample of amphi-
bolite with visible specks of arsenopyrite, taken near the hanging wall of the
ore-body in the deepest part of an old excavation, assayed 18.78 dwts. gold
per ton. The average grade across the ore-body in the vicinity of the grab
sample is 1.48 dwts. gold per ton over 7 feet. These samples were taken in
oxidized ore near the surface. Amphibolite veined by quartz stringers carries
higher gold values than amphibolite barren of quartz stringers.

Red Reefs

121. Locality. Situated on the west bank of the Black Mbuluzi
river two miles south of the Forbes Reef store.

122. Geology. Gold mineralization was encountered in sediments
of the Fig-tree Series. The sediments occur in talc-schist of the Jamestown
Igneous Complex, which forms the hanging and footwall of the ore-body.
At the southern end, the ore-body resembles a anticlinal nose pitching to
the south at 50 degrees.

123. The ore-body is exposed in a quarry and two trenches 130
feet apart and has a strike length of 440 feet in a north-easterly direction
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with a dip of 55 degrees to the south-east. Sediments are exposed over an
average width of 130 feet. Further along strike to the north-east, no trenching
was done due to marshy conditions along the banks of the Mbuluzi river.

124. The sediments contain stockworks of narrow quartz veins
aligned parallel to the bedding or axial-plane foliation. Above the water-
table the sediments are weathered and oxidized. Much limonitic material
accounts for the yellow-brown to brown colour of the weathered sediments.

125. Mineralization. High gold values usually occur in sediments,
associated with the stockwork of narrow white quartz veins. A prominent
quartz vein 12 inches wide, exposed in the quarry, striking obliquely to the
foliation of the sediments, on assay showed very low gold value which rules
out the possiblity of the large quartz veins being feeders for gold-bearing
solutions in this area.

126. The highest values, along two roughly-defined pay-shoots
20 feet apart in the quarry and trenches were: 4.43 dwts. over 21 feet, 5.10
dwts. over 9 feet, 4.95 dwts. over 9 feet, 3.28 dwts. over 18 feet and 4.30 dwts.
over 6 feet. An isolated value near the talc-schist contact on the west side
of the quarry gave 22.51 dwts. over 3 feet.

Prospecting along the Moodies-Fig-tree Contact, Crown Mineral Area No. 7

127. Trenching. Old trenches were cleaned out and panned for gold.
Between the Primrose and Art Union gold mines, the trenches are in highly
weathered talc-carbonate-schists of the Jamestown Igneous Complex.
Narrow bands of gritty sedimentary material with intrusions of quartz veins
and stringers, represent remnants of sediments caught up in the talc-schist.
A number of trenches were also located on narrow brecciated quartz blows.
No gold values were found on panning these trenches. Between the Art
Union gold mine and an area south of Millers trees, trenching was confined
to sedimentary beds, west of the talc-schist contact. Regionally, the sedi-
ments dip steeply to the east.

128. The Emerald mine. An adit situated in the bed of a stream was
driven underneath a green sheared quartz chlorite or quartz sericite chert
bar. Two sixty feet deep vertical shafts, link underground workings with the
surface. No samples were taken underground. Assay values on the green
chert bar taken on surface were negligible. No gold values were encountered
in the pan along a trench just north of the workings. North of the Primrose
gold mine, however, gold occurs in the footwall of a sheared chloritic chert
bar close to the Moodies quartzites. South of the Emerald mine close to the
Moodies quartzites a number of old shafts were sunk on this chloritic chert.
This points to the possibility that prospectors in the past followed this horizon
as a possible gold bearer.

129. The Art Union mine. This dormant mine is situated half a mile
south of the Emerald mine. Old workings close to the talc-schist Fig-tree
contact are on brecciated chert and quartz veins. Sedimentary material in
talc-schist is exposed on a footpath above the main caved adit. A vertical
shaft on sheared green chert was located close to the Moodies quartzite in
this area. It is not certain if the shaft is connected with the main adit which
is inaccessible due to caving of the adit portal. No gold values were found on
surface in this area.

130. The Art Union Extension. This dormant prospect is situated
half a mile to the south-west of the Art Union. Old workings, which are caved,
are situated in sediments of the Fig-tree Series near the talc-schist contact.
An adit started in talc-schist aligned in the direction of the old workings
was stopped before it reached the sediments. A number of old broken
cyanide tanks between the old workings and the incomplete adit indicate
some early gold production from this area.
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131. Several small trenches were located on brecciated chert bars
and quartz veins in talc-schist and on a sheared green chert bar close to the
Moodies quartzites. No values were found on surface in this area. A limoni-
tic siderite gossan in Moodies quartzites assayed 49.67 9, Fe and 0.11 dwts.
gold over 21 feet.

132. South of Miller’s trees. A number of trenches were cleaned
out and systematically sampled over a strike of 380 feet. The trenches are
in Fig-tree sediments on the hanging wall side of a steeply, easterly dipping,
brecciated chert bar. A value of 3.12 dwts. gold per ton over 6 feet was found
in the southernmost trench. Isolated values of 1.51 dwts. per ton over 3
feet and 5.96 dwts. per ton over 3 feet were found in trenches 195 feet and
375 feet further north respectively.

133. Ferruginous Capping. A ferruginous capping 200 feet wide,
striking 3,000 feet north-west was found to the west of the Mhlangampepa
river in the Moodies quartzite and conglomerate. The occurrence is one and
a half miles north-west of the Avalanche gold mine. The iron capping is a
massive dark brown to black limonite. A more porous grey variety has a
metallic lustre. One prospecting pit 4 feet deep exposed a purple grit 23
feet below the surface underneath the ferruginous capping. The grit contains
veins of limonitic material, which, when leached, produced the iron capping.

Mahlangatsha Area

134. Physical features. A highveld peneplain, which lies at a mean
elevation of 4,250 feet above sea level is deeply dissected by three main
rivers, the Ngwempisi, Mkondo and Mozane, draining through valleys from
700 feet to 2,250 feet below the level of the peneplain.

135. The Mozane valley, midway between the Ngwempisi and
Mkondo rivers is wide, well watered and has a deep soil covering, overlying
andesitic lavas of the Insuzi Series, while outcrops of harder felsite build a
range of conical hills along the eastern flank of the valley.

136. The remnant of the peneplain between the Ngwempisi and
Mozane rivers forms the Makumula plateau, formed by a broad curved belt
of granophyre and underlying gabbro, dipping regionally to the south-east.

137. The Mahlangatsha plateau between the Mozane and Mkondo
rivers is built of sediments of the Mozaan Series. Weathering of the alterna-
ting hard and soft strata has produced a rugged topography of ridges and
valleys. Tributaries of the Mkondo and Nwempisi rivers cut a number of
deep gorges transversely across the strike of the conglomerates and quartzites
of the Mozaan Series.

138. General Geology. The rock-types are listed in chronological
order, the oldest rock types being mentioned first.

(1) Gneisses

139. Pegmatized gneisses underly an area south of the Ngwempisi
river. Small areas of migmatitic granite are exposed in river beds only, as
outcrops are poor due to thick soil and grass cover. Pegmatites and quartz
veins are abundant in the gneiss. Many large irregular xenoliths of amphi-
bolite and smaller talc-schist and serpentinite xenoliths are scattered through-
out the gneiss. The xenoliths represent altered rocks of the Jamestown
Igneous Complex. Outcrops of homogenous granite occur sporadically in
the gneiss. The granite-gneiss contacts are not well defined but gradational.

140. The gneiss is a light grey rock with distinct foliation. The rock
type is medium-grained with an allotriomorphic granular texture. Felspars
are mainly saussuritized plagioclase and microcline-microperthite, with
plagioclase as the most abundant felspar. Quartz grains have serrated inter-
locking boundaries and wavy extinction. Accessory minerals are apatite,
sphene, epidote, zircon, and irregular flakes and clusters of biotite. Pink peg-
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matitic veins and bodies of granite occur in the gneiss. The pink pegmatite has
similar mineral constituents to the gneiss, but with microcline as the most
abundant felspar.

141. Xenoliths of amphibolite contain ragged flakes and needles of
green pleochroic amphibole in a turbid fine-grained groundmass of felspar,
quartz and some micropegmatite. Grains of ore mineral scattered throughout
the groundmass are altered to leucoxene. Xenoliths of pyroxenite are coarse-
grained melanocratic rock-types containing pyroxene altered to amphibole
and chlorite. Some saussuritized plagioclase and quartz grains are inter-
stitial.

142. Serpentinite xenoliths contain mainly serpentine with some
talc, antigorite, carbonate and secondary magnetite. Talc-schist and talc-
carbonate-schist xenoliths, composed essentially of talc, often contain needles
of tremolite, patches of serpentine and occasionally some carbonate grains.

(2) Insuzi Series

143. The Insuzi Series consists of andesitic and felsitic lavas with
two interstratified phyllite horizons. The lavas, striking north-east to north,
form a broad, curved belt three miles wide. The lava is separated from the
gneiss in the west and north-west by a two-mile wide sill-like body of gabbro
and granophyre, with the result that no contacts between the gneiss and
overlying lava were seen in this area.

) 144. The andesitic lava is a aphanitic greenish-grey coloured rock,
occasionally containing amygdales of quartz and felspar. A medium-
grained variety contains ragged crystals of hornblende altered to chlorite.
Ore minerals, altered to leucoxene and associated with the femic minerals,
are surrounded by biotite aggregates. The groundmass is composed of
granular scintillating quartz and anhedral remnants of saussuritized plagio-
clase. Rounded amygdales are composed of crystals of saussuritized plagio-
clase or interlocking quartz grains.

145. The fine-grained variety has a felted mass of amphibole needles
in a groundmass of granular quartz grains with aggregates of epidote.
Amygdales composed of penninite and a mozaic of quartz grains are common.
Some thin sections exhibit microcline in amygdales with flakes of carbonate.
The amphibole resembles antigorite and occurs as aggregates with a fibro-
lamellar structure and wavy extinction giving a spherulitic texture.

146. The felsite is a hard compact, fine-grained, light-grey to greenish
dark grey coloured rock. The outer shell is usually weathered light grey to
white. The presence of iron oxide may account for a pinkish colour of the
rock in some areas. The texture is felsitic. Femic minerals are green amphi-
bole altered to chlorite and pleochroic dark brown to yellow biotite. The
groundmass is cryptocrystalline composed essentially of a mozaic of quartz
with some plagioclase. Biotite, in wisp-like flakes, is scattered throughout
the groundmass or concentrated in elongated streaks aligned parallel to the
strike of the lava. Occasionally spherulites and slender needles of quartz were
noted in the matrix as well as small crystals of muscovite and scale-like
individuals of calcite. A groundmass of sericite often exhibits helicitic flow
structure around insets of albite, These phenocrysts, which are common
and partly altered, are rounded and surrounded by flakes of biotite and
chlorite.

147. Associated with the felsite are bands of vesicular lava. The lava
is weathered to a ferruginous brown colour with amygdales often elongated
and weathered out, leaving a pockmarked surface. Amygdales of mozaic
quartz grains are set in a near isotropic groundmass of amphibole, chlorite,
biotite and ore. The phyllites vary from true, purple coloured phyilite to a
dark-brown, well-foliated shale. The phyllitic horizons in the upper Mozane
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valley are soft with a fine-grained compact texture and poorly-developed
cleavage, closely resembling altered lava in certain areas. The phyllites are
derived from argillaceous sedimentary material. Metamorphism of these
produced leuses of pyrophyllite with augen of diaspore and andalusite in the
matrix. Under the microscope the phyllite has a goundmass of fine-grained
mozaic quartz, veined by limonitic material or is composed of large rounded
quartz grains with wavy extinction in a sericitic groundmass.

(3) Mozaan Series

148. The Mozaan Series overlies the lava discomformably and is
composed essentially of re-crystallized medium- to coarse-grained quartzites,
various conglomerate horizons and altered aluminous and ferruginous shale
horizons. The actual contact between the sediment and lava was not seen.

149. The Mozaan Series outcrops over a 2-3 mile wide curved belt,
in the mapped area. The sediments strike north-east for 6 miles, then swing
north for another 8 miles where they terminate abruptly against G.5 granite,
forming steep cliffs 2,000 feet above the Ngwempisi river. From a point five
and a half miles south of the Ngwempisi river the outcrop width decreases
in successive steps northwards, due to the intrusive nature of the G.5 granite.

150. The intrusive nature of the G.5 granite into sediments of the
Mozaan Series is clearly indicated in the Tsitsin river gorge, where angular
xenoliths of white medium-grained glassy quartzites were found in the
granite. Re-crystallization of quartzite along the western G.5 granite quartz-
ite contact is not severe. Along the G.4 granite-quartzite contact the quartz-
ites are intensely re-crystallized for a distance of two miles from the contact.
Xenoliths of quartzite along the latter contact are also composed of a coarse-
grained grey grit.

151. The formation of high temperature metamorphic minerals, e.g.,
sillimanite and garnet, in sediments on the eastern G.4 granite contact also
indicates a higher degree of metamorphism by the G.4 granite.

152. Along the western lava contact individual quartz grains can
be recognized in the quartzite, the mozaic textures being absent. Shale
horizons are metamorphosed to phyllite, with the development of andalusite
as the main metamorphic mineral. The presence of micaceous quartzite,
along this contact, with flakes of muscovite and sericite surrounding quartz
grains, producing helicitic textures, can be ascribed to regional dynamic
metamorphism.

153. Correlation of the sediments in the Mahlangatsha area with
other areas of Mozaan Series is rendered difficult by the incomplete develop-
ment of the succession.

MOZAAN SERIES

Estimated
Lithology | thickness Remarks
in feet
7th +1,010 Medium- to fine-grained white to pink quartz-
Quartzite ite. Two well-developed 5 foot thick ferrugi-
nous conglomerate bands near the base,
separated by white gritty quartzite 150 feet
thick.
6th Ferruginous shale, with magnetite and haema-
Shale 90-120 tite bands. Ancient Bantu iron workings on
surface.
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Lithology

Estimated
thickness
in feet

Remarks

6th
Quartzite

230

Bluish-grey to white medium-grained quartz-
ite, with little grit, and two well-developed,
highly ferruginous 3 foot conglomerate bands
near the base. In the Kukwane syncline only
one ferruginous grit occurs. This is the type
area for upper 5 zones, south of Ngwempisi
river.

5th
Shale

80

Purple grit, equivalent to ferruginous purple
to brown coloured quartz mica schist sur-
rounding the Kukwane Syncline.

Sth
Quartzite

185-215

Coarse gritty quartzite with a 4 foot con-
glomerate near the base. Two 6 foot thick
conglomerates, highly ferruginous, occur near
the top of the succession. The basal con-
glomerate of this zone is exposed south of the
Ngwempisi river up to the Tsitsin river. The
lower half of this zone forms dip-slopes north
of the Tsitsin river. The two upper con-
glomerates are developed north of Ntungulu
beacon only.

4th
Shale

0-30

Only outcrops north of the Tsitsin river, over
a short strike length, where the shale is
slightly ferruginous. This horizon ties in with
thezone of kaolinizationinthe Mahlangatsha
hills. In the Gege area this zone locally con-
tains pyrophyllitic schist.

4th
Quartzite

475-500

Gritty white to pinkish-orange coloured
highly sheared quartzite south of the Tsitsin
river. Becomes micaceous south of Eslindini
store. Four conglomerate bands, with the
upper conglomerate containing pebbles and
boulders up to 7 inches in size. Current-
bedded grits between the 2nd and 3rd con-
glomerates. The lower three conglomerates
grade into one, south of Eslindini while the
fourth becomes a gritty quartzite with occa-
sional pebbles. Conglomerates badly sorted.

Ferruginous
Quartzite

20

Ferruginous quartzite marker between the
Ntungulu and Mantola beacons on the west
flank. Badly sorted pinkish ferruginous
quartzite at the base.

Quartzite

70

Medium-grained white to purple coloured
gritty quartzite often current-bedded.
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Estimated
Lithology [ thickness Remarks
in feet
3rd Ferruginous sandy shale with andalusite
Shale 10-40 schist at the base. Highly sheared north of
Eslindini. South of Mantola beacon it be-
comes quartzitic. Good marker horizon.
Reverse dip.
3rd Medium-grained gritty white-grey quartzite
Quartzite 90 with occasional small pebbles at the top.
Usually micaceous in the south. Veined by
blue quartz.
2nd Purple shale to phyllite with 10 foot dark grey
Shale 50 andalusite schist on top.
2nd Fine-grained white sericitic quartzite with a
Quartzite 35 5 foot thick big-pebble conglomerate at the
base. Boulders up to one and a half feet in
length. Reverse dip.
1st Ferruginous shale and phyllite with bands of
Shale 0-10 limonite pseudomorphic to pyrite. Only de-
veloped at Mozane river gorge.
Ist Fine-grained white, sericitic sheared quartzite
Quartzite 0-30 with veins of blue quartz.
Total max.
Thickness 2,540

4) G.4 Granite

154. A medium- to coarse-grained grey granite is intrusive into the
Mozane and Mkondo rivers. The relationship between the Insuzi lavas and
G.4 granite is not clear in this area. In other regions of Swaziland lava occurs
intrusive contact with the Mozaan sediments north of the confluence of the
Mozane and Mkondo rivers. The relationship between the Insuzi lava and
G.4 granite is not clear in this area. In other regions of Swaziland lava occurs
as xenoliths in the G.4 granite. Intrusion of the G.4 granite must have taken
place under high temperature conditions judging from the presence of the
mineral, sillimanite, in sediments intruded by this granite.

(5) Gabbro-granophyre Complex

155. A differentiated sill-like intrusion of gabbro and granophyre
forms a two mile wide curved belt to the west and north-west of the Insuzi
lavas. Gabbro occurs at the base and is mainly developed on the western
and north-western flanks of the Makumula plateau which is built by grano-
phyre.

156. Outcrops of gabbro also occur in the Insuzi Series on the south-
eastern side of the granophyre. Smaller outcrops of gabbro are abundant
along the eastern flank, where assimilation of Insuzi lava has produced a
rock-type of hybrid character.
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157. Correlation of this complex with the Usushwana Complex six
miles to the north is fairly certain. Both have identical sulphide mineral-
ization near the base of the gabbro and titaniferous magnetite horizons near
the gabbro-granophyre contact. The latter is also gradational with the
formation of a melanocratic hybrid gabbro containing abundant micro-
pegmatite and pyroxenes altered to amphiboles. Microgranite is intimately
associated with granophyre, the amount of microgranite relative to grano-
phyre increasing southwards.

158. The granophyre is typically medium-grained grey to slightly
pink in colour, with micropegmatite as the major constituent. Saussuritized
plagioclase crystals form the core of micropegmatite patches, where quartz-
felspar intergrowth is incomplete. Yellowish-brown to dark-brown pleo-
chroic biotite crystals are associated with ore minerals. A finer-grained
variety usually light grey in colour, has a more granular texture resembling
microgranite. The bulk of the groundmass is composed of granular quartz
and felspar grains, with some plagioclase crystals surrounded by micro-
pegmatite. Femic minerals are represented by flakes of biotite and large
anhedral crystals of pleochroic green hornblende.

159. The microgranite is a fine-grained compact rock composed
entirely of granular quartz and felspar grains. Epidote, hornblende and
magnetite are the main accessory minerals.

160. Gabbro is hypidiomorphic granular and usually highly urali-
tized. Plagioclase, usually saussuritized, has the composition of andesine-
labradorite. Anhedral crystals of amphibole are interstitial to plagioclase.
Ore minerals are associated with epidote and fibrous laths of amphibole.
Minor amounts of quartz occur in the groundmass.

161. The age of the gabbro and granophyre in relation to the G.4
granite in this area is not known. The G.5 granite, however, is definitely
intrusive into both the gabbro and granophyre. The Usushwana Complex,
which is correlated with this intrusion, is without doubt post-G.4 in age,
but pre-G.5 granite.

6) G.5 Granite

162. The granite intrudes all the older rock-types. Two large plutons
of coarse-grained grey porphyritic G.5 granite occur in this area. The largest
pluton occupies an area of 20 square miles, intruding a large portion of
Mozaan Series in the north. The mode of intrusion was magmatic stoping
and assimilation under relatively cool conditions.

163. A smaller pluton forms the south-western extension of the
Makumula plateau.

(7) Dykes and sheets of various ages

164. Diabase dykes occur mostly in the gneiss, striking north-west.
A diabase sheet occurs in the north where the lava and granophyre wedge
out against the G.5 granite.

165. Numerous dolerite dykes are intruded into all the formations
with sheets believed to be of Karroo age common in the Mozaan quartzites
especially in the area north-west of the Mozane-Mkondo river confluence.

(8) Quartz veins

166. Quartz veins are not common in the Mozaan except along
granite contacts. Abundant veins in the gneisses and the Insuzi Series strike
north-east and east-west. In the Insuzi Series they are generally narrow but
obtain widths of 50 feet in the gneisses. The veins consist of glassy or milky
white quartz which have suffered granulation to a large extent, often resem-
bling quartzite.
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167. Structure. The rock formations of the Mahlangatsha area have
regional dips of 20 to 60 degrees to the east and north-east.

168. The Insuzi and Mozaan Series occupy a narrow 3 to 6 mile wide
geosynclinal basin, striking north-east and north. The Insuzi Series only
occupies the western flank of the geosynclinal basin in the Mahlangatsha
area, probably having foundered in the intrusive G.4 granite on the eastern
flank of the geosyncline.

169. The Insuzi and Mozaan Series were effected by at least two
periods of similar folding. The earlier folding was along north-east to north
striking fold axes. A series of younger north-west striking fold axes caused
the earlier fold axes to lie on a zig-zag pattern, forming pitching synclines
and centroclinal basins. Both these periods of folding affected the Insuzi and
Mozaan Series, while only the younger fold period affected the gabbro-
granophyre sill to the west and north-west of the Insuzi and Mozaan Series.
The phyllites in the Insuzi lava were folded before the deposition of the
Mozaan Series.

170. The earlier folding (affecting the Insuzi and Mozaan Series),
caused by pressure from the east and south-east, was contemporaneous with
the intrusion of G.4 granite. The gneisses in the north-west formed a stable
buffer against which the sediments and lava were folded. Folding was severe
enough to produce overfolding or even thrusting in the sedimentary horizons
of the Insuzi and Mozaan Series.

171. The younger period of folding affecting the gabbro-granophyre
complex, the Insuzi and Mozaan Series was caused by pressure from the
north-east and south-west, probably contemporaneously with the intrusion
of G.5 granite.

172. Faulting along a north-east to south-west direction, caused by
the earlier period of folding duplicated the phyllitic horizons in the Insuzi
Series. Faulting in the Mozaan Series shows a preference for direction striking
obliquely to the bedding. One of these faults is five miles long. These faults
are wrench-faults with a relatively small shift. Steep angle normal faults
branch off these wrench faults near their extremities. The normal faults
striking north have dips of up to 70 degrees to the west.

173. Blue quartz veins in the basal members of the Mozaan Series
were followed almost along the entire outcrop. These quartz veins could
represent the continuation of a large fault striking south-east across the
Ngwempisi river. This fault affected the gabbro-granophyre sill and, there-
fore, post-dates the first period of folding. This could account for the reversed
dip of some of the lower members of the Mozaan Series on the west flank.

174. The Kukwane syncline is accompanied by two small normal
flank faults and one longitudinal fault.

175. Original structures, e.g., bedding and current-bedding are
difficult to distinguish in the Mozaan sediments. Current-bedding of the
festoon variety is found in grits on the west flank of the Mozaan Series.
Jointing in an east-west direction is well developed and represents tension
joints perpendicular to the bedding and cleavage in the quartzites. These
features are well exposed in the quartzite between the 3rd and 4th conglo-
merate bands in the 4th quartzite zone.

Economic Geology

176. Alumina. The Mahlangatsha area is a rich aluminous province.
Various deposits of diaspore, pyrophyllite and andalusite occur in the
sedimentary horizons of the Insuzi lavas.

177. Kaolin. Deposits of good quality kaolin occur in quartzites of
the Mozaan Series, associated with faults in and above the 4th quartzite zone.
Andalusite schists at the base of the Mozaan Series contain up to 32 %, Al,Os.
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178. Sillimanite. This mineral occurs near the western quartzite-
G.4 granite contact. Four horizons of sillimanite-bearing quartzites were
mapped. One of these horizons of hard sillimanite, two miles long and 15 feet
wide with an average alumina content of 179, Al,O;, has a possible economic
potential if the sillimanite does not alter to clay minerals in depth.

179. Iron. An iron ore horizon, situated three miles south-west of
Mantola beacon in meta-sediments of the Mozaan Series, has a strike length
of over 4 miles and an average thickness of 30 feet. A grab sample taken
from this horizon showed the magnetic portion to contain 40.85 per cent. Fe,
17.52 per cent. SiO, and 14.91 per cent. Mn with the non-magnetic portion
giving 32.35 per cent. Fe, 41.11 per cent. SiO, and 1.9 per cent. Mn.

180. Titaniferous magnetite. Horizons near the gabbro-granophyre
contact are sporadic and non-economic.

181. Copper and Nickel. Mineralization occurs in minor quantities
along the base of the gabbro in a few areas.

182. The largest occurrence of disseminated pyrrhotite and chalco-
pyrite in gabbro is 3 miles north of Lapanda beacon. The mineralized gabbro
is 20 feet wide with a strike length of half a mile.

183. Gold. Three conglomerate bands in the Mozaan Series were
assayed for gold, with poor results. One of the conglomerates contained
much visible pyrite.

184. Four of the largest quartz veins in the gneisses were assayed.
The highest value obtained was 0.33 dwts. gold per ton over 60 feet.

185. One quartz vein in Insuzi lava near the granophyre contact at
Makubulando assayed 1.55 dwts. gold per ton. Five other grab samples
taken in the same area on this blue quartz vein contained only negligible
amounts of gold.

(E) Diamond Drilling

186. A new diamond drill BBS 20 was purchased under C.D. & W.
Scheme D 4918. With the appointment of Mr. I. L. H. Smith as driller in
April, this rig was placed in operation.

187. A total of 41 holes were drilled during the period under review
with a total footage of 8,200 feet. Of these, 20 short holes were drilled on
engineering projects and 21 holes varying in depth from 55 feet to 745 feet
were drilled in the course of mineral exploration. Several months work was
lost due to the drillers working off a backlog of accumulated leave.

188. The full details of the year’s drilling programme are given in
Appendix IV.

IV. MINERAL DEVELOPMENT

189. Operations at the Havelock asbestos mine have been conducted
in the usual exemplary manner. At the year’s end the modernizing and
improvements to the mill were nearing completion. The production and sale
figures for asbestos are given elsewhere in this report.

190. Mineral Holdings Limited have been engaged in prospecting
operations throughout the year on the western extension of the Havelock
mine serpentinite. This work entailed the sinking of an incline shaft with
underground development supplemented by an underground diamond
drilling programme. These prospecting operations were still in progress at
the year’s end.

191. One borehole was drilled on the Pigg’s Peak serpentinite,
which contains small seams of incipient chrysotile fibre, with negative results.
This serpentinite has considerable extent and it is planned to explore the
body along the strike elsewhere when drilling rigs become available.
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192. The barytes mine has operated in a very small way indeed as
will be seen from the production returns. This is most disappointing as the
mine ore reserves exceed one million tons. Several boreholes were drilled
on the barytes deposit on mineral concession No. 23, which is situated within
a quarter of a mile of the railhead at Ngwenya. The encouraging surface
indications were not confirmed at depth, only very narrow veinlets of barytes
were intersected.

193. Beryl is still being collected by the Swazis in a small way but
due to the depletion of easily won beryl, production will cease in all pro-
bability in 1963. The production for 1962 which is estimated at only about
2 tons, will be despatched for shipment in the coming year.

194. The interest in clays by various concerns has been maintained
during the year. The clay at the Mtendekwa river which has been opened
up in a borrow pit for road metal has been categorized as a ball clay suitable
for the ceramic industry.

195. The shafts at both the Central Mining Finance Limited and
Johannesburg Consolidated Investment Company colliery blocks have
remained closed during the year. It now seems certain that the Mpaka
colliery owned by Central Mining Finance Limited will re-open during the
coming year to supply the Swaziland railway, both the sugar mills and sundry
consumers in the Territory. Several bulk samples of coal were obtained from
Mpaka colliery for testing purposes by various possible consumers. This
coal with its relatively high calorific value of 13.4 Ibs./Ib. and reasonably low
ash content of 12.39 taken in conjunction with its almost smokeless and
other qualities should command an export market.

196. Diaspore, pyrophyllite and andalusite, which are intimately
associated in the same deposit, were mined throughout the year. This deposit
has now been taken over by G. & W. Base and Industrial Minerals (Pty.)
Limited. In addition to the deposits of pyrophyllite discovered last year
further new pyrophyllite discoveries were made. It is interesting to record
that on the flat slabs of pyrophyllite at one of the new discoveries, numerous
petroglyphs were found. These petroglyphs showed a marked similarity to
those known from Katanga and are given an age of 1,600 years. Efforts
are being made to preserve these historic rocks which may have some ethno-
logical significance.

197. It is gratifying to record that another, the third gold mine in
the Territory, commenced production during the year. This is the Waterfall
mine at Forbes Reef which, since it commenced operations, has consistently
produced over a hundred ounces of fine gold per month with an average
grade of 14 dwts. per ton.

198. The mine originally commenced work on a quartz vein,
averaging about 7 dwts., which also carried some scheelite. The talc-schist
which formed the country rock to the vein was also mined. Today the ore
bearer is an almost pure talc schist containing much visible gold, the quartz
vein having disappeared.

199. The She mine produced consistently throughout the year with a
recovery grade of 4 dwts. At this mine the ore-body is a phyllitic rock,
presumably an engulfed sediment, with talc and talc-carbonate foot and
hanging walls. In the Pigg’s Peak district the Wyldsdale mine has been a
smaller but nevertheless regular producer, the ore carrier being a narrow
but rich quartz vein in talc-carbonate schists.

200. The investigation of the dormant gold mines has continued
throughout the review period. Two boreholes sited at the Kobolondo gold
mine intersected the ore zone which did not contain payable values. At
the Daisy mine in the Horo area boreholes yielded most encouraging results.
The first two boreholes gave 16.61 dwts. over 72 inches and 12.3 dwts. over
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50 inches respectively. Very considerable interest has been shown by mining
companies in this property which was worked by underground and open
cast methods in the past over a strike length of 1,000 feet. An intensive
exploration programme incorporating surface work, diamond drilling and
geophysical prospecting is planned for 1963. )

201. More detailed grid drilling is being undertaken on the Main
Block (Castle Block) at Ngwenya (Bomvu Ridge) haematite deposit. Mining
and access roads have been cut and are nearing completion. Plans for mining
the deposit are well advanced. It is confidently anticipated that full scale
mining operations will commence on schedule. The contract call for the
first full year of production is 800,000 tons which is to be stepped up to
1.2 million tons per annum for the subsequent nine years.

202. Further vast deposits of low grade sedimentary iron ore were
discovered during the course of the mapping in the Mahlangatsha mountains.
Grab samples reflect an average grade of 34.7% Fe with low phosphorus,
titania and sulphur.

203. The kaolin deposit in the Mahlangatsha mountains has been
worked on an ever increasing scale throughout the year. It is confidently
expected that production and sales will increase considerably in the years
ahead particularly if an export market can be established. Two further
kaolin deposits were found in the same area during the Department’s
regional mapping programme. All these kaolin deposits occur on the same
alumina-rich stratigraphic horizon which is intercalated between two
quartzites. Detailed prospecting along this zone possibly will reveal further
ore-bodies. The area suffers from the disadvantage in being somewhat
distant, some forty miles from the railhead at Piet Retief. This possibly is
off-set by the quality of the kaolin which is classed as one of the finest in
Southern Africa.

204, Considerable tonnages of low grade sillimanite ore capable of
being mined by open cast methods were discovered in the Mozaan Series
in the Mahlangatsha mountains. The ore consists essentially of sillimanite
as soft rosette-like crystals in a fairly pure quartzite. Garnets are a very
minor constituent of the quartzite. There seems very little doubt that the
sillimanite ore can be up-graded to the requisite quality but the question of
selling sillimanite in a powdered form presents a problem.

205. The Department advised on engineering problems in connexion
with the foundations for the railway bridges and also advised on the railway
tunnel sites. Drilling was also undertaken on behalf of the Public Works
Department to test the foundations for the road bridge over the Mzimene
river at Manzini. Boreholes were also drilled to test the weir and power
station sites for the Edwaleni hydro-electric scheme on the Little Usutu
river.

206. Water borehole sites were located for interested parties at
Matsapa, the Territorial airport, housing sites at the Edwaleni hydro-electric
scheme, the cannery at Malkerns and at the Gollel cattle holding ground in
the Lowveld. In the latter instance good supplies were obtained from zones
of decomposition in the basalts.

207. Central Mining Finance Limited have successfully applied
geophysical methods for the location of water boreholes to supply domestic
and industrial water to the Mpaka colliery. The water intersected in the
boreholes was of high purity in contradistinction to the normal brackish,
sulphurous waters intersected in boreholes traversing the Ecca Series. It
would now appear that the chances of locating supplies of potable water
are good in the semi-arid regions of the Middleveld and along the granite-
Ecca Series contact in the Lowveld. Funds are being sought to establish
a geophysical unit to undertake this work in the coming year.
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208. Examination of the new railway cuttings in the Mbuluzi gorge
through the Lebombo range revealed the presence of breccias which are
possibly aquifers.

V. MINES DEPARTMENT

(A) Mineral Statistics and Exports

209. The mineral production figures for the year ending 31st Decem-
ber, 1962, are given in the table (Appendix I) on page 00 of this report
together with those for 1961 for comparison purposes.

210. Asbestos again has had a difficult year and, except for the
shorter grades, has suffered considerable price decreases. Therefore, despite
an increase in the tonnage of fibre sold, the value of production has fallen
by some R130,000. Exports increased by 2,037 short tons to 32,830 short
tons valued at R4,939,675.

211. With the opening up of a new mine in March the small resurgent
gold mining industry has now firmly established itself in second place behind
asbestos in its value of production, which increased by 889 fine ounces to
2,214 fine ounces valued at R55,231.

212. Two other minerals are running neck and neck with each other,
namely pyrophyllite and kaolin. Pyrophyllite production, which has been
steadily increasing year by year, reached a total of 3,902 short tons valued at
R21,410. Kaolin, of which there was a small production during the last
month of 1961, has found a steady market in South Africa and production
is expected to increase considerably. Sales of this mineral increased to
2,743 short tons valued at R20,569.

213. Barytes has had a very disappointing year and sales have
plummeted to an all-time low of 68 short tons valued at R973.

214, Sales of diaspore have fallen also but the demand is a fluctuating
one and production is expected to rise again in the coming year. Production
of 224 short tons was valued at R3,276.

215. The tin mining industry struggles on in a small way. Production
for the year amounted to just under 8 short tons of tin concentrates, equiva-
lent to 5.10 short tons of metallic tin valued at R9,116.

216. Some beryl was collected by Swazis in the Sinceni area during
the year but none had been sent off for sale at the year’s end, so a “nil”
production has been recorded.

217. A table (Appendix II) on page 00 shows the countries to which
the various minerals have been exported and the amounts and values of each.

(B) Inspections

218. The Inspector of Mines was on overseas leave from the begin-
ning of the year until 9th July.

219. Routine inspection of mines and quarries was carried out
during the year and calls for no comment. A large number of explosives
magazines were established in the Territory during the year mainly because
of the interest shown in hail prevention by means of anti-hail rockets. A
majority of the farmers in the Ezulwini and Malkerns valley have now
rocket storage magazines on their farms, as have other farming and forestry
interests in the Territory. This has meant a considerable increase over normal
in the number of inspections carried out by the Inspector of Mines (as
Inspector of Explosives).



(C) Accidents

220. To avoid duplication mine accidents have been classified with
machinery accidents in the “Machinery Department™ section of this report.

(D) Labour

221. A summary of the labour employed in the mining industry in
Swaziland is given in the table (Appendix III) on page 00 of this report.

222. Total earnings for the year have increased considerably by
almost R300,000 to R896,035. Average earnings for Europeans rose slightly
to R211.80 per month. Those for Africans showed a 37 per cent. increase
to R16.42 per month and a slight increase in the value of food provided
to R5.56 per month.

VI. MACHINERY DEPARTMENT

(A) General

223. During 1962 a general register of accidents investigated by the
Inspector of Mines and by the Inspector of Machinery was kept, and are
given as a collective figure for the year.

224. During October, 1962, the Inspector of Machinery was nomi-
nated as a delegate to a Labour Administration Seminar for English-speaking
Participants from African Countries. This Seminar was sponsored by the
International Labour Office and held in Freetown, Sierre Leone from 2nd
to 15th November, 1962.

225. Four working groups were formed to study various aspects of
Labour Administtation. The fourth group of which the Inspector of Machin-
ery was a member, made a detailed study of “The role of Labour Inspection
Services in the Field of Occupational Safety and Health.”

226. The main conclusions made were (a) Existing Factory and
Safety legislation was considered to be inadequate, especially in regard to
future developments. Work was, however, proceeding with revision of
legislation; (b) Agricultural activities were not covered by legislation as such,
but, where specified machinery was used, this could be covered by some of the
legislation in force; (c) Legislation did not make provision for specific
inspection by medical personnel on a national scale; (d) Due to lack of
finance and adequate qualified staff, the field of occupational safety and
health was not receiving the full attention it deserved, and the standards
required were considerably lowered as a result; (¢) In one particular country
due to lack of staff, legislation requiring inspection of boilers, pressure
vessels, etc., had been repealed; (f) Legislation should be introduced to
prohibit the importation, sale, or hire of inadequately guarded machinery;
(g) The main causes of accidents were found to include overcrowding, bad
lighting, poor housekeeping and piece rates, lack of supervision and long
working hours. Other factors which affected health were nutrition habits, lack
of meal facilities and distances to be travelled by workers.

227. A great deal was gained from the discussions and experience
of the I.L.O personnel and other delegates and it is hoped that the legislation
now under review and in process of being drafted will form a firm foundation
for future industry in the Territory.
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(B) Remarks on Machinery Inspections and Tests

Boilers

228. Certificates of Permission were granted unprovisionally to:—
Manzini Dry Cleaners.

Winding Plant

229, Certificates of Permission were granted as follows:—

Havelock mine:

Central Ventilation Shaft : Central Compartment
Main Vertical Shaft (kibble winder) : West and East Compartments
Main Vertical Shaft (stage winder) : Whole Shaft

Elevators

230. Certificates of Permission were issued as follows:—

Miller’s Mansions 9 persons or 1,350 Ibs. material
Parkview Heights 8 persons or 1,200 1bs. material

(C) Accidents

231. The following accidents were reported during the year.

Fatal Non-Fatal Non-Casualty = Total
1961 1962 1961 1962 1961 1962 1961 1962
Mines and quarries .. Nil 4 33 147 Nil 1 33 152
Industries (works) .. 8 8 203 422 3 2 214 432

(D) Remarks on Accidents

(i) Fatal Accidents

232. There were 12 fatalities. An elderly missionary was killed
whilst operating a saw bench at the Mbuluzi Mission Saw mill.

233. A person was killed at Crofthead Quarry when a tractor which
he was driving overturned and crushed him.

234. A person was killed at Point “A” during construction of the
Railway when he was run over by an Eimco shovel loader.

235. A person was killed at Ubombo Ranches when a Michigan
shovel got out of control and overturned.

236. Two persons were killed at Havelock mine, one was struck by
a kibble after the rope had been severed by a falling crosshead and the other
was killed by a fall of ground.

237. Two persons were killed at Usutu Pulp Company Limited,
one was struck by a falling tree and the other was killed when illegally driving
a tractor.

238. A person was killed at Ngonini Estates in a tractor accident.

239. A policeman on duty was killed when he ran across a race track.

240. A person was killed at Rush & Tomkins Quarry when he
illegally entered a stone bin and was suffocated.

241. A person was killed at Peak Timbers when involved in a motor
accident.



36

(i) Non-Fatal Accidents

242. The following table shows the type of non-fatal accidents
which occurred:—

Mines and :
Classification (Cause) Quarries | Industries | Total

Fall of Ground . .. 13 Nil 13
Machinery, Trucks and Trams .. 11 47 58
Fall of Material N o .. 6 6 12
(@) On Surface : .. . S 53 58
(b) Underground .. .. 5 Nil 5
Falling in Shafts, Excavatlons etc. .. Nil 1 i
Struck by Cage, Skip, etc. .. .. 4 Nil 4
Miscellaneous:

Burning and Scalding - .. 2 15 17

Falling and Shpplng .. . 20 61 81

Splinters .. .. .. 3 5 8

Sundry o . : N. 71 234 305
Explosives:

Due to Fumes .. .. 3 Nil 3

During Blasting Operatlons .. 3 Nil g

Sundry .. . . 1 Nil 1
ToTALsS .. o .. .. .. 147 422 569

243. The following table gives the location of the various injuries
inflicted, and :—
(a) is loss of member
(b) is injury to member
(c) is loss of use of member

Mines and
Location of Injury Quarries Industries Total
@ b ©[@ B ©|@ ® (©
Arms, hands or fingers . 2 59 — | 14153 — |16 212 —
Legs, feet or toes .. o | — 4 —1 2179 — | 2223 —
Eyes .. .. L — 9 1|— 14 —]— 23 1
Body or Head .. o | — 32 —(— 60 —|— 92 —
ToTAL .. .. A s 2144 1|16406 — |18 550 1

244, The total time, in days, lost as a result of accidents is given
below with the average time lost per accident:—

Number of
accidents in
Total number respect of
of shifts lost which persons Average

(returned have returned shifts lost Loss

to duty) to work  per accident outstanding
Mines and Quarries 2,534 143 17.7 4
Industries 7,234 406 17.8 16

TotaL 9,768 549 17.8 20
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245. 1t is significant to note that in 1961, 236 non-fatal accidents
were reported and the average time lost per accldent was 24.8 shifts per
accident (Mines and Quarries 23.06, Industries 28.85). The drop has been
due largely to increased pressure bemg brought to bear for a higher standard
of first-aid treatment and a better standard of investigation into the causes
of accidents and their removal. The increase in reportable accidents is due
to more industries starting up and increased mining activities.

246. The most significant feature about these lost-time accidents is
that, allowing 280 shifts per year per man, the total time lost in accidents is
equivalent to one man not working for 34.81 years and represents a total
financial loss to employers of approximately R18,000 in wages alone and
does not include compensation paid, medical expenses or the cost of replace-
ments or loss of production due to change of staff.

247. One company has benefitted by employing a full-time safety
officer and his work has made a large contribution to our efforts in the field
of Occupational Safety and Health.

(E) Prosecutions

248. Four prosecutions were instituted during the year, two of
which resulted from fatal accidents. In one case, the accused was charged
with culpable homicide but was found not guilty.

249. One person was prosecuted for failing to comply with Regula-
tion 117(1), i.e., operating a boiler without a certificate of permission. The
case was heard in court and the accused was found guilty and sentenced to a
fine of R30 or 3 months imprisonment.

250. Arising out of a fatal accident which occurred in December,
1961, and which was not reported to this office or to the police, two persons
were charged with contravening Section 2(1)(c) of the Inquests Proclamation.
They pleaded guilty and were sentenced to pay a fine of R20 or imprisonment
for 2 months. One of the accused, the manager, was also charged with con-
travening Regulation 142 (reporting of accidents) Section 19(a) of the Mines,
Works and Machinery Proclamation (endangering the Safety of Workmen)
and Section 17 of the Proclamation (failing to attend an enquiry). He was
found guilty on all three charges and sentenced as follows. R30 or 3 months,
R30 or 3 months and a caution and discharge on the third count.

251, As the result of a series of inspections and letters to the manager
of a quarry, two directors were charged with contravening Section 19(a) of
the Proclamation by failing to ensure that efficient guards were provided to
moving machinery (Regulation 102) and also failing to ensure that the air
receivers were tested (Regulation 119(2)(a). They were also charged with
contravening Regulation 159, failing to appoint a manager and Regulation
98 failing to appoint a competent person in charge of machinery. They each
paid admissions of guilt on all three charges of R20, R10 and R10. The total
fines levied in these cases amounted to R210.

(F) New Construction

Swaziland Railway

252. Work commenced on the earthworks for the Swaziland Railway
and is being carried out by R.M.R. (Swaziland) Contractors.
Swaziland Electricity Board

253. Work commenced on the Edwaleni Scheme for the Swaziland
Electricity Board.
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(G) Electric Power
254. There was no increase in generating capacities of sets installed
in the Territory.
(H) Inspections
255. The following is a summary of the official duties performed by
the Inspector of Machinery during 1962:—

Boiler Inspections

External g .. . Y e v .. 44

Internal .. e ¥ i oF oy . .. 40

Hydraulic Test o ot - - RN ()
Machinery Inspections

Surface—Satisfactory .. .. - .. .. .. 13

Unsatisfactory hy: e N, oF .y N

Underground—Satisfactory .. . . . o 1
Winding Plant

Inspections . .. - o .. o T )

Tests a1 5 & e . P - X 3
Elevators

Inspections 4

Attendance at Law Courts . v ¥ 3

Number of trips in connection with acc1dents o .o 54

VII. HEADQUARTERS

(A) Administration

256. Except for C.D. & W. Scheme D 4918, the running of the
Department has been financed by Territorial funds.

257. With the entry into the Territory of the railway contractors,
the staff at Headquarters have been kept exceptionally busy on the variety
of tasks associated with such a large novel undertaking. The initiation of
the railway construction programme has brought about a keen renewal of
interest in the geology and mineral resources of the Territory. The fact that
Swaziland will now be linked with a major seaport with very adequate ore
loading facilities has stimulated very considerable interest in the lower
priced base metals about which very numerous enquiries were received.

258. Two more mobile receiving-transmitting sets were purchased.
These will enable the staff at Headquarters to keep in touch daily with the
geologists engaged in mapping and similar field work.

259. Work on the Bulletin No. 2, “The Mineral Resources of
Swaziland” occupied a considerable amount of the time of the senior
members of the staff. The co-operation of the Director and staff of the
Overseas Surveys is gratefully acknowledged for their assistance in the pre-
paration and printing of the new mineral map of Swaziland and list of the
geological formations both of which are to accompany Bulletin No. 2.

260. I gratefully record my deepest appreciation of the work of the
professional, technical and administrative staff who through their whole-
hearted endeavours have enabled the Department to operate at its full
capacity in all spheres at all times.
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(B) Drawing Office
261. The draughting staff, most regrettably, have continued to work

under most difficult conditions. With the trend of increasing work, the
situation is rapidly reaching the stage when conditions will become com-
pletely untenable unless some immediate action is taken to alleviate the
position particularly in regard to extensions of the draughting office and
increasing the filing facilities.

262. A list of the plans drawn during the year is enumerated in
Appendix VI. Special plans, to a very much smaller scale, were also prepared
for reproduction in Bulletin No. 2. A total of 2,197 sunprints were made
during the year. This reflects an increase of almost 309 on the number
produced last year. This figure also may be regarded as about average for
for the general increase in the quantity of work produced by the draughting
section.

263. The sunprints are produced by the simple but slow ammonia
process. A faster, more modern reproducing unit must be acquired in the
overall interests of efficiency and expediency.

(C) Library

264. The library was used constantly throughout the year by the
professional and technical staff in addition to members of the mining
fraternity and the public.

265. In addition to the regular geological and mining periodicals
and magazines, the more important, recently published textbooks on geology
and the various aspects of mining were also purchased in order to keep pace
with the modern advances in these sciences.

266. Unfortunately the congestion mentioned in last year’s report
has not been alleviated, in fact, the situation has become increasingly worse.

267. The lady stenographer undertakes the duties of classifying and
cataloguing the various publications in additions to her other duties.

(D) Laboratory '
268. During the year 592 samples, which reflects a 10%; increase on
last year’s figure, were prepared for assay or analysis. )
269. Many of these being borehole cores required to be split or
crushed and quartered. These samples were assayed and/or analysed as
follows :—

Alumina T o . . . - .. . .. 78
Calcium = 50 - - y . ¥ - 3 2
Carbon dioxide .. .. -~ .. . - o a1
Cobalt .. o a .. . = - .. .. .. %
Copper. . B c 3 . - . o, . . T

Gold .. e .. .. . y .. o3 ~ .. 457
Iron .. .. . = o v - . = .2
Magnesium .. > o . 34 X . . e 2
Manganese .. .. .. - . . . .. o7
Nickel .. . | . . .. . .. .. 14
Platinoids . . v - g s o0 " .. B
Phosphorus .. X . .. £ .. - .. .. 8
Potash .. - L d - .. . .. .. .. I |
Silica .. .. . . .. . .. .. .. .. 82
Sulphur , .. b 55 . .. .. .. w2
Titanium .. - . .. e .. .. - ... 1
Tungsten .. .. . . o " o - o el
Vanadium . .. - .. .. .. - . 38

TotaL 817
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270. 1In addition, in the field, the geological mapping and prospecting
parties crushed and panned many hundreds of samples in the course of their
routine operations.

(E) Publications

271. The following published reports were produced during the year:

(1) The Annual Report of the Geological Survey and Mines Department
for the year ended 31st December, 1961.

(2) Bulletin No. 1 of the Geological Survey and Mines Department.

(3) “The Geology of Swaziland.”

(4) “Rb-Sr Age Measurements in Various Swaziland Granites,” by D. R.
Hunter jointly with H. L. Allsopp, U. R. Roberts and G. D. L. Schreiner.
Published in The Journal of Geophysical Research.

272. A list of the unpublished reports produced by the professional
staff is to be found in Appendix V. The list of plans, maps, etc., produced,
most of which accompany the above-mentioned reports, is contained in
Appendix VI. These reports, maps, plans, etc., are available on sale at a
small charge.

(F) Visitors

273. The Department was responsible for the guidance of numerous
professional and technical officers of the various mining companies over
the mineral deposits of the Territory. The technical officers of the Depart-
ment advised members of the public in a variety of spheres.

{(G) Acknowledgments

274. The Department gratefully acknowledges its indebtedness and
thanks to the following for their co-operation and assistance in a variety
of ways.

The staff of the secretariat, Mbabane.

The Director and staff of the Republic of South Africa Geological

Survey.

The Director and staff of the Geological Survey of Mocambique.

The Director and staff of the Bernard Price Institute, Johannesburg.

District Commissioners and Police Force of the Territory.

The Manager and staff of the Havelock mine.

The Manager and staff of Peak Timbers Limited.

The Manager and staff of the Usutu Pulp Company.

The Manager and staff of the Ubombo Ranches Limited, Swaziland.

The Manager and staff of the Mhlume (Swaziland) Sugar Company.

The many members of mining companies operating in the Territory

for their assistance and freely-given hospitality.

To members of the public for their co-operation with the Department.

D. N. DAVIES,
Director of Geological Survey
and Commissioner of Mines.

MBABANE,
20th March, 1963.
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APPENDIX V

Report by Professional Staff

by D. N. Davies — Director

Report for the European Advisory Council —
Period September, 1961 — February, 1962.

Report for the European Advisory Council —
Period March, 1962 — August, 1962.

Overseas Geological Surveys Report for the period
Ist January, 1962 — 31st December, 1962.

by D. R. Hunter — Geologist

Age determinations from Swaziland.

The Swaziland Mining Industry.

Résumé of results obtained from the Usushwana Complex.

Reg)ort on the drilling of the Kaolin Deposit, Mahlangatsha, Mankaiana

istrict.

Note on the drilling on Farm F69/13/5 and Magomba Ranch, mineral
concession No. 2, Stegi district.

Supplementary note on the results of the diamond drilling in the Maloya
area.

Note on the drilling of the south-west flank of the Usushwana Complex
Buhlungu valley. Lapsed mineral concession No. 24, Mbabane-
Manzini districts,

by D. H. Jones — Geologist

Report on the geology of the Kobolondo Area with reference to the
Kobolondo and Black Diamond Creek mines (mineral concession
N. 32A and Crown mineral area No. 1, Pigg’s Peak district).

Report on the occurrence of two Sillimanite Deposits in lapsed mineral
concession No. 50 (Mahlangatsha area, Mankaiana district).

Report of the Alumina and Pyrophyllite Deposits of the Mahlangatsha
area (lapsed mineral concession No. 50, Mankaiana district).
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APPENDIX VI

MAPS AND DIAGRAMS PRODUCED DURING 1962
IN THE DRAWING OFFICE

No. Date

493 MD 6.2.62
495 MD  6.3.62

494 P 14.2.62
496 P 6.3.62

497 Misc. 8.3.62

498 MD 16.3.62

499 Misc, 4.4.62

500 MDD —
501 Misc. —

502 P 29.3.62
303 p 13.4.62

504 P 15.5.62

505 P 28.5.62
506 MD  28.6.62
507 MD 3.7.62

508 MD  17.7.62
509 P 24.7.62

510P 7.8.62

11 P 15.8.62

512 Misc. 22.8.62
513 MD  27.8.62

514 Misc. 29.8.62
515 Misc. 28.9.62

Init.
JL.G.U.
1.G.U,

D.H.J.
D.H.L.

D.N.D.

JLG.U.

D.R.H.

JL.G.U.
D.N.D.

P.LEW.
PEW.

J.G.U.

D.H.J.
J.G.,

1.G.U.
J.G.U.

D.R.H.

D.R.H.

D.R.H.

C.G.M.

C.G.M.
C.G.M.

Title

Lightning Conductors

Diagram showing extent of E.P. L

No. 3/1959. She Syndicate

Geological plan of the Horo Area

Plan of geology at the Gordon and
Daisy mines

Plan of current mineral 1nvestlga-
tion (under P.L. No. 3/1962) .

Plan showing extent of area held by
R. J. Solé

Locations of rocks and mmerals of
which age determination has
been made .

Hail Rocket Magazines

Fig. *“A” Basutoland. Condltlons
in the Kimberley and O.F.S.
Diamond Fields .. .-

Assay plan of Red Reefs e

Plan showing geology and position
of magnetometer traverses on
CM.A. 7 . ..

Plan showing geology of a serpen—
tinite body on mineral concession
No. 32C .

Assay plan of Draisy mine .

Hail Rocket magazine 1 5{)0 X
2,000 metres 160 x 15, 000 metres
—60 x 1,500 .

Hail Rocket Magazine 120 X2, 000
metres—o60 x 2,000 ..

Portable explosives magazine .,

Plan and section of boreholes,
Kaolin deposit, Mahlangatsha. .

Location of Boreholes drilled by
Geological Survey M.C.2, Stegi
District ..

Section through BHS 147-148 149
S.W. Flank of Usushwana Com-
plex

New design for Borehole Log
sheet

Safety Dugout for launching Hail
Rockets

Standard Geological Symbols

Mineral Tonnage and Values graph

Scale

No scale

1:25,000
1:10,000

1:10,000

1:250,000

17-0.94
miles

1:500,000

1:250

1:10,000

1:10,000
1:1,000

in_] ;
i‘h‘-l 4

1:2,000

1:5,000



No.

516 P
517P

518P

S19P
520p
521P

52P

523P
524 P
525P
526 P

527 MD

531P
532P

533 P

534 P

Pate
30.9.62

18.10.62 D.H.J.

23.10.62 D.H.L.

6.11.62 D.H.J.

14.11.62 D.H.J.

19.11.62 D.H.J.

20.11.62 D.H.I.
21.11.62 D.H.J.
29.11.62 D.H.J.

4.12.62 D.H.L

Init.

D.H.J.
15.10.62 D.H.J.

Title

Field plans of Horo Area

Plan of geology of Black Diamond
Creek gold mines

Plan showing geology of Dlaspore-
Pyrophyllite deposits in the
Mahlangatsha area

Mahlangatsha sillimanite deposns
L.M.C. 50 , .

Bikini Dlaspore-Pyrophylhte de-
posit LM.C. 50

Brickworks Diaspore- Pyrophylhte
deposit L.M.C. 50 .-

Plan showing distribution of s1l]1—
manitic quartzite and sillimanite
bearing rock in Mahalangatsha
area

Atoll Diaspore depos1t

Eslindini Diaspore deposit

Section showing_sillimanite-bear-
ing zone in Boreholes 160A,
160B and 160C .

Bikini Diaspore- Pyrophylhte dc-
posit

12.12.62 D.A.C.P.

Jan. 62
Jan. 62

Jan. 62

Jan. 62

D.H.J.
D.H.J.

D.H.J.

D.H.J.

Diagram showing various mining
locations held by Swaziland
Barytes Limited

Geological plan of Jackal mine

Geological plan of Kobolondo
mine

Geological and Assay Plan of
Gordon mine .

Geological Section of the Dalsy
mine
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Scale
1:10,000

1:2,500

1:1,000

1:10,000
1:1,600
1:1,000

1:1,000

1:5,000
1:500

1:12,000

1:1,000
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funds for a C.D. and W. Scheme No.D.4918 which makes provision for an
additional diamond driller and diamond drilling unit together with
ancillary equipment snd transport. The provision of an extra diamond
drill will assist most materially in the acceleration of the prospecting
and exploration programmes, its advent being particularly timely as it
is foreseenn that one or other of the existing drilling units will be
committed at various iimes to drilling engineering projects associated
with the rapid tempo of development in the Territory,

5 Dr. 5, H. Shaw OQ.BE, M.Sc. Ph.D., Director of Overseas
Geological Surveys, visited the Territory at the end of March and early
in April. In addition to discusssions with IHis Honour, the Resident
Commissioner and the Government Secretary, Dr. Shaw visited the
Ngwenya haematite deposit (previously known as the Bomvu Ridge
deposit), the Havelock asbestos mine, the Usushwana Complex and the
anthracite and low wvolatile bitumincus coal collieries at Maloma and
Mpaka respectively. Dr. Shaw also had discussions with the Director in
regard to future work and the policy of the Department.

(B) Research Projects

6. Further research into the origin of the Stormberg volcanic
rocks continued with a visit to the proposed Pongola dam site in
Narthern Zululand., The Director, at the invitation of Dr. F. C. Truter,
Director of the Geological Survey of the Republic of South Africa,
accompanied by Drs. de Villiers and van Wyk of his stall, had the
opportunity of traversing the gorge of the Pongola river where diamond
drilling of the proposed and alternative dam sites, was in progress,

7. An inleresting point arising from this rescarch project is the
fact that, originaily initiated as an academic study, the project has now
assumed considerable significance both from the engineering and
economic viewpoint. There is no question that the siting of the dam wall
is controlled by the peological formations necessitating a most detailed
geological mapping programme of the Pongola gorge and environs.

8. Furthermore detailed mapping was undertaken in the Stepgi
district to defermine the prevalence of the rhyolitic breccias which
however are [far less widely distributed in relation to the Northern
Zululand area.

8. The location of these breccias is important economically as
they are permeable and therefore a potential aguifer in areas where the
location of good water supplies is a noted problem.

II. GEOLOGICAL SURVEY

(A) Geological Mapping

10. During February and March Mr, Hunter mapped the surface
and underground geology of the She mine in the Forbes Reef district
on scales of 1:2,600 and 1:500 respectively.

11. Mr. Urie spent several weeks investigating and mapping a
large body of serpentinite in which incipient chrysotile asbestos minera-
lization is known to occur at several localities on lapsed mineral con-
cession No. 32C in the Pigg’s Peak Distriet. The area mapped was two
square miles, As previously mentioned under “Research Projects”,
mapping was also underiaken in the Stegi district in connexion with
the location of the breccia horizons in the acid voleanics of the Storm-
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South Africa was attended with the Director. This was followed im-
mediately by the Commonwealth Mining and Metallurgical Congress at
which the writer was also present. Both these congresses were held in
Johannesburg, In May, the writer accompanied a tour arranged by the
organisers of the later congress to the Bushveld Igneous Complex north
and west of Pretoria.

37. Throughoui the year visiting consultant engineers and geolo-
gists were accompanied on tours of deposits of potential economic im-
portance in the Territory. These included visits to the Usushwana Com-
plex, Ngwenya and the Komati valley molybdenum occurrence, In
view of the re-investigation of the Kobolondo mine, Mr. D. L. Martyn,
a former tributor in that area, accompanied the writer on a visit there
to point out salient features of interest.

38, In January, the dumps at the colliery prospect near Maloma
were examined in an endeavour to find suitable plant fossil remains
for submission to the British Museum in London. Although many frag-
mentary remains were found none were considered to be worthy of
despatch to the Museum.

39, Dr. Darnley of the United Kingdom Geological Survey, who
was visiting South Africa in connexion with the Commonwealth Mining
and Metallurgical Congress, spent a week-end in Swaziland during which
time he was shown examples of various granites on which age determin-
ation measurements had been carried out.

40, Several samples of rhyolite tuff were collected from the
Ngwavuma gorge in the Lebombo mountain. These samples were sub-
mitted to the office of the United Kingdom Atomic Energy Authority in
Salisbury for testing as a possible source of beryllium. The results of
this work were still awaited at the year's end.

41. Evidence was given in three illicit gold cases heard before
magistrates at Mbabane and Emlembe,

42, Tn September the delegates attending the meeting of the
Southern Regional Committee for Geology of the Council for Technical
Co-operation South of the Sahara were conducted through Swaziland
from Gollel to Havelock mine. At the same time the opportunity was
taken to visit localities of interest in the Lebombo mountains mapped
by the Republic’s Geological Survey, immediately to the south of the
Swaziland border.

43. The compilation of the explanation to accompany the geolo-
gical map of Swaziland was completed during the year, the preliminary
proofs of which were corrected at the year’s end. Work started on the
memoir on the mineral resources of Swaziland and had reached an
advanced stage in December.

44, The Department’s first bulletin was edited for publication
and submitted to the publishers early in December.

45. A paper entitled “The Role of a Geological Survey in Mineral
Exploration” was prepared for the meeting of the Southern Regional
Committee for Geology held in Pretoria. It was read, on the writer’s
behalf, by Mr. Urie. A short note was also prepared for inclusion in a
paper on the age determinations of varions Swaziland granites to he
published by members of the staff of the Bernard Price Institute,
University of the Witwatersrand.

(3) By J. G. Urie — Geologist

46, The mapping and investigation of a large body of serpentinite
occurring on lapsed mineral concession No, 32C in the Pigg's Peak district
was undertaken. This body of serpentinite differs from the typical ser-
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pentinites of the area in that it is appreciably paler green in colour and
fairly coarse textured.

47 The body was pitted and trenched and all exposures were
closely examined. Extremely brittle slip-fibre is developed in places
and veinlets of brittle cross-fibre were occasionally observed. In no
instance was the fibre of sufficiently good quality or sufficiently well-
developed to be of economic interest.

48. An investigation of a lead-antimony prospect on Crown
mineral area No, 7 Mbabane district was compieted. The lead and anti-
mony is present as encrustations of the mineral bindheimite in siliceous
shear zones. Original sampling results were encouraging but subsequent
detailed investigation showed that taken overall the mineralization is
poor and rather patchy. Numerous channel samples reveal that the metal
content ranges from trace amounts up to 0.15% Pb and 0.60% Sb over a
width of one foot.

49, The Stormberg volcanics of the Lebombo mountain, Stegi
district were briefly re-examined during November. A number of
detailed traverses were made across the Lebombo range in order to ascer-
tain roughly what proportion of the volcanics is made up of pyroclastic
material.

50. Agglomerates composed of fragments of devitrified glass
and/or porphyritic lava set in a stony matrix are present as narrow and
generally impersistent bodies. Horizons of vesicular rocks are encoun-
tered occasionally. Quite commonly agglomerates and vesicular rocks
oceur in association, Interbedded tuffs varying from compact fine-grain-
ed to friable sandy-textured types are present.

51. These pyroclastic rocks although fairly common only consti-
tute a small proportion of the mass of volcanic material. The presence of
these rocks is not only of academie interest, but of considerable import-
ance in that by virtue of their porosity and their tendency to weather
to appreciable depths they quite frequently yield good supplies of
ground water.

52. In addition to the above, boreholes for water supplies were
sited near Mbabane and at the Mhlumeni Customs post in the Stegi
district, Several boreholes were sited on an asbestos prospect in the
Piggs Peak district. Work was also undertaken on the old gold prospects
at Forbes Reef, The writer was an official delegate at the C.C.T.A. Cong-
ress in Pretoria where a paper was presented on behalf of Mr. Hunter,
Following the Congress, the writer participated in the geological
excursion through Northern Natal and Swaziland.

(4) By D. H. Jones — Geologist

53. The first week was spent accompanying various members
of staff to places of geological interest in the Territory including Have-
lock, Forbes Reef and part of the Usushwana Complex.

54. During the period March to September the economic geology
of seven gold mines was carefully studied in the following mineral
concession areas.

(a) Crown mineral area No. 7 {(Mbabane district); a detailed geologi-
cal map was prepared of the She gold mine area. Prospect trenches
and underground workings were examined to gain more pertinent
information regarding the mineralization and structural relation-
ship of the gold-bearing phyllitic horizon of the She mine.

{(b) Mineral concession No, 32A (Pige’s Peak district); an examination
of the old Kobolondo gold mine was completed, A plan was pro-
duced showing the surface and underground workings of the



mine and details of the geological setting. Sixty nine trenches,

cuttings, surface workings, adits and stopes were studied and 960

feet of underground workings logged and sampled. The gold-bear-

ing guartz vein on the periphery of a small granite boss, that con-

stitutes the Kobolondo “lode”, was examined carefully with a

view to future prospecting by means of diamond drill boreholes.

(¢) Crown mineral area No. 1 (Pigg’s Peak distriet); the old Black
Diamond Creek gold mine was examined and the mine area was
surveyved by plane table showing the geological features and
surface and underground workings. Some 757 feet of underground
workings were logged and samples taken of gold-bearing quartz
veins and siliceous shear zones.

{d) In addition to examining the Black Diamond Creek and Kobolondo
gold mines, an area encompassing the two mines was geologically
mapped.

(e) Lapsed mineral concession No. 33 Portion A (Pigg's Peak district);
the derelict Daisy, Gordon and Jackal mines included in this con-
cession were examined. The area was surveyed geologically to
show the positions of surface and underground workings together
with relevant details. The Daisy mine was thoroughly examined,
1460 feet of surface workings and 1028 feet of underground work-
ings being logged and sampled., The auriferous lode of quartz-
biotite gneiss was studied with the aim of future prospecting by
means of diamond drill boreholes. In addition, 262 feet of under-
ground workings of the Gordon mine were logged and sampled
together with 637 feet of the Jackal mine workings. The area
encompassing the three mines was carefully mapped and a geolo-
gical plan produced.

(f} Mineral concession No, 32B (Pigg's Peak district); A plan of the
old Devil’'s Reef gold mine underground workings and geology was
completed. A plan was prepared showing details of the surface
geology in the area surrounding the mine. Some 4,845 feet of
underground workings were examined and all occurrences of
ferruginous wad and breccia systematically sampled for gold. Only
low gold and manganese values were obtained. The wad may find
gsome application as an umber in the paint industry.

54, Since September, the writer has been engaged in the examin-
ation of rock slides and preparing plans for reporis on the above men-
tioned mines.

55. In addition during the course of the year. An occurrence of
molybdenite was examined and the Daisy and Gordon gold mines were
revisited for further sampling.

{(5) By P. E. Winter — Geologist

B6. During the period January-March, mapping of the Usushwana
Complex was completed. The Usushwana Complex is a composite dyke-
like intrusion of pyroxenite, gabbro and granophyre, aligned in 2 north-
west south-east direction. The rock-tyvpes are exposed over an area of 96
square miles. The area mapped included parts of lapsed mineral con-
cession Nos. 3 and 24, Crown mineral area No. 14 and mineral concession
Nos, 25, 44 and 45. Surface rights are owned by the Usutu Pulp Company,
a few private farmers and the Swazi Nation (Swazi Nation land Nos. 9,
10 and 14).

57. During April and May, trenching of an upper mineralized
horizon and magnetite bands in the Buhlungu valley was completed,
while the examination of thin sections in connexion with the mapping



of the Usushwana Complex was undertaken at Headquarters.

58. During the period August-October, maps and diagrams of the
Usushwana Complex were completed and a report on the Usushwana
Complex prepared. Prospecting and systematic sampling of trenches and
old workings in sediments of the Fig-tree Series and altered ultrabasics
of the Jamestown Igneous Complex on Crown mineral area No. 7, Mba-
bane district, was commenced.

59. Sketch plans showing the geology and assay values of the
Albino reefs and Red reef were prepared.

60. During the period October-December, the following tasks were
undertaken:—

(a) Mbabane District Magnetometer traverses over a pyroxenite out-
crop of the Usushwana Complex in an area known for stunted
growth of pine trees. The reason for this abnormal growth has
still to be determined.

(b) Mankaiana District Mkopeleli area: Prospecting for further de-
posits of pyrophyllite in phyllites of the Insuzi Series of the
Pongola System. An area of 9 square miles was mapped in detail
at a scale of 1:25,000 showing the location of pyrophyllite deposits.
The area covered, included lapsed mineral concession No, 50 and
lapsed mineral concession No. 47. Mineral rights are vested in
the Swazi Nation. Surface rights are owned by the Swazi Nation
{Swazi Nation land Nos. 17 and 19) and by private farm Fl4.

(¢) Mbabane District Magnetometer traverses over a portion of
Crown mineral area No. 7 with an accompanying diagram showing
geology and positions of magnetometer fraverses, at a scale of
1:10,000.

(d) Logging of boreholes on the lower mineralized zone of the Usu-
shwana Complex at Maloya was completed during the absence of
Mr. Hunter on leave,

(C} Diamond Drilling

61. During the year twelve holes were drilled, with a total footage
of 5978. Although this refiects a considerable decrease in footage
compared with 1960, it is satisfactory, as three working months were lost
due to leave being taken by the drillers.

62. Of thiz total footage, 2080 feet were drilled on behalf of
Mineral Holdings on the cost plus 156% basis. This included one NX hole
of 1861 feet using the BBS 2 which has a rated capacity of 1750 feet
only.

63. The remaining 2998 feet were drilled in connexion with
Departmental investigations, which were with one exception concentrat-
ed on the Usutu copper-nickel prospect on mineral concessions Nos, 24
and 44,

64 Approval was granted late in the year for the purchase of
a further drill, and the appointment of another driller, Most of the
equipment is now to hand and it is expected that this rig will be opera-
tional early in March 1962,

65. Three short boreholes were drilled on the western extension
of the Havelock mine serpentinite and these boreholes provided further
positive information confirming the indications obtained from the sur-
face prospecting. The company is now following this up with under-
ground development,

66. In the Havelock area 2980 feet were drilled by the Depart-
mental drill on behalf of Mineral Holdings to investigate another ser-
pentinite body.



[Il. MINERAL DEVELOPMENT

General

67. By far the most important event of the year, both as far as
the Territory and the Department is concerned, was the announcement
in September of this year that a decision had heen taken to build a rail-
way from the Ngwenya (Bomvu Ridge) haematite deposits to Goba in
Mocambique, the primary function of the railway being the transport-
ation of the iron ore.

68. The Department was responsible for the initial prospeeting
of this deposit when some 32 million tons of high grade iron ore were
proved. Following the publication of the Department’s Special Report
No. 2 entitled “The Bomvu Ridge Haematite Deposits”™ in 1957, the
Anglo-American Corporation acquired a prospecting licence and have
since proved further ore reserves. During this year, they entered into
a contract to supply Japanese purchasers over a period of ten years with
12 million tons of ore from this deposit. Mining, probably will commence
in 1963, with the first shipments scheduled for 1964.

69. Another result of the announcement about the railway, whicn
will, in all probability, operate steam locomotives will be the opening up
of a colliery in the Bushveld to supply, inter alia, the Railway with coal.

70. In the statistics of mineral production it will be noted that
the value is given in rand. Two rand equal one pound sterling. From
the statistics of mineral production and sales it will be observed that a
very considerable decrease of R502Z,637 occurred. This fall is due 1o n
lesser quantity of asbestos being sold and a drop in the price for the
various grades of chrysotile fibre, and in particular the lack of demand
for the larger grades of fibre.

71. A decrease in the sales of diaspore is also reflected but as
the demand for the mineral is sporadic this is hot unusual. Barytes and
beryl show a reasonable increase with a marked increase in the tonnage
of pyrophyllite sold. The She gold mine at Forbes Reef was in produc-
tion for a full year for the first occasion with an increase of 519 fine
ounces over last year's production. Work at the Wyldsdale gold mine
was conducted in a small way. The mining of the main Ridge section
has not been attempted to date.

72. Work at the Havelock asbestos mine has been conducted in
a most satisfactory manner throughout the year. Work on modernising
and improving the mil] has been in progress throughout the review
period. Preparations were being made for the sinking of a new 1200
toot vertical shaft early in 1962, Exploration of the various serpentinite
bodies in the Pigg’s Peak district continued throughout the year. Three
boreholes were drilled on the western extension of the Havelock mine
serpentinite, These horeholes provided further positive information con-
firming the indications obtained from the surface prospecting, The
company is now following this up with underground development.

73. In the Havelock mine area 2980 feet weore drilled by the
Department on behalf of Mineral Holdings during the investigation of
other serpentinite bodies,

74. Efforts are continually being made to find further markets
for barytes. The decision to build a railway has altered the market
position radically, particularly if freight rates are favourable, with the
Middle East market now becoming a definite possibility., The mine has
continued to operate in a small way.

75. Beryl was produced by the Swazi in the Sinceni area as a
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most of the contractors had left the site. Preliminary running operations
were started and the training of staff started simultaneously.

(G) Electric Power

140. The following table gives the major industries in the Terri-
tory which generate electric power. The total installed capacity is given.

Havelock mine 8600 kw.
Usutu Pulp Co. Ltd. 9620
Ubombo Ranches Ltd. 4375
Mhlume (Swaziland) Sugar Co. Ltd. 1865
Peak Timbers 1750
Swaziland Plantations 720
Government Schemes. Mbabane and Manzini 1387
Ngonini Estates 430
Swagziland Crushersg 160
Swaziland Canners 5
Total 28,982 kw.

(H) Inspections

141. The following duties were performed during the year.
Boilers

External Inspections 70

Internal Inspections 37

Hydraulic Tests 38
Inspections — Machinery

Suriace — Satisfactory 33

Unsatisfactory 24

Underground — Satisfactory 1

Unsatisfactory Nil

Attendances of Law Courts 4

Winding Plants Inspections Satisfactory 5

Tests Salisfactory 4

Elevators Inspections and tests Satisfactory 2

Mileage Travelled 9,581

As Passenger 316

Total 9,897

No. of trips in connexion with accidents 4

Official Visits within Territory 12

No. of days absent from office on official duty 112

V1. HEADQUARTERS
(A) Administration

142, The financing of the work of the Department has been borne
entirely by Territorial funds. Late in the year funds were made available
under the Colonial Development and Welfare Scheme to previde for an
additional diamond driller, diamond drilling rig and ancilliary equip-
ment.

143. Particularly since the announcement of the decision to build a
railway and to exploit the Ngwenva haematite deposit, members of the
staff have given information and advice on the varicty of subjects allied
thereto. Numerous engquiries were received during the year in regard















APPENDIX 11

MINERAL EXPORTS 1961

Minerals Country to which Exported | Quantity short tons Value R
Australia 1250
Britain 20,852.5000 3,634,769
Denmark 3.0000 408
[intand 5.0000 780
Chrysotile Asbestos . |France 280.0000 43,316
Holland ... 15,0000 2,042
Mexico 110.0000 17,160
Republic of South Africa 7.257.0000 982,047
Spain e 2,270.0000 389,799
Tin Concentrates . |Republic of South Africa 8.64 9,864
Barytes Republic of South Africa 453.65 7,041
Diaspore Western Germany 215.04 1,920
Japan S 276.64 3,217
Pyrophyllite . |Republic of South Africa 2,955.00 13,504
Beryl . |United States of America 7.14 1,652
Kaolin . |Republic of South Africa 58.13 439
Fine oz.
Gold Republic of South Alrica 1,325.19 33,130
Silver . |Republic of South Africa 103.34 66

£



APPENDIX 111

LABOUR STATISTIGS

Europeans Africans Total

Below On Below On Value of | Total Earnings

Month Surface Surface Total Earnings| Surface Surface Total Earnings food Labour and food-
R c R C R c
January 28 99 127 27,201.78 524 1,143 1,667 18,951.59 9,116.67 1,794 55,270.04
February 27 106 133 28,221.81 508 1,211 1,719 18,957.91 9,459.35 1,852 56,639.07
March 28 106 134 30,063.99 528 1,220 1,748 19,762.16 8,900.41 1,882 58,716.56
April 28 102 130 31,147.81 532 1,212 1,744 20,375.39 8,914.91 1,874 60,438.11
May 27 105 132 29,302.87 507 1,282 1,789 19,985.24 7,356.58 1,921 56,644.69
June 29 112 141 29,618.49 493 1,183 1,676 19,548.95 9,135.89 1,817 58,303.33
July a 103 134 27,185.55 499 1,234 1,733 19,281.68 8,935.83 1,867 55,403.06
August 33 115 148 27,923.02 500 1,249 1,749 20,199.06 8,718.33 1,897 56,840.41
September 35 117 152 27.325.01 449 1,276 1,725 22,043.37 8,875.84 1,877 58,244 22
October 36 117 153 28,933.76 474 1,163 1,637 2248719 9,273.23 1,790 £0,694.18
November 34 113 147 27,037.72 482 1,156 1,638 22,103.13 8,521.73 1,785 57,662.58
December 36 115 151 30,231.93 491 1,259 1,750 22.867.61 8,282.20 1,90 61,381.74
Total 372 1,310 1,682 |R344,193.74 5,987 14,588 20,575 |R246,553.28 | R105,490.97 | 22,257 R696,237.99
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APPENDIX 1V

SUMMARY OF DIAMOND DRILLING FOR YEAR ENDING 31st DECEMBER 1961

BH. NO. Depth Size Cost Per Ft. FORMATION REMARKS
135 86 BX R3-10 Talc schist & amphibolite|Pigg’s Peak gold mine, mineral concession
No. 32B.

136 1,861 NX R2-43 Chert & serpentinite [Ashestos, mineral concession No. 41,

137 351 NX R1-92 Tale schist & serpentinite |Asbestos, mineral concession No. 41,

138 320 NX R1-70 Talc schist & serpentinite |Asbestos, mineral concession No. 41,

139 448 NX R0-94 Tale schist & serpentinite |Asbestos, mineral concession No. 41,

140 716 NX R1-66 Gabbro Usushwana copper prospect, mineral concession
No. 24

141 186 NX R2-18 Gabbro Usushwana copper prospect, mineral concession
No. 24

142 447 NX R1-99 Gabbro Usushwana copper prospect, mineral concession
No. 24

143 467 NX R1-88 Gabbro Usushwana copper prospect, mineral concession
No. 24

144 322 NX R1-82 Gabbro Usushwana copper prospect, mineral concession
No. 44

145 322 NX R1-80 Gabbro Usushwana copper prospect, mineral concession
No. 44

148 452 NX R1-50 Gabbro Usushwana copper prospect, mineral concession
No. 44

12 5,978

¢Z









HIGH COMMISSION PRINTING & PUBLISHING €O, LTD.









