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Our March talk: 
 
Date:  Wednesday, 7 th March 2007 
 
Time: 17h15 (to 18h15) 
 
Venue:  Sci-Enza (Discovery Centre), 

University of Pretoria Main Campus 
 (Use the Prospect Street Entrance to the 

campus. The Sci-Enza is in the large 
white building on the right of the road 
approx 100 m from the Prospect Street 
Entrance.) 

 
Speaker: Bernie Fanaroff 
 Zoology Department,  

University of Cape Town 
 
Topic: The MeerKAT project –  what is it, what 

it will do, and some of the science and 
engineering challenges* 

 
 

Refreshments will be served after the talk. 
 
About the KAT 
South Africa plans to build the Karoo Array 
Telescope (KAT) very near the proposed site for the 
core of the SKA. The KAT will be located in a radio 
quiet reserve within the Karoo region of South 
Africa. Its sparse population and dry climate make it 
an ideal site for a radio telescope. It is intended that 
the site will be proclaimed as a radio quiet reserve. 
A high-speed fibre-optic link will connect the KAT to 
the Centre for High-Performance Computing (CHPC) 
in Cape Town. 
 The KAT will be a so-called "demonstrator" of 
SKA technology, and will also prove South Africa’s 
commitment, capacity and technological readiness 
to host the SKA. At about 1% to 2% of the survey 
capacity of the SKA, the KAT will be a world-class 
research instrument in its own right. The KAT is 

scheduled to be completed by 2009. 
 A KAT prototype, including the electronics and 
dish design, will be built at the Hartebeesthoek 
Radio Astronomy Observatory by the end of 2007. 
The KAT team has agreed on technical collaboration 
with teams in Australia, the UK, the Netherlands and 
the USA.The technical collaboration will result in a 
reduction in cost and risks for the KAT. A joint 
science case for the KAT has been discussed with 
all these collaborators. 
 SALT and KAT will collaborate in complementary 
observations and will form a formidable and powerful 
astronomical tool. 
 In addition to the scientific and technological 
collaboration already established for the KAT, South 
Africa’s National Research Foundation is seeking 
more funding partners. 
 
Visit the official KAT website at www.kat.ac.za. 
 

 
Artists impression of the core of the SKA. The Tile-
shaped antennas making up the central focal plane 
array is surrounded by dish-shaped antennas. The 
SKA will consist of thousands of antennas, spread 
over 3 000 kilometres. Photographs: Xilostudios 
 

 
Water divining: (How) does it work? 
  
Cornelis Plug,  plugc@mweb.co.za 
 
Most South Africans are aware of the practice of 
attempting to locate underground water (or minerals, 

buried treasure, etc) based on the movements of a 
forked stick or other simple instrument held in the 
hands. Known as water divining, or more generally 
as dowsing, the technique has been applied all over 
South Africa for many years and its practitioners 
believe strongly in its effectiveness and accuracy. 
The popularity of dowsing is indicated by the fact 
that tens of thousands of websites worldwide are 
devoted to it. 
 
The origins and methods of dowsing  
The first definitive reference to dowsing for minerals 
in Western Europe appeared in a book by a German 
mine surveyor in 1430, in which a rod is described 
which was supposed to indicate the presence of 
metal ores. Water divining as a specific form of 
dowsing seems to have been first applied in France 
around 1632. Most local water diviners use a forked 
stick, held in both hands, which is said to indicate 
the presence of underground water by spontaneous 
movements. The eighteenth century dowser William 
Cockworthy described how the instrument should be 
held: “with the palms of the hands turned upwards 
and the two ends of the rod coming outwards; the 
palms should be held horizontally… and the upper 
part of the arm should be kept pretty close to the 
sides…” As early as 1700 a German dowser listed 
other instruments used for the same purpose: 
Wooden and metal rods, a pair of scissors, crossed 
knife and fork, an open book, a bucket handle, and 
several more. Similar devices are used today, while 
some diviners rely on physiological reactions (e.g., 
swelling of the arteries, tingling of the legs, or 
trembling). A South African diviner who received 
wide publicity in local newspapers during 1964 relied 
mainly on visual sensations to “see” underground 
water. 
 
Why does the divining rod move? 
The unexpected and apparently spontaneous 
movement of a divining rod has amazed many 
persons and cries out for an explanation. Diviners 
initially thought that the rod reacted to unknown 
“exhalations” of minerals. This theory survives in the 
layman’s notion that the rod works on some 
“magnetic” principle or (particularly in Germany) 
responds to “earth rays”. None of these ideas has 
advanced our understanding. Meanwhile the miner 
and mineralogist George Agricola made a crucial 
observation in 1556, namely that the rod “works” 

 



only in the hands of certain persons. Hence its 
movement should be explained in terms of the 
characteristics of the diviner, rather than those of the 
rod or minerals. Similarly, the Jesuit Athanasius 
Kircher demonstrated in 1641 that, given that the rod 
moves at a certain location in the hands of a diviner, 
it fails to do so when suspended untouched on the 
same spot. The movement is therefore 
communicated to the rod by the diviner. In a later 
work Kircher compared the movement to that of the 
“pendule explorateur” – a ring attached to a string 
held in the hand – which also seems to move of its 
own accord when divining over a map. Thus 
originated the explanation of the movement in terms 
of involuntary and unconscious muscle action, which 
has been amply supported by later observations. 
     The way the forked stick is held throws some light 
on the apparent strength of its movement. When 
held as described above, the instrument is in an 
unstable state, hence subtle movements of the 
hands may cause it to move with disproportionate 
vigour. In 1967 Hyman and Vogt, writing in 
Psychology Today identified four such subtle 
movements: easing the grip, rotating the wrists, 
pulling the hands apart, and pushing the hands 
together. The diviner is normally unaware of these 
movements, and hence amazed by their effect on 
the rod.  
 
An appeal to the paranormal  
Involuntary muscle action is widely accepted as the 
immediate cause of the movement of the divining 
rod, even by those who believe in its effectiveness to 
locate water. However, opinions on what causes 
these muscle movements differ. The default 
explanation is that they are behavioural 
manifestations of  the expectations and beliefs of the 
diviner, which may in turn be affected by aspects of 
the environment. However, some believers in water 
divining have claimed that the muscle movements 
are a manifestation of the diviner’s unconscious 
knowledge about the presence of underground 
water, gained through extrasensory perception (i.e., 
clairvoyance).  This explanation was first proposed 
by Zeidler in 1700. It has the advantage of being 
testable: If it is true then water diviners should be 
significantly more successful in locating water or 
minerals than selecting sites by chance. 

Does water divinging work?  
Numerous field experiments have been conducted 
all over the world to assess the effectiveness of 
dowsing, almost invariably with negative results. In 
southern Africa an early test of the skills of a 
professional water diviner took place during  an 
extensive drilling programme for water in German 
South West Africa (now Namibia) in 1907-1908. At 
the express wish of the German Kaiser a diviner by 
the name of Uslar was sent to the territory to locate 
drilling sites. A total of 133 boreholes were sunk, the 
sites being selected either by the diviner (56), by the 
farmers involved (56), or by geologists (23). The 
diviner achieved a success rate of 54%, compared 
to 61% for the farmers and 96% for the geologists. 
Divining was thus shown to be ineffective. In South 
Africa the Department of Water Affairs has received 
numerous letters from water diviners offering their 
services. Many of these had their skills tested on 
boreholes with a known depth and yield, with totally 
unconvincing results. 
     More formal experiments in other countries have 
produced similar results. Experiments in which 22 
convinced dowsers tried to locate buried mines were 
conducted at the Military Engineering Experimental 
Establishment of the British Ministry of Defence and 
reported on by R.A. Foulkes in Nature in 1971. The 
results were entirely negative, both for dowsing over 
the actual site where various mines had been 
buried, and dowsing over a map of the site. 
     In Australia tests were conducted in 1980, 
supervised by the well-known stage magician James 
Randi, and a large reward offered to the first 
successful participant. The dowsers attempted to 
detect flowing water in one of ten buried pipes, a 
task in which they expected to be 90% successful 
(compared to about 10% by chance). There were 15 
successes out of 111 trials, which is within the range 
expected by chance. Randi subsequently  issued his 
million dollar challenge, under which hundreds of 
dowsers have been tested. Up to early 2006 none of 
them had demonstrated any dowsing ability. Other 
experiments have yielded equally unconvincing 
results. 
 
Why does belief in divining persist?  
Despite the ineffectiveness of divining its 
practitioners remain confident of their abilities. To 

understand this one should take into account the 
fact that unfounded beliefs are common in all 
cultures. Belief in the absence of evidence is the 
norm, not the exception. Among others, such beliefs 
provide hope and reassurance in situations where 
important human needs (e.g., survival, health, 
welfare, social harmony) are difficult to satisfy by any 
other means. In the case of water divining the 
farmer’s need for underground water, and the 
uncertainty and cost associated with drilling a 
borehole, no doubt encouraged their belief in 
divining. The practice is furthermore reinforced every 
time water is found on sites selected by diviners, 
even though their successes merely reflect the fact 
that ground water is quite prevalent. The seemingly 
spontaneous movements of the divining rod, which 
many persons find inexplicable, also tend to 
reinforce the belief. However, the uncertainty 
associated with finding underground water is 
gradually being reduced by the increasing 
availability of geological services, which should lead 
to the gradual disappearance of  this colourful 
aspect of our culture. 
 
 
What is the S2A3? 
The S2A3 aims to stimulate a broad public interest in 
science and its applications, research, discoveries, 
history, ethics and philosophy. To do so, the S2A3 
arranges regular meetings, with speakers who are 
both entertaining and knowledgeable, as well as 
field trips, excursions and other interesting events. 
 Being added to our e-mail address  list  is free. 
Anyone wishing to receive S2A3 announcements via 
e-mail but who has difficulty using the listserver 
service, is welcome to send their address to: 
owner-s2a3_announce@kendy.up.ac.za  
 
   
Join the S2A3: 
 – Annual membership fees: 
   Full: R70 
   Student: R40 
 – Contacts:  
  Mnr Walter Meyer / Dr Elise Venter 
  e-mail: s2a3@up.ac.za 
  www: http://s2a3.up.ac.za/ 



Pretoria Branch S2A3 News 
May 2007 

 
A newsletter of the Pretoria Branch of the Southern  
Africa Association for the Advancement of Science 

 
 

Our March talk:  
Please note change of date! 
 
Date:  Wednesday, 9 th May 2007 
 
Time: 17h15 (to 18h15) 
 
Venue:  Sci-Enza (Discovery Centre), 

University of Pretoria Main Campus 
 (Use the Prospect Street Entrance to the 

campus. The Sci-Enza is in the large 
white building on the right of the road 
approx 100 m from the Prospect Street 
Entrance.) 

 
Speaker: Albert Gazendam 
 Meraka Institute, CSIR 
 
Topic: Building the most powerful 

supercomputer in Africa 
 

 
Refreshments will be served after the talk. 

 
 
Abstract 
The South African national Centre for High 
Performance Computing is responsible for providing 
services, support and coordination to the local 
scientific computing community. A key aspect of this 
is the establishment of world-class infrastructure, 
specifically high performance computing resources.  
 
The first iteration of these resources, which are now 
in place, are believed to be among the most 
substantial and sophisticated of its kind in Africa. 
This presentation provides an overview of the 
establishment of this infrastructure. 
 

 

A century ago:   
The S2A3 annual meeting of 1907 
  
Cornelis Plug,  plugc@mweb.co.za 
 
The fifth annual meeting of the South African 
Association for the Advancement of Science (the 
name was only much later changed to the Southern 
Africa Association for the Advancement of Science) 
took place in Durban and Pietermaritzburg in July 
1907. The President for this year was Dr James 
Hyslop (1856-1917), medical superintendent of the 
Natal Government Asylum at Town Hill, 
Pietermaritzburg, and one of the country's pioneer 
specialists in the field of mental diseases. The 
association had over 1000 members at this time, 
though most of them did not attend the meeting. 
None the less the occasion was an impressive 
gathering of local scientists, during which 51 papers 
on a wide variety of scientific topics were delivered, 
a number of which were subsequently published in 
the Association’s Report for 1907. (These annual 
reports developed into the South African Journal of 
Science in 1925). 
 
Report of the Council for 1906/7 
In addition to hosting its annual congress the 
Association was involved in various activities aimed 
at the advancement of science at this time, as shown 
by the following summary of the Council’s annual 
report: 
     Grants. Rules with regard to research grants 
were formulated by the Council and appended to its 
report. Five persons who received grants from the 
Association in aid of their research submitted 
progress reports on their work: 
- James Stuart Thomson, Assistant Government 
Biologist of the Cape Colony, on his study of the 
Alcyonarian polyps of the Cape; 
- John C. Beattie (1866-1946), Professor of Physics 
at the South African College, Cape Town, on his 
extensive survey of earth magnetism in southern 
Africa; 
- John D.F. Gilchrist (1866-1926), Government 
Biologist of the Cape Colony, on his investigation of 
the fresh water fishes of South Africa; 
- Alexander W. Roberts (1857-1938), teacher at the 
Free Church Mission College at Lovedale (near 
Alice, Eastern Cape), on his discovery and 

observations of variable stars in the southern skies; 
and 
-  James E. Duerden (1865-1937), Professor of 
Zoology at Rhodes University College, 
Grahamstown, on his research on the distribution 
and evolution of South African tortoises. 
     Standing committees. A report was presented by 
the Standing Committee on Education at the meeting 
of Section E of the Association. A new Standing 
Committee for Anthropology was constituted and 
funded with an initial sum of £10 . 
     Sargant Prize. (This prize was presumably 
sponsored by the British educationist Edmund B. 
Sargant (1855-1938) who reorganised the 
educational systems of the Transvaal and Orange 
River Colony (now the Free State) after the Anglo-
Boer War of 1899-1902). Council awarded the 
Sargant Prize of £25 to Reverend Henri A. Junod 
(1863-1934), missionary, anthropologist, linguist and 
naturalist, for an essay on “The best means of 
preserving the traditions and customs of the various 
South African native races”. An essay by Dr H. 
Lyster Jameson (born 1874), Professor of Biology at 
the Transvaal University College, Johannesburg, 
entitled “An Ethnographic Bureau for South Africa”, 
was also very highly commended by the 
adjudicators. Both essays were published in the 
Association’s Report for 1907. 
     South Africa Medal Fund. Following the joint 
meeting of the British and South African 
Associations for the Advancement of Science in 
South Africa in 1905, the British Association made a 
grant to its South African counterpart to fund a 
prestigious award, the South Africa Medal (gold), “for 
achievement and promise in scientific research in 
South Africa”. The Council has now framed rules for 
the constitution of a Medal Committee, and the 
procedure to be adopted in making the award. (The 
first recipient was Dr Arnold Theiler, in 1908). 
     Local Branches of the Association. The Council 
approved in principle the formation of local branches 
to continue the work of the Association in the 
intervals between the annual meetings and 
formulated rules for their guidance. These rules are 
subject to modification in response to suggestions 
received from the various centres. Meanwhile 
members of the Council have been elected by 
members of the Association in various centres for 
some time. The centres that have just elected 
council members for 1907/8, with the number 

 



elected by each in parentheses, are: Bloemfontein 
(2), Bulawayo (1), Cape Peninsula (7), Durban (2), 
East London (1), Grahamstown (2), Kimberley (2), 
King William’s Town (1), Pietermaritzburg (2), Port 
Elizabeth (2), Potchefstroom (1), Pretoria (5), 
Queenstown (1), Salisbury (now Harare, 2),  
Witwatersrand (15). 
     Lectures. A series of lectures on English literature 
by Professor Walter Raleigh of Oxford has been 
arranged by the Johannesburg members of Council, 
with a grant of £500 from the Witwatersrand Council 
of Education. It is hoped that these lectures will give 
a stimulus to general culture in South Africa. 
     1908 Meeting. An invitation has been received for 
the Association to hold its next annual meeting in 
Grahamstown, which invitation the Council has 
gratefully accepted. 
 
The Association’s finances 
South Africa was in the grip of an economic 
depression from 1906 to 1910, when the Union of 
South Africa was formed. The Association was not 
immune to its effects, as the following extract from 
the report of the Honorary Treasurer shows: 
     “The wave of depression which is at present 
sweeping over the Country, has seriously affected 
the finances of the Association, a state of affairs 
which it is hoped will prove of a temporary nature. 
The membership of the Association as given in the 
last year’s report was 1322, and of these only 614 – 
less than half – have paid their subscriptions for the 
year under review, a state of things which is greatly 
to be regretted. Every endeavour has been made by 
your Secretaries to recover the amount…. It will 
therefore be seen that the Association cannot incur 
any fresh liabilities for printing the Report of the 
Natal Meeting, or make any fresh grants for research 
unless substantial support is forthcoming…. During 
the year 83 members have resigned and 160 have 
been struck off the Roll for non-payment of 
subscriptions, death, or removal, while 53 have been 
elected, making your present Membership 1032.”  
 
Papers read at the meeting 
The following selection of papers provides some 
idea of the research topics that were current in South 
Africa a century ago: 
- “Note on a Gas-Voltameter for exact use”, by R.A. 

Lehfeldt, DSc, Professor of Physics at the South 
African School of Mines and Technology, 
Johannesburg. 
- “Anti-cyclones as aids to long distance weather 
forecasting in South Africa”, by Colonel H.E. 
Rawson, Commander of the Royal Engineers in 
South Africa, Pretoria. 
- “The tracing of underground waters”, by J. McCrae, 
PhD, Government Analyst of the Transvaal Colony, 
Johannesburg. 
- “Geological notes on the coal and gold deposits in 
Natal”, by C.J. Gray, Commissioner of Mines in 
Natal. 
- “Irrigation in the Orange River Colony”, by C. 
Hassard, Member of the Institute of Civil Engineers. 
- “Some observations on entomophilous [insect 
catching] flowers”, by H.W. Rudolf Marloth, PhD, 
analytical chemist and botanist. 
- “On the homology of the mammalian alisphenoid 
bone”, by R. Broom, MD, DSc, Professor of Zoology 
and Geology, Victoria College, Stellenbosch. 
- “The geographical distribution of South African 
snakes”, by L.A. Gough, PhD, Assistant for lower 
vertebrates and invertebrates except insects at the 
Transvaal Museum, Pretoria. 
- “The Bantu Jews of the Soutpansberg”, by 
Reverend H.A. Junod. 
- “Environment and progress”, by Reverend J. 
Stalker, MA. 
- “Man’s influence on climate”, by T.R. Sim, 
Conservator of Forests, Natal. 
 

 

What is the S2A3? 
The S2A3 aims to stimulate a broad public interest in 
science and its applications, research, discoveries, 
history, ethics and philosophy. To do so, the S2A3 
arranges regular meetings, with speakers who are 
both entertaining and knowledgeable, as well as 
field trips, excursions and other interesting events. 
 Being added to our e-mail address  list  is free. 
Anyone wishing to receive S2A3 announcements via 
e-mail but who has difficulty using the listserver 
service, is welcome to send their address to: 
owner-s2a3_announce@kendy.up.ac.za  

 

S2A3 Website & List server  
Visit our website  at http://s2a3.up.ac.za. Any 
comments or suggestions are welcome. 
 By subscribing to the S2A3 List server you will be 
notified via e-mail of forthcoming popular scientific 
lectures and other events of interest presented by 
the S2A3. See http://s2a3.up.ac.za/ for more details. 
 To join this list, send an e-mail message to 
majordomo@kendy.up.ac.za, with the following 
command in the body of your message: 
 
subscribe s2a3_announce <your e-mail address> 
 
 The list server will respond with a message 
checking the validity of your e-mail address. Please 
follow the instructions in that message to complete 
your subscription. If you have difficulty in subscribing 
or unsubscribing from this list, or you have questions 
about the list itself, you may contact the list owner 
at: owner-s2a3_announce@kendy.up.ac.za. 
 

 
 
 
Contributions to this newsletter 
 will be greatly appreciated. Please forward any 
news (in electronic format please – and less than 
200 words) which might be of interest to members, 
whether scientific, professional or personal, to 
Walter Meyer wmeyer@up.ac.za. 
 Members are also strongly encouraged to make 
suggestions for potentially interesting speakers for 
our monthly talks.  
 
   
 
Join the S2A3: 
 – Annual membership fees: 
   Full: R70 
   Student: R40 
 
 – Contacts:  
  Dr Walter Meyer / Dr Elise Venter 
  e-mail: s2a3@up.ac.za 
  www: http://s2a3.up.ac.za/ 
 



Pretoria Branch S2A3 News 
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A newsletter of the Pretoria Branch of the Southern  
Africa Association for the Advancement of Science 

 
 

Our June talk:  
 
Date:  Wednesday, 6 th June 2007 
 
Time: 17h15 (to 18h15) 
 
Venue:  Sci-Enza (Discovery Centre), 

University of Pretoria Main Campus 
 (Use the Prospect Street Entrance to the 

campus. The Sci-Enza is in the large 
white building on the right of the road 
approx 100 m from the Prospect Street 
Entrance.) 

 
Speaker: Marthán N. Bester 
 Mammal Research Institute 
 University of Pretoria 
 
Topic: Elephant Seals and the International 

Polar Year 
 

 
Refreshments will be served after the talk. 

 
 
Abstract 
Southern elephant seals range far and wide from 
Marion Island which is situated in the Southern 
Indian Ocean within the Roaring Forties and 
approximately 2200 km SSE of South Africa. 
Foraging at sea, and breeding on land, these huge 
marine mammals dive to depths of 2000 m, can 
breathhold for up to 120 min, and travel to foraging 
areas in excess of 3000 km from the island. 
Deployment of sophisticated satellite-linked 
recorders on selected individuals provides insight 
into the physical characteristics of their foraging 
areas, and sought after oceanographic data. The 
well-illustrated talk will relate the progress of the 
project, its importance to oceanographic studies and 

the International Polar year, and present exciting 
results. 
  

 
 

 

E.N. Nevill and the theory of the 
moon’s motion 
  
Cornelis Plug,  plugc@mweb.co.za 
 
In 1882 an astronomical observatory was 
established in Durban through the efforts of Dr David 
Gill of the Royal Observatory, Cape of Good Hope, 
in anticipation of the transit of Venus in December 
that year. The Natal observatory, situated in the 
north-west corner of the Natal Botanic Gardens, was 
equipped with a sizeable refracting telescope and a 
transit instrument. In June that year Gill invited 
Edmund N. Nevill of Britain to accept an appointment 
as Government Astronomer of Natal and urged him 
to arrive in time to observe the transit. Nevill landed 
in Durban on 27 November and despite problems 
with the equipment observed the transit with 
success. 
     He remained Government Astronomer of Natal 
from November 1882 to the end of 1910, and was 
the first and only Superintendent of the Natal 
Observatory. However, despite his undoubted 
talents his career was marked by many frustrations 
and setbacks, caused mainly by a lack of funds.  
 
Who was Nevill? 
Edmund N. Nevill (1849-1940) was also known as 
E.N. Neison, a name under which he wrote most of 
his early publications. His second initial stood for 
Neville, so that his full name was the somewhat 
confusing Edmund Neville Nevill. He was educated 
at Harrow (a well-known school near London) and at 
New College, Oxford. During the Franco-German 
War of 1870-1871, he joined the French forces, and 
afterwards worked as a newspaper reporter and 
theatrical critic.  
     Having developed an early interest in astronomy, 
he started a study of the moon, making his 
observations from Hampstead, London. His first 
astronomical paper, "Note on the possible existence 
of a lunar atmosphere", was published in 1873. That 
same year he was elected a Fellow of the Royal 
Astronomical Society. During the next nine years he 
published a further 35 papers, many of them in the 
Monthly Notices of the Astronomical Society. These 
dealt with the theory of the moon's motion and 
related topics, showing him to be an expert 
mathematician. He also revised the famous lunar 
map and description of lunar features published in 

 



1838-1839 by W. Beer and J. von Mädler. The 
resulting book, The moon, and the conditions and 
configurations of its surface (London, 1876, 576 p.), 
was the first important book on the moon in English 
and became a classic. Written under his pseudonym, 
E.N. Neison, it established him as a leader in his 
field. 
     Other papers by him dealt with various aspects of 
chemistry. With C.T. Kingzett he was instrumental in 
the formation of the Institute of Chemistry and was 
elected a Fellow of this institute, as well as of the 
Chemical Society. 
 
Groundbreaking work on the moon’s motion 
Nevill’s most important astronomical work in Natal 
related to the theory of the moon's motion. During 
the 1880's the discrepancies between the best 
available lunar tables (published by Hansen in 1857) 
and observations had become so large that 
navigators could no longer use the moon's position 
to determine their longitude accurately. Nevill tackled 
the problem by first verifying Hansen's treatment of 
lunar perturbations caused by the direct action of the 
sun. He then devised an improved method for 
calculating perturbations caused by Venus. The 
remaining errors he ascribed to the gravitational pull 
of the other planets, whose effects were very difficult 
to calculate. This work was published, among others, 
in a paper in the Memoirs of the Royal Astronomical 
Society (1885), describing the corrections required 
by Hansen’s tables. He next studied all available 
lunar observations since the middle of the 17th 
century and reduced them to a uniform basis. 
Comparing these observations to Hansen's tables, 
he used the discrepancies to derive the amplitudes 
and periods of appropriate correction terms. After all 
these improvements the tables provided an excellent 
fit to all lunar observations made since 1650.  
     The work was ready for publication by the end of 
1894, but no funds were available to have it printed. 
Each year Nevill urged the Natal government in his 
annual Report of the Government Astronomer to 
provide funds for publication, but to no avail. In his 
report for 1898 he wrote despairingly: The 
investigations of the errors in the lunar tables have 
been wrapped up in brown paper, tied up with red 
tape, and put away on a shelf until such time as a 
vote can be obtained to publish it… The next year 
disaster struck when the manuscript was damaged 
during a rain storm owing to a leak in the 

observatory's roof. In subsequent years similar work 
was done by others, notably E.W. Brown in the US, 
M. Radau in France, and P.H. Cowell in Britain, who 
received the credit. In 1907 Nevill related this sad 
history in his presidential address to Section A of the 
South African Association for the Advancement of 
Science. 
 
Other scientific work 
Nevill's other astronomical work included the 
accurate determination of the observatory's latitude 
and longitude, first for astronomical purposes and 
then for the geodetic survey of the colony, and 
regular transit observations for the provision of time 
signals. A larger collaborative project, carried out 
from 1886 to 1896, involved the comparison of the 
declinations of stars based on observations made in 
the northern and southern hemispheres. During his 
early years in Natal, under the name E.N. Neison, he 
published a popular book entitled Astronomy: a 
simple introduction to a noble science (London, 
1886). He also made a study of ancient eclipses, on 
which he read a paper at the joint meeting of the 
British Association and S2A3 in 1905.  
     In December 1883 he received meteorological 
instruments from England and instituted regular 
meteorological observations at the observatory. He 
was responsible also for analysing and publishing 
meteorological observations made elsewhere in 
Natal. Thus by 1900 there were 31 stations that 
submitted their observations to him on a monthly 
basis. In 1908 he wrote an article on "The rainfall in 
Natal" for the Natal Agricultural Journal in which he 
identified an 18 year rainfall cycle. 
     He also analysed tidal observations made during 
1884-1888 and compiled tidal tables for Durban 
harbour. By 1903, these had still not been printed 
and by that time the entrance to the harbour had 
changed so much that more recent tidal 
observations needed to be analysed, for which there 
were no funds. From 1893, after a visit to England to 
obtain the necessary instruments, he made daily 
observations of the magnetic declination at the 
observatory. In November 1887 he was appointed 
also as Government Chemist and Official Assayer 
for Natal, which further reduced the time available for 
astronomical research. His chemical work was 
mainly of a routine nature and included analyses of 
geological samples for gold and other metals, 
analyses of soil samples for agricultural purposes, 

the examination of high explosives and detonators, 
and toxicological investigations. 
 
A man of many interests 
Nevill was a man of many interests, including sport. 
He was a good golfer and an excellent tennis player, 
and is credited with introducing lawn tennis to South 
Africa. In 1894 he married the local tennis champion 
Mabel Grant, with whom he had two sons and a 
daughter. Drawing was another of his well-
developed skills. He even wrote some novels, but 
did not submit the manuscripts to a publisher. He 
was a shy person and had a strong aversion to being 
photographed. Twice he declined an invitation to 
become a Fellow of the Royal Society of London, but 
finally accepted in 1908. That same year he was 
elected as one of the original Fellows of the Royal 
Society of South Africa. 
     After the formation of the Union of South Africa in 
1910 his post was abolished and the observatory 
closed down. Nevill returned to England and in 1917 
was associated with the office of the High 
Commissioner for South Africa in London. He retired 
to Eastbourne, but kept up his scientific interests and 
was awarded the medal of the Chemical Society in 
1935. 
 

 

What is the S2A3? 
The S2A3 aims to stimulate a broad public interest in 
science and its applications, research, discoveries, 
history, ethics and philosophy. To do so, the S2A3 
arranges regular meetings, with speakers who are 
both entertaining and knowledgeable, as well as 
field trips, excursions and other interesting events. 
 Being added to our e-mail address  list  is free. 
Anyone wishing to receive S2A3 announcements via 
e-mail but who has difficulty using the listserver 
service, is welcome to send their address to: 
owner-s2a3_announce@kendy.up.ac.za  

 



Pretoria Branch S2A3 News 
August 2007 

 
A newsletter of the Pretoria Branch of the Southern  
Africa Association for the Advancement of Science 

 
Due to a power failure, the June talk on Elephant 
Seals could not take place, and consequently has 
been re-scheduled for August. 
 

Our August talk:  
 
Date:  Wednesday, 1 st August 2007 
 
Time: 17h15 (to 18h15) 
 
Venue:  Sci-Enza (Discovery Centre), 

University of Pretoria Main Campus 
 (Use the Prospect Street Entrance to the 

campus. The Sci-Enza is in the large 
white building on the right of the road 
approx 100 m from the Prospect Street 
Entrance.) 

 
Speaker: Marthán N. Bester 
 Mammal Research Institute 
 University of Pretoria 
 
Topic: Elephant Seals and the International 

Polar Year 
 

 
Refreshments will be served after the talk. 

 
Abstract 
Southern elephant seals range far and wide from 
Marion Island which is situated in the Southern 
Indian Ocean within the Roaring Forties and 
approximately 2200 km SSE of South Africa. 
Foraging at sea, and breeding on land, these huge 
marine mammals dive to depths of 2000 m, can 
breathhold for up to 120 min, and travel to foraging 
areas in excess of 3000 km from the island. 
Deployment of sophisticated satellite-linked 
recorders on selected individuals provides insight 
into the physical characteristics of their foraging 
areas, and sought after oceanographic data. The 
well-illustrated talk will relate the progress of the 

project, its importance to oceanographic studies and 
the International Polar year, and present exciting 
results. 
 

 
 

 
When is the middle of winter? 
  
Cornelis Plug,  plugc@mweb.co.za 
 
I believe that most of us look forward to the time of 
year when the days begin to lengthen and 
temperatures begin to rise, signalling that spring, 
though not yet arrived, will soon be in the air. But 
when is this time, this date of mid-winter, when we 
can begin to anticipate the alleviation of the 
discomforts associated with cold and dark 
mornings? A simple answer in terms of the shortest 
day will not suffice, for various environmental 
discomforts peak at different times. A few partial 
answers are discussed below. Knowing about the 
different turning points will bring little relief, but may 
give one the satisfaction of knowing when the worst 
(in a particular sense) is over. 
 
The shortest day  
Humans, like other living organisms, are affected in 
various ways by the amount of sunlight to which they 
are exposed. For example, sunlight (more 

specifically its short wavelength ultraviolet com–
ponent) is necessary to produce vitamin D in the 
skin. Seasonal variations in the amount of sunlight 
are therefore of biological significance, and so is the 
date on which this amount reaches, on average, its 
annual minimum value: The shortest sun-day. 
     On this date the interval between sunrise and 
sunset is the smallest for the year. “Sunrise” and 
“sunset” refer to the times when the upper edge of 
the sun crosses the horizontal plane at a given 
location and are therefore not affected by the 
possibly uneven nature of the local horizon. The 
shortest sun-day of the year in the southern 
hemisphere occurs when the sun reaches its most 
northerly position on the celestial sphere. This 
happens on 21 June. In summer, the longest day 
falls on either 21 or 22 December. 
     The length of the shortest sun-day varies with 
latitude. At Pretoria it is about 10 hours and 33 
minutes (at Cape Town about 9 hours and 54 
minutes). Though the minimum value applies to 21 
June, the length of the sun-day varies very little 
during a period of several weeks. For example, at 
Pretoria it takes more than two weeks from 21 June 
before the sun-day has lengthened by a mere 5 
minutes. 
 
The darkest evening  
Many persons use the daylight hours after work for 
recreational activities such as outdoor sport or 
gardening. Such activities are usually terminated by 
the onset of darkness. The darkest evening of the 
year, that is, the earliest sunset, is therefore also an 
important indicator of the middle of winter. Its date 
does not correspond to that of the shortest day. 
     Our lives are regulated by the clock, which 
essentially indicates mean solar time, rather than by 
the observed daily movement of the sun. Though the 
two are closely related, the correspondence is not 
perfect. The discrepancies, which are called the 
“equation of time”, result from the fact that the 
earth’s orbit round the sun is slightly elliptical (rather 
than circular) and that the earth’s axis in inclined to 
the plane of its orbit. Hence the sun crosses the 
meridian (i.e., an observer’s north-south line) as 
much as 15 minutes before or after the hypothetical 
“mean sun” on which mean solar time is based. 
Around the middle of winter, the sun is increasingly 
lagging behind the clock. Combined with the slowly 
changing length of the sun-day this means that the 

 



date of the earliest sunset precedes that of the 
shortest day. In Pretoria, the earliest sunset  (at 
about 17:22) occurs on or near 8 June, though for a 
period of some two weeks around this date the time 
of sunset changes by less than a minute. Our 
earliest local “middle of winter” is therefore 8 June. 
This date does not apply to other latitudes. For 
example, at Cape Town the earliest sunset occurs 
on or near 12 June. 
 
The darkest morning  
Some of our more serious winter woes are caused 
by the need to rise before the sun and conduct our 
early morning activities in natural darkness. The 
darkest morning of the year, that is, the latest 
sunrise, is therefore another fitting milestone in the 
progress of winter. Owing to the effect of the 
equation of time the latest sunrise in Pretoria (at 
about 06:55) occurs on or near 4 July, marking the 
third “middle of winter”. As in the case of sunset, the 
time of the latest sunrise varies by less than a 
minute over a period of some two weeks. Again the 
date of this “middle of winter” varies with latitude. At 
Cape Town it falls on or near 1 July. 
 
The coldest day  
Most of the discomforts of winter are probably 
related to low temperatures, particularly low daily 
minimum temperatures. Seasonal changes in 
temperature generally lag behind changes in the 
amount of sunshine, particularly at high latitudes. 
For Pretoria the curves of both the average daily 
minimum and daily maximum temperatures bottom 
out early in July, but I do not have sufficient data for 
a more specific estimate. 
 
The depth of the dry season  
In the summer rainfall areas the date on which the 
curve of mean rainfall reaches its minimum value 
also gives an indication of the “middle of winter”. To 
find an approximate date for this event for my home 
in Centurion I fitted a least-squares (or best fitting) 
Sine curve to my rainfall data for the past 12 years. 
The phase of the calculated curve indicates that the 
depth of the dry season for this specific dataset falls 
on 10 July, while the rainy season peaks around 9 
January. 
 

Other “depth of winter” indicators  
Various other “depth of winter” indicators can be 
derived from seasonal phenomena and may be of 
interest to specific groups of people. For example, 
when, on average, do we experience the height of 
the annual influenza epidemic, the maximum 
amount of air pollution, or minimum ice cream sales? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                  
 
 
 

 

 

What is the S2A3? 
The S2A3 aims to stimulate a broad public interest in 
science and its applications, research, discoveries, 
history, ethics and philosophy. To do so, the S2A3 
arranges regular meetings, with speakers who are 
both entertaining and knowledgeable, as well as 
field trips, excursions and other interesting events. 
 Being added to our e-mail address  list  is free. 
Anyone wishing to receive S2A3 announcements via 
e-mail but who has difficulty using the listserver 
service, is welcome to send their address to: 
owner-s2a3_announce@kendy.up.ac.za  

 

S2A3 Website & List server  
Visit our website  at http://s2a3.up.ac.za. Any 
comments or suggestions are welcome. 
 By subscribing to the S2A3 List server you will be 
notified via e-mail of forthcoming popular scientific 
lectures and other events of interest presented by 
the S2A3. See http://s2a3.up.ac.za/ for more details. 
 To join this list, send an e-mail message to 
majordomo@kendy.up.ac.za, with the following 
command in the body of your message: 
 
subscribe s2a3_announce <your e-mail address> 
 
 The list server will respond with a message 
checking the validity of your e-mail address. Please 
follow the instructions in that message to complete 
your subscription. If you have difficulty in subscribing 
or unsubscribing from this list, or you have questions 
about the list itself, you may contact the list owner 
at: owner-s2a3_announce@kendy.up.ac.za. 

 

 

Contributions to this newsletter 

 will be greatly appreciated. Please forward any 
news (in electronic format please – and less than 
200 words) which might be of interest to members, 
whether scientific, professional or personal, to 
Walter Meyer wmeyer@up.ac.za. 
 Members are also strongly encouraged to make 
suggestions for potentially interesting speakers for 
our monthly talks.  
 
  
 
Join the S2A3: 
 – Annual membership fees: 
   Full: R80 
   Student: R50 
 
 – Contacts:  
  Dr Walter Meyer / Dr Elise Venter 
  e-mail: s2a3@up.ac.za 
  www: http://s2a3.up.ac.za/ 
 



Pretoria Branch S2A3 News 
September 2007 

 
A newsletter of the Pretoria Branch of the Southern  
Africa Association for the Advancement of Science 

 

Our September talk:  
 
Date: Wednesday, 5th September 2007 
 
Time: 17h15 (to 18h15) 
 
Venue: Sci-Enza (Discovery Centre), 

University of Pretoria Main Campus 
 (Use the Prospect Street Entrance to the 

campus. The Sci-Enza is in the large 
white building on the right of the road 
approx 100 m from the Prospect Street 
Entrance.) 

 
Speaker: Prof Keith Manchester 
 School of Molecular and Cell Biology 
 University of the Witwatersrand 
 
Topic: Chemical complexities in a crime novel 
 

 
Refreshments will be served after the talk. 

 
Abstract 
Prof Manchester will discuss the subtle chemistry 
involved in one of Dorothy Sayers crime stories “The 
Documents in the Case” and how she used this 
arcane knowledge to detect and resolve the 
otherwise seemingly perfect and unprovable murder. 
 

 

Early microscopy in SA: Science and 
entertainment. 
 
C. Plug,  plugc@mweb.co.za 
 
The microscope is one of the most important 
scientific instruments ever developed. Many persons 
are surprised to learn that most microscopes used 
up to the first quarter of the 19th century contained 

only one lens. These simple instruments were used 
by the pioneers of microscopy during the 17th and 
18th centuries, such as Anthonie van Leeuwenhoek 
in The Netherlands and Robert Hooke in England, to 
make many ground-breaking discoveries. The 
history of the single lens microscope was studied by 
Brian J. Ford and is told in Single lens: The story of 
the simple microscope (1985). I am not aware of any 
significant scientific studies done with a single lens 
microscope in southern Africa. However, such 
instruments did reach our shores. For example, in 
1685 the Jesuit astronomer-priest Father Guy 
Tachard and several colleagues visited the Cape 
and presented a single lens microscope to Governor 
Simon van der Stel. 
 
The compound microscope 
Modern optical microscopes consist essentially of a 
vertical tube with a lens (or rather a combination of 
lenses) at each end. The lower, or object lens, with a 
very short focal length, is positioned close to the 
specimen and projects an image up the tube to be 
viewed through the upper lens or eye-piece. The 
compound microscope appears to have been 
invented as long ago as 1590 by a Dutch spectacles 
maker, but did not come into general use. Its optical 
quality at high magnifications began to exceed that 
of the single lens microscope only during the early 
19th century, when the development of special lens 
combinations eliminated various optical aberrations. 
The result was a vast increase in the popularity of 
microscopy. Effective use of compound microscopes 
by South African naturalists started when the 
instruments became readily available around the 
middle of the 19th century. 
 
The Natal Microscopical Society 
By early 1878, a number of local amateur 
microscopists were meeting in Durban from time to 
time to discuss their work. In April that year they 
“deemed that the time had come for organising 
themselves so as, with more effect, to cultivate their 
favourite pursuit, by the reading of papers, by the 
demonstration of objects, and by discussions on 
what had been read and shown. Mr. H.E. Stainbank, 
an enthusiastic and successful cultivator of 
microscopy, accordingly summoned a meeting at 
which it was decided to form a society” (Natal 
Colonist, 17 August 1878, p. 2). Thus the Natal 
Microscopical Society came into being – the only 

one of its kind in southern Africa, at least until the 
formation of the Southern African Electron 
Microscopy Society in 1962. Its first President was a 
medical practitioner, Dr Julius Schulz. Within a few 
months the society had attracted 25 members. It 
survived to about 1885 and was a fairly typical 
example of local scientific societies at the time: 
small, confined to a single town, short-lived, privately 
funded, managed by English speaking amateur 
scientists, corresponding with a British counterpart 
(in this case the Queckett Microscopical Club), 
enjoying the support of political and religious 
leaders, representing the more affluent section of 
the immigrant community, and striving to contribute 
not only to scientific knowledge, but to the welfare of 
the community and the socio-cultural needs of its 
members. Its story is more fully told in “The Natal 
Microscopical Society” (Natalia, 1992, No. 22, pp. 
49-54). 
 
Projection microscopes 
An early innovation made it possible to project a 
greatly enlarged image of a specimen on a screen 
for public viewing. The principle is the same as that 
of the slide projector (or “magic lantern”, as they 
were known during the 19th century) with the 
specimen in the position of the slide. The instrument 
could be used to view partly transparent specimens, 
or the outlines only of opaque specimens. 
 Projection microscopes require a strong source of 
light, particularly when using high magnification. This 
requirement initially limited their use and was so 
important that the instruments were sometimes 
named after their light source. For example, the 
“solar microscope”, invented by the German 
anatomist Dr J.N. Lieberkuhn around the middle of 
the 18th century, used a narrow beam of sunlight to 
project images into a darkened room. This particular 
instrument was, however, cumbersome to use and 
never became popular. 
 
The oxyhydrogen microscope 
Oxyhydrogen is a mixture of hydrogen and oxygen 
in such proportions that it will burn to form water with 
no residual gas. It burns at a very high temperature 
and when used to heat a small piece of lime 
(Calcium oxide) the latter quickly becomes 
incandescent and emits a bright white light. This 
light source was developed for signalling purposes 
by Thomas Drummond in 1825. When it came to be 

 



used with the projecting microscope the instrument 
was sometimes called an oxyhydrogen microscope. 
Such an instrument was demonstrated at the Cape 
on at least two occasions, in 1837 and 1846. 
 On 7 June 1837 a visitor to Cape Town, L. 
Powell, advertised in the South African Commercial 
Advertiser that he would describe and demonstrate 
his oxyhydrogen microscope in a series of three 
public lectures, during which he would use it to show 
the minute anatomy of plants, insects, and “the 
animalcules in a drop of water”. He claimed that “the 
effects of this instrument must be seen to convey to 
the mind its great magnifying power, and the 
brilliance of its light, which is the most intense yet 
discovered. The Lover of Nature will be enabled to 
follow her [nature] through her minutest 
operations…” 
 Powell may have been a relative of the well-
known British microscope maker Hugh Powell, who 
flourished during the 1830s and 1840s. Our visitor 
travelled to various parts of the world with his 
microscope, making a living from admission fees to 
his demonstrations and lectures. He was still in 
Cape Town in September 1837, when he advertised 
a course of lectures on chemistry. 
 Nine years later, on 29 July 1846, a Mr R. 
Stapleton advertised “A lecture on the Oxy-
Hydrogen Microscope, with numerous illustrations” 
in the same newspaper. 
 The name oxyhydrogen microscope did not 
remain in use for long. Other combustible gases, 
such as coal gas and natural gas, gradually replaced 
the more expensive hydrogen in gas flames. As a 
result the light produced by incandescent lime came 
to be referred to as “limelight” and projection 
microscopes using such light were sometimes called 
“limelight microscopes”. 
 
Reverend Abraham in the limelight 
Before the arrival of modern forms of entertainment 
a lecture on a scientific topic could draw a 
substantial audience, particularly if it was illustrated 
by means of a “magic lantern” or projection 
microscope. Reverend N. Abraham, an enthusiastic 
naturalist of Grahamstown, delivered such lectures. 
One of his public appearances was reported in the 
Grahamstown Journal of 17 May 1887: “The 
popularity of the lecturer was attested by the 
attendance of over 300 people. The lecture was 
illustrated by the Magic Lantern, which was worked 

without a hitch. The lecturer showed at first 
magnified representations of insects and their 
different organs, explaining minutely each detail, and 
enlarging on the peculiar function of each tube, 
bristle or protuberance only visible when powerfully 
magnified by microscopic means…. The culminating 
point was reached when a magnified drop of 
ordinary water was exhibited by the lantern. Huge 
water scorpions moved slowly round, driven frantic 
by the attacks of some other insects, and devouring 
before the eyes of the audience the active little 
insects called ‘boatmen’ [family Notonectidae], from 
their likeness to a man seated in a skill with two 
oars. This view was greeted with loud applause…” 
 Two years later, on 17 May 1889, Abraham gave 
a lecture on “The haunts and habits of strange 
creatures” before the Eastern Province Naturalists’ 
Society in Port Elizabeth. An account of the 
proceedings in the society’s minute book states that 
“The management of the lime-light apparatus and 
the microscope was in the hands of Mr. W. Alcock” 
(a well-known local photographer and naturalist). 
Various live creatures were exhibited through the 
microscope: “The larvae of the mosquito were first 
shown in various stages of their existence, scudding 
about in the water at a remarkable rate. These were 
followed by an exhibit of the mosquito itself, in all its 
wonderful glory…. Then there were mites in cheese, 
and a flea magnified to the size of a Newfoundland 
dog.”  
 Today’s illustrated lectures seem almost dull in 
comparison. 
 

 

What is the S2A3? 
The S2A3 aims to stimulate a broad public interest in 
science and its applications, research, discoveries, 
history, ethics and philosophy. To do so, the S2A3 
arranges regular meetings, with speakers who are 
both entertaining and knowledgeable, as well as 
field trips, excursions and other interesting events. 
 Being added to our e-mail address list is free. 
Anyone wishing to receive S2A3 announcements via 
e-mail but who has difficulty using the listserver 
service, is welcome to send their address to: 
owner-s2a3_announce@kendy.up.ac.za 

 

S2A3 Website & List server  
Visit our website at http://s2a3.up.ac.za. Any 
comments or suggestions are welcome. 
 By subscribing to the S2A3 List server you will be 
notified via e-mail of forthcoming popular scientific 
lectures and other events of interest presented by 
the S2A3. See http://s2a3.up.ac.za/ for more details. 
 To join this list, send an e-mail message to 
majordomo@kendy.up.ac.za, with the following 
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A newsletter of the Pretoria Branch of the Southern  
Africa Association for the Advancement of Science 

 
Our October talk:  
 
Date: Wednesday, 3rd October 2007 
 
Time: 17h15 (to 18h15) 
 
Venue: Sci-Enza (Discovery Centre), 

University of Pretoria Main Campus 
 (Use the Prospect Street Entrance to the 

campus. The Sci-Enza is in the large 
white building on the right of the road 
approx 100 m from the Prospect Street 
Entrance.) 

 
Speaker: Prof John F. Ogilvie 
 Visiting professor of chemistry, University 

of Pretoria; associate, Centre for 
Experimental and Constructive 
Mathematics, Simon Fraser University; 
honorary professor of chemistry, 
Universidad de Costa Rica. 

 
Topic:  
 
 
 
 
 
 
 
 
 
 Peregrinations about π and mathematics 

with a computer 
  

 
Refreshments will be served after the talk. 

 
Abstract 
The calculation of the circumference of a circle from 
a knowledge of its radius or diameter involves a 

fundamental mathematic constant named π, a 
transcendental number that has been known with 
varying accuracy from ancient times. I shall discuss 
the progress toward our present knowledge and 
awareness of this value through the centuries, and 
illustrate how computers undertake mathematical – 
not merely arithmetical – operations that have 
radically altered our approach to the teaching and 
learning of mathematics. 
 

 

Early science education in South Africa 
 
C. Plug,  plugc@mweb.co.za 
 
Before the middle of the nineteenth century science 
education at European universities was confined 
mainly to Mathematics, Astronomy, some parts of 
Physics (known as Natural Philosophy), Botany and 
Medicine. During the next few decades, many 
additional scientific subjects were introduced. In 
South Africa science education developed more 
slowly than in Europe and on a smaller scale. 
 
Early science at the South African College 
The South African College in Cape Town, founded in 
1828, was the first local educational institution to 
teach scientific subjects on a significant scale. In 
April 1852 Reverend George F. Childe (1817-1897) 
was appointed Professor of Mathematics at the 
College, a post he held until 1878. In 1853 Dr 
George Eveleigh was appointed Professor of 
Physical Science, but he resigned in 1855 and was 
succeeded by Professor Roderick Noble (1829-
1875). However, these impressive appointments are 
somewhat misleading, as the college’s advanced 
teaching at that time was at the secondary level. 
Other schools and colleges in towns such as 
Stellenbosch, Graaff-Reinet, Grahamstown, 
Somerset East and Port Elizabeth also began to 
provide science education at high school level from 
the eighteen-sixties onwards. 
 
The Board of Public Examiners 
A major advance in science education was the 
establishment in 1858 of the Board of Public 
Examiners in the Cape Colony. The Board was an 
examining body, which awarded, among others, 
Certificates in Literature and Science in the third 

class (lower), second class (intermediate) and first 
class (higher). These certificates were meant to be 
equivalent to the matriculation certificate (third 
class), the BA degree (second class) and the MA 
degree (first class) of the University of London. 
There were three examiners in science during the 
first ten years of the Board’s existence: Sir Thomas 
Maclear (1794-1879), Fellow of the Royal Society 
and H.M. Astronomer at the Cape; Dr James Rose 
Innes (1799-1873), former Superintendent-General 
of Education of the Cape Colony; and Professor 
Childe of the South African College. From 1860 to 
1873 the Board awarded 166 third class, 54 second 
class, and 8 first class certificates in a combination 
of Literature and Science. Two prominent recipients 
of the highest certificate were Charles B. Elliott 
(1841-1911), who became General Manager of the 
Cape Government Railways, and Richard P. 
Solomon (1850-1913), barrister, politician and public 
servant. 
 

The University of the Cape of Good Hope 
The first university in South Africa, the University of 
the Cape of Good Hope, was established by Act 16 
of 1873. Like the Board of Public Examiners which it 
replaced, it was an examining institution only. 
Initially science students were examined for a BA 
degree in both literature and science and had to 
study the following subjects: English, Latin, Greek, 
Constitutional history of England, a modern 
language (French, Dutch or German), Arithmetic, 
Algebra, Plane Geometry, Plane Trigonometry, 
Coordinate Geometry, Mechanics, and one natural 
science subject (chemistry, electricity, geology or 
light and heat). Tuition in these subjects was 
provided by the South African College and in due 
course by several other colleges throughout the 
colony. The examination consisted of 17 papers of 
three hours duration each, all of them written during 
a single period of ten days. The first degrees were 
awarded by the university in 1874. In that year the 
top candidate in both literature and science was 
Frederick C. Kolbe (1854-1936), a brilliant young 
man who later became a Catholic priest and 
naturalist. 
     From 1884 the BA degree was awarded either in 
Literature and Philosophy, or in Mathematics and 
Natural Science. The Mathematics papers now also 
included spherical trigonometry and astronomy, 
conic sections, and calculus. With regard to Natural 

 



Science students could choose between Chemistry, 
Geology (including mineralogy and crystallography), 
physics, and botany. To be awarded the degree with 
Honours candidates had to pass an additional three 
more advanced papers. 
     The BSc degree, initially only in Mining 
Engineering, was introduced only in 1900. 
 
Science at the post-graduate level 
The first Masters degree in a scientific subject 
completed in southern Africa, an MA degree in 
Mathematics and Natural Philosophy, was awarded 
to Hendrik J.L. du Toit (1857-1947) by the University 
of the Cape of Good Hope in 1878. Du Toit studied 
at the Stellenbosch Gymnasium, forerunner of the 
University of Stellenbosch, under Prof. George 
Gordon (1835-1882). The degree was awarded on 
the basis of written examinations in algebra, plane 
geometry, solid geometry, trigonometry, differential 
and integral calculus, statics, dynamics, 
hydrostatics, geometrical optics, and astronomy. Du 
Toit showed no further interest in physics or 
mathematics. He became a minister of the Dutch 
Reformed Church in 1882 and served the church 
until his retirement in 1930.  
     Only two further MA degrees in Mathematics and 
Natural Philosophy were awarded before the end of 
the century, to Albertus B. Bartmann (who later 
became Professor of Mathematics at Stellenbosch) 
and W.C. Meredith, both in 1888. Meanwhile an MA 
degree in Natural Science had been introduced, 
which could be awarded in one of four branches. 
Only two such degrees were awarded before the 
end of the century, both in Chemistry. The recipients 
were Charles F. Juritz (1886), who became 
Government Analyst of the Cape Colony, and 
Berthault de St Jean van der Riet (1890), later 
Professor of Chemistry at Stellenbosch. 
     Juritz was the first candidate to receive a doctoral 
degree in a scientific subject in southern Africa 
(though some honorary doctorates in science had 
been awarded earlier). The University of the Cape of 
Good Hope awarded him the DSc degree in 1907 for 
his thesis A study of the agricultural soils of the 
Cape Colony (published in Cape Town in 1909). 
 
Later developments 
The University of the Cape of Good Hope remained 
the only degree-awarding institution in southern 
Africa until the establishment of the Universities of 

Cape Town and Stellenbosch in 1918. It was then 
renamed the University of South Africa. By that time 
it had awarded, among others, over 10 000 
matriculation certificates, some 2000 BA degrees, 
65 MA degrees (20 in Natural Science and 5 in 
Mathematics), 58 BSc degrees in Mining 
Engineering, 8 DSc degrees, and over 200 
Certificates in Surveying. 
 

 

What is the S2A3? 
The S2A3 aims to stimulate a broad public interest in 
science and its applications, research, discoveries, 
history, ethics and philosophy. To do so, the S2A3 
arranges regular meetings, with speakers who are 
both entertaining and knowledgeable, as well as 
field trips, excursions and other interesting events. 
 Being added to our e-mail address list is free. 
Anyone wishing to receive S2A3 announcements via 
e-mail but who has difficulty using the listserver 
service, is welcome to send their address to: 
owner-s2a3_announce@kendy.up.ac.za 

 

S2A3 Website & List server  
Visit our website at http://s2a3.up.ac.za. Any 
comments or suggestions are welcome. 
 By subscribing to the S2A3 List server you will be 
notified via e-mail of forthcoming popular scientific 
lectures and other events of interest presented by 
the S2A3. See http://s2a3.up.ac.za/ for more details. 
 To join this list, send an e-mail message to 
majordomo@kendy.up.ac.za, with the following 
command in the body of your message: 
 
subscribe s2a3_announce <your e-mail address> 
 
 The list server will respond with a message 
checking the validity of your e-mail address. Please 
follow the instructions in that message to complete 
your subscription. If you have difficulty in subscribing 
or unsubscribing from this list, or you have questions 
about the list itself, you may contact the list owner 
at: owner-s2a3_announce@kendy.up.ac.za. 

 

 

Contributions to this newsletter 
 will be greatly appreciated. Please forward any 
news (in electronic format please – and less than 
200 words) which might be of interest to members, 
whether scientific, professional or personal, to 
Walter Meyer wmeyer@up.ac.za. 
 Members are also strongly encouraged to make 
suggestions for potentially interesting speakers for 
our monthly talks.  
 

 
Join the S2A3: 
 – Annual membership fees: 
   Full: R80 
   Student: R50 
 
 – Contacts:  
  Dr Walter Meyer / Dr Elise Venter 
  e-mail: s2a3@up.ac.za 
  www: http://s2a3.up.ac.za/ 
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