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Those present at the symposium agreed that: (1) The 
isoenzyme concept should be kept broad with a definition 
that could be given as follows: "different proteins with 
similar enzymatic activity". (2) Determination ofLDH iso-

enzymes already now occupies a useful place in the clinical 
laboratory. (3) Direct histochemical procedures are prefer
able, but among indirect methods the Rosalki-Wilkinson 
test deserves special attention. R. J. WrnME 

THE EAST AFRICAN ACADEMY 

FIRST SYMPOSIUM AND INAUGURAL ANNUAL GENERAL MEETING 

N EARLY three years since the idea was first put 
forward, the East African Academy came into being 

by the ratification of its constitution at Kampala in 
February 1963. Four months later, during June 14-17, 
the first symposium and annual general meeting was held 
at which more than 120 scholars, including eight delegates 
(representing the Royal Society of London, the Japanese 
Academy of Sciences, the Weizmann Institute of Science, 
and the U.S. National Academy of Sciences) attended. 
Messages of greetings and good wishes, apart from the 
aforementioned institutions, came from the U.S.S.R. 
Academy of Sciences, the Academia Sinica, the American 
Academy of Arts and Sciences, and from individuals and 
local organizations. 

In many ways, the East African Academy shows 
interesting characteristics. It is a regional, rather than a 
narrowly national, academy-covering the four East 
African countries of Kenya, Tanganyika, Uganda, and 
Zanzibar; it takes all departments of learning within its 
purview; apart from the usual aims of national academies, 
namely, the promotion of learning and the dissemination 
of knowledge, the Academy will take as its first-priority 
objective "to encourage scientific, technological and other 
advanced training within East Africa and to find ways and 
means for such training elsewhere"; and, because the 
Academy regards research by its members as one of its 
most important activities, it has already appointed a 
powerful four-man committee to be responsible for devising 
and taking immediate action on a policy for sponsoring 
research programmes, approving other research projects, 
selecting candidates for research fellowships, and handling 
research funds. 

Two whole days were devoted to the symposium 
meetings, at which twenty-nine papers were read repre
senting general themes (5), physical and chemical sciences 
(6), biological sciences (10), and arts and social sciences 
(8). The opening address was delivered by Dr. H. H. 
Storey, as a member of the Academy, on "East African 
Research on Plant Virus Diseases". After dealing with 
the history of virus research for the past seventy years 
briefly, he emphasized the contribution of East African 
work to virology by reviewing the investigation on cassava 
mosaic, groundnut rosette, and maize streak-all three 
being entirely African plant virus diseases. Finally, he 
demonstrated how the work on the obligate relationship 
between arthropod vector and virus has contributed to our 
fundamental knowledge of the vector-parasite association. 

Prof. L. C. Beadle ("Inland Waters of East Africa as 
a Field for Fundamental and Applied Research") con
sidered that East Africa presents particular problems 
because of its geological history, and the mode of origin 
of its lakes since the Miocene has provided a great stimulus 
for the evolution of new species of animals, for example, 
400-500 species of fish are endemic. Factors which 
determine breeding seasons are more problematical in 
tropical environment: for example, there is a correlation 
with the onset of rain, and there seems to be an internal 
hormonal rhythm. The lake bottom is highly reducing, 
and it is suggested that it might be possible to pump up 
deep water in order to increase the circulation of organic 
matter (as the Belgians are already attempting in regard 
to Lake Kivu). 

Glynn Isaac ("Olorgesailie: a Study of the Natural 
History of a Pleistocene Lake Basin and an Early Stage 
in Human Cultural History") affirmed that East Africa, 
particularly during the past thirty million years, is com
paratively. well endowed with basins containing deposit;; 
of the largest unbroken fossil record, later made available 
by tectonic disturbances followed by erosion. East Africa. 
therefore, appears to have been a centre of cultural and 
physical evolution. Olorgesailie Lake Basin in the Kenya 
section of the Rift Valley offers a good opportunity for 
such Quaternary research: he outlined the geological 
circumstances of the basin, and attempted a preliminary 
reconstruction of the environment, of the basin 100,000-
200,000 years ago, and of man's (supposed) activities in 
relation to it. 

J. Gitau ("Importance of Soil Fertility and Fertilizer 
Use in Kenya, with Special Reference to African Farmers") 
stated that farmyard manure has been used from early 
times, but that this is increasingly becoming difficult in 
Kenya owing to the limitation of available land to peasant 
farmers. Hence, the use of artificial fertilizers offered a 
solution. This, however, raised the vital question of cost: 
and it was suggested that, as one of their important 
services, co-operatives should shoulder the responsibility 
of buying and distributing fertilizers. 

Dr. Z. Subarsky ("Operation Ecology") described how 
a private committee was recently formed to rectify a 
state of affairs in biology teaching in East African schools 
in which the syllabuses, text-books, methods, and some
times even type specimens for practical classes are 
imported from abroad. The committee is making an 
ecological classification in the form of a series of maps 
(physical, geological, climatic, and vegetational) on which 
schools will be marked. This procedure will facilitate 
selection of type specimens for particular topics in the 
syllabuses. 

Physical and Chemical Sciences 
L. A. J. Williams ("Geology of the Narok District of 

Masailand") described the mapping in reconnaissance 
style of this area, and included a summary of the exposed 
geological successions, maximum thicknesses, and some 
of the principal tectonic and physiographic events in the 
area. The talk was followed by that of Miss M. Lindley 
("Notes on the Hydrology of the Mara-Narok Area"), who 
considered the relatively meagre hydrological records 
available of Masai areas. From these, she made th0 
following tentative conclusions: the 49-year ( 1913-62) 
mean rainfall is 28·29 in., the 1933-49 period was one of 
generally below-average rainfall (24·0 in.), the 1950-1>3 
period one of varying rainfall, and the 1954-62 period waR 
a wet one (27 per cent above the mean). November-May 
is the wet period, but no month is free from the risk of 
drought; on the other hand, the pattern of evaporation 
through the year fluctuates much less than that of rainfall. 
She came to the conclusion that the average rainfall left 
no excess moisture for streamflow or replenishment of 
water stores. P. H. Temple ("Raised Features along the 
Southern Shoreline of Lake Victoria") noted the presence 
of extensive deposits of lacustrine sands and clays, now 
considerably above the present level of the Lake; and he 
offered speculations as to their significance. 
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Prof. M. Crawford ("Chemical Problems concerning 
Lemon Grass") stated that Gymbopogon citratus gives a 
0·3 per cent yield of oil, and, by steam distillation, 80 per 
cent of the latter is found to be citral. The Uganda 
Development Corporation is taking this as an industrial 
proposition, extracting citral for flavouring, perfumery, 
and the manufacture of vitamin A. The biogenesis of 
citral is unknown, but the recent fall of citral content of 
lemon grass to 65 per cent is tentatively explained as 
related to age of the grass at the time of gathering. 

Starting from the Appleton-Hartree formula, which 
gives the relationship between the refractive index of the 
ionosphere (itself essentially determined by the two factors 
of electron density and the Earth's magnetic field) and other 
quantities, S. Amer ("A Theoretical Method of Determin
ing the Electron Density Profile of the Ionosphere") 
considered that the problem of determining the electron 
density profile is reduced to the determination of the 
refractive index as a function of altitude. Calculations, 
using data collected by measuring properties of radio 
waves transmitted from a satellite and received by a 
fixed observer on the Earth's surface, showed that the 
refractive index is a function of radial distance, that the 
Appleton~Hartree formula determines the electron density 
profile of the ionosphere, and that the Faraday rotation 
avoids any ambiguity due to birefringency of radio waves. 

Biological Sciences 

Dr. J. W. Kibuka-Musoke ("Antibodies and Low 
Temperatures") reported an important effect of exposure 
of the human body to low temperatures, in which anti
bodies with hremagglutinating properties are found. In 
several recent cases in Uganda, the thermal limits of these 
antibodies were such as to produce venous thrombosis, 
often leading to gangrene. Genesis of these 'cold' anti
bodies is unknown, but they have been isolated. A vital 
aspect of the problem associated with the Miridae, a 
family of plant bugs containing extremely important crop 
pests, is that of the feeding process itself and of how this 
leads to the formation of characteristic lesions. Thomas 
R. Odhiambo ("Restatement of the Mirid Problem") 
gave a critique of the major researches on this subject. 
He suggested that it is the injection of salivary proteases 
into the feeding punctures which leads to the primary 
Mirid lesion. It was further proposed that "the salivary 
glands have the genetic potentiality of producing proteases 
(and other enzymes); but that whether or not this potenti
ality is translated into actual production of the enzymes 
depends on the kind of diet utilized". This proposal is 
thus linked to the wider problem of enzymatic adaptation. 
Prof. D. S. Kettle ("The Assessment of Biting Fly 
Population by Means of Biting Rates") listed the many 
sources of variation present when recourse is had to a 
direct measurement of the biting rate as a method of 
assessing the size of biting-fly population. Quasi-factorial 
experiments were described in which three Jamaican 
biting-fly species were caught simultaneously from an 
arm or leg by 4 individuals, in 4 positions, for 4 consecutive 
periods of 15 min each. It was found that all these factors 
influenced the catches, that the four weather factors 
investigated accounted for 88 per cent of the variation, 
wind speed and air temperature alone accounted for 
over 85 per cent, light intensity played merely a minor 
part, and saturation deficit played scarcely any part at 
all. 

Some of the phenotypic and genetic parameters of East 
African zebu cattle and their crosses with tho Indian 
Sahiwal zebu cattle, especiaHy in relation to milk produc
tion, were discussed by E. B. Galukande ("The Genetics 
of Milk Production in East African Zebu Cattle"). The 
available genetic parameters suggest that up to 50 per 
cent of tho total variation in milk yield and length of 
lactation period are attributable to additive genetic 
variation, but the rates of genetic progress due to selection 

have been very low-a result in agreement with what 
has been discovered elsewhere in the tropics. He 
considered that the small East African zebu animal has 
only about half the genetic potential of the Indian Sahiwal 
for milk production, and he associated the increased 
milk production in Sahiwal grades with an increased 
length of period of lactation, a shorter dry period, and a 
slightly longer calving interval than in the East African 
zebus. M. Harrison talked on "The Application of Popula
tion Genetics to the Improvement of Maize in Kenya". 
Pyrethrum breeding was discussed during two talks by 
R. B. Coutant. In the first ("Present Concepts of 
Pyrethrum Breeding"), he considered the genetic nature 
of the main selection characters and some experimental 
and mathematical procedures for the assessment of 
variability in populations, heritability, and progress 
under selection. He then considered the content of 
pyrethrin in relation to complications arising from the 
negative correlation between flower yield and pyrethrin 
content, and made predictions of future progress in both. 
In the second paper ("Investigations on the use of Chrysan
themum species in the Improvement of Pyrethrum (C. 
cinerariaejolium)" ), existing and desirable properties 
of pyrethrum were listed, and cytological investigations 
in regard to interspecific crossings were detailed. In this 
connexion, present work at Molo (Kenya), with special 
reference to 0. nivellei, was described. 

Malcolm J. Coe ("Primary Stages of Flowering Plant 
Colonization in the Nival Zone of Mount Kenya") 
described the disruptive distribution of this zone in 
relation to the peaks and glaciers of Mount Kenya. He 
observed that Senecio keniophytum is the first flowering 
plant to become established at the edge of retreating ice, 
followed by Arabis alpina and Agrostis trachyphylla. This 
investigation, supported by geological observations, 
indicated that the glaciers of Mount Kenya have undergone 
a period of advance in recent times. 

Morphological features of a fungal pathogen of wheat 
were discussed by Dr. N. C. Otieno ("Ingress of Gephalo
sporium gramineum into Winter Wheat Seedlings and 
Subsequent Histological Relationships between the Patho
gen and the Suscept"). He then described, for the first 
time, methods and avenues through which the pathogen 
enters the plant, the precise time of entry, and the 
subsequent course of the pathogen. The restriction of 
the pathogen to the vascular bundles was tentatively 
explained by regarding the pathogen as actually a 
saprophyte which can only attack the non-living tissues. 
What factor keeps it out of living tissues is so far unknown. 
Since it was first recorded in Kenya in 1940, bacterial 
wilt (Pseudomonas solanacearum) is one of the two most 
destructive potato diseases. It contaminates the soil, 
and R. A. Robinson and A. H. Ramos ("Bacterial Wilt 
of Potatoes in Kenya") have established that the Kenya 
strain is different from the more common brown rot. 
These authors amassed circumstantial evidence to show 
that the -pathogen is exotic, and resistant varieties are as 
yet unknown. 

Arts and Social Sciences 

The papers under this heading will be treated more 
briefly, and are mentioned in this journal primarily to 
demonstrate the breadth of the meetings at the sympo
sium. 

The 1948 census revealed that the plateau areas of 
western Kenya had two main areas of population concen
tration. Dr. S. H. Ominde ("Some Aspects of Land and 
Population Problems in tho Lake Districts of Western 
Kenya") detailed these, and then observed that the 
provisional figures of the 1962 census have shown that 
this concentration has become more marked since 1948. 
A detailed examination of the rate and source of economic 
expansion in three East African countries during the 
post-war period was made by D. P. Ghai ("Growth and 
Fluctuations of Money Incomes in East Africa: 1946-
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1960"), and he derived statistical measures devised to 
quantify the relationship between changes in export and 
money incomes. 

The concept of the African personality was presumed 
to have a social significance by Cleo Kumalo ("Toward 
a Sociological Approach to the Concept of the African 
Personality"), and he went on to raise the basic question 
of whether and how that reference can be discovered
through the logico-experimental method of science. In 
his topical talk, Donald S. Rothchild ("Progress and the 
One-party State") concluded that the evidence for a 
correlation between political processes and economic 
progress is neither complete nor convincing. R. C. 
Bridges ("Are Explorers Redundant in East African 
History?") asserted that impressions given in Europe by 
explorers' exploits created a "frame of reference" within 
which missionaries and administrators worked, and in 
this way explorers' work is, indeed, a factor in the history 
of East Africa. Another topical talk was that given by 
A. K. Mayanja ("The Rule of Law in Emergent African 
States"), who recommended that both the formal and 
metalogical aspects of the rule of law need to be insured 
against legislative erosion. 

Jonathan Silvey ("Formal and Informal Learning 
through the Medium of a Second Language") considered 

Bernstein's concept of public and formal ( or individualized) 
language in relation to the language modes characteristic 
of rural and educational life in East Africa. These 
meetings were ended by J. Kariuki ("Poetic Works") 
reciting a number of his own poetic works. 

The proceedings of the entire symposium are to be 
published. This is just one of the many decisions made at 
the annual general meeting and the meeting of the 
Executive Council. Others are the decision to hold the 
next symposium meeting in Nairobi next May; the 
appointment of several standing committees (Research 
and Studentships, Conferences and Liaison, Editorial and 
Symposium, Education, and Membership); collaboration 
with the Ghana Academy of Sciences in bringing to 
fruition the Encyclopaedia Africana project; decision on 
the principle of admitting societies operating within East 
Africa to institutional membership; and plans for 
bringing about tho formal recognition of the Academy as 
their national academy by the East African Governments. 
Dr. N. C. Otieno, lecturer in botany, Royal College, 
Nairobi, was elected president of the Academy, Dr. 
J. Njoroge (plant pathologist, Scott Agricultural Labora
tories, Kabete), secretary, and Mr. M. Alala (lecturer in 
mathematics, Royal College, Nairobi), treasurer. 

THOMAS R. ODHIAMB0 

THE DELHI PILLAR 

T HE mystery which has enveloped this quite remark
able piece of metal should be once and for all removed 

as a result of three papers published in the February 
issue of the Journal of the National Metallurgical Labora
tory of India (5, 24; 1963). All that has been previously 
written is summarized and the theories propounded to 
explain its resistance to corrosion are collected. Despite 
efforts by M. K. Ghosh and by La.hiri, Banerjee and 
Nijhawan to support the view that there was something 
about the manufacture of the metal which endowed this 
remarkable forging with special resistance, there can be 
littlo doubt that Bardgett and Sta.nnors's conclusions 
deserve acceptance. 

Ma.de by hammer-welding small balls of native iron of a 
fairly wide range of carbon contents, its resistance to 
corrosion during the 1,600 years or so of its existence is 
ascribed to tho combined influence of a number of normal, 
favourable factors. Among these are included the climate 
and freedom from pollution of the atmosphere which 
exceeds Vernon's critical humidity of about 80 per cent 
for less than 5 per cent of the year. Secondly, to a 
progressively decreasing rate of attack due to the building 
up of a protective layer of oxide and scale during the early 
years of oxposure. 

That in the past on ceremonial occasions the pillar was 
anointed appears to be probable, while even to-day it is 
repeatedly handled. This is supported by the X-ray 
analysis of a minute sample of the surfaco coating a.bout 
5 ft. above the base which contained no iron and only 

quartz and chalk providing another source of protection. 
The authors conclude, and it is impossible to disagree with 
them, that "It is evident that a number of favourable 
factors have been acting simultaneously and the sum total 
of the information leads to the view that, although one 
may justly admire the skill and technology of the early 
Indian ironworkers in producing so large a monument, 
there is no reason for surprise at the longevity of the 
pillar. The composition and structure of the iron or its 
method of manufacture can only have contributed in a 
minor degree to its preservation and are in no way essential 
for this. The present authors, indeed, are as confident as 
one can be in such matters that, given the same circum
stances and environment, a pillar forged from modern 
tonnage steel would, after 1,600 years, have been practi
cally as preserved". Coming from men of such experience 
and in view of all the evidence here set out, it is impossible 
to disagree with this view. 

The other two papers also discuss the technological 
aspects of ancient iron-making in India and confirm the 
account given in Percy's book on iron and steel of a 
hundred years ago. In particular, they refer in some detail 
to the iron beams at the Sun Temple of Konarak which 
show similar resistance to corrosion to the Delhi pillar 
despite the fact that they are situated on the sea coast. 
La.hiri, Banerjee and Nijhawa.n's insistence on the 
protective influence of envelopes of slag around the metal 
may here have exercisod a decisive influence. 

F. C. THOMPSON 

RECOGNITION OF SEDIMENTARY ENVIRONMENTS 

FOR more than a century geologists have striven 
to discover criteria by which the environmont of 

deposition could be inferred from the characteristics of 
arenaceous rocks. Concentration on one or another aspect 
has changed over tho years, providing a mass of data which 
have underlined the breadth of tho problem without 
providing a simple solution. 

Investigations of the particle size distribution ofmodom 
sediments have shown that many environments can share 
similar distributions, while work on the hydraulic aspects 
of particle transport and deposition has failed to explain 

the complex nature of many natural sediments. For some 
years there has consequently been a tendency to rely less 
on granulometric analyses and more on forms of bedding, 
such as ripple marks. laminations, and other small 
sedimentary structures. But here also there are hints 
that few, if any, of the supposedly diagnostic features 
arc unique to any one environment, and the feeling 
is gaining ground that the environment in which a 
given sample was deposited can only be deducod reliably 
by considering the complete suite of associated sedi
ments. 
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