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Science in Egypt.
By Col. H. G. Lyons, F.R.S.

HE important part which modern science can play

in the economical development of natural re-
sources is generally recognised to-day, but nowhere
may this be seen more clearly than in Egypt, with its
subtropical climate, its controlled water-supply, and its
immunity from the vagaries of the weather which
affect more northern latitudes. Here a population
which in 1882z was under seven millions has now grown
to more than twelve millions, and inhabits a cultivable
area which does not exceed seven million acres all
intensively cultivated ; for much of the area, which
was formerly flooded annually and then furnished a
single crop after the river had fallen, is now under
perennial cultivation with a supply of water at all

earlier date, for the medical school at Qasr el Aini was
established early in the last century, and about 1860
a zo-centimetre astronomical refracting telescope by
Briinner of Paris, with an equatorial mounting, was
set up at Abbassia ; a four-metre base-bar together
with two 4go-centimetre theodolites and a portable
transit instrument by the same firm were purchased
for the survey of Egypt which was then projected,
but which did not become an accomplished fact until
about fifty years later.

To-day there are at least a dozen services occupied
primarily with work of a scientific character.

The Survey of Egypt is the successor of the earlier
surveys of 1823, 1853 and 1878, but none of these were
ever completed nor had they any scientifically organised
control. It now comprises the cadastral survey, the
topographical survey, the desert survey, and the geo-
logical survey.

The cadastral survey is of special importance in
Egypt on account of the high value of agricultural land,
and the exceptional degree of subdivision of the hold-
ings. The network of triangulation on which it is
based now covers the Nile Valley and Delta, and is
controlled by the first-order triangulation now in pro-
gress, which is of the standard demanded in inter-
national geodetic work. The topographical survey
utilises the material provided by the cadastral survey
and adds to it all topographical information besides
extending the maps beyond the limits of the cultivated
land, to meet the needs of different branches of the
public service. There are now published series of map
sheets on scales of 1 : 2500, 1 : ¥0,000, and I : 50,000,
covering all the inhabited area of the country, while
other maps on scales of 1 : 250,000 and 1 : 1,000,000
include the large areas of desert as well.

Survey work as it is extended into the desert assumes
a special character, for on account of the large areas
to be covered, the difficulties .of transport, and the
absence of all artificial topographical features, special
methods of surveying have been adopted. This work
is now in the hands of the Desert Survey, which also
undertake the precise location and demarcation of
prospecting and mining areas leased by the Govern-
ment.

On the highly cultivated alluvial plains of the Nile
Valley and the Delta accurate levelling is of special
importance, so a network of levelling of high precision
has been carried over them and extended into the Sudan
along the Nile. Besides this the cultivated area through-
out Egypt has been contoured at 5o centimetre intervals.
At the headquarters of the Survey of Egypt are draw-
ing, photographic, and printing offices in which are
produced the maps of the wvarious surveys and also
those which are required by the geological survey and
by other State departments.

In 1896 a geological reconnaissance of KEgyptian
territory was authorised which, at the end of five years,
developed into a geological survey. The staff has
always been small, but a very large amount of valuable
work has been done under the difficulties and limita-
tions imposed by desert travel.

Not only have the mineral resources of the country
been located and described, thereby becoming available
for commercial purposes, such as the phosphate de-
posits in Egypt and manganese deposits in Sinai, but

seasons, and consequently up to five crops in two years
are taken from it. Under these conditions the most
economical use of the material resources that science
can devise, and all the improvements that it can
suggest, are of the utmost importance to the country.

During Egypt’s period of financial difficulty the pro-
vision for scientific work was very meagre, but with
the reorganisation of the irrigation and the introduc-
tion of reforms, an improving revenue enabled gradu-
ally increasing grants to be made to state departments,
and many of them have, during the past thirty years,
established services in which scientific work of value
and importance has been carried on.

Some scientific work had been initiated at a much

our knowledge of the structure and stratigraphy of
north-eastern Africa has also been greatly advanced,
and the interesting fauna of Lower Eocene age which
was brought to light in the desert to the west of the
Fayum has greatly extended our knowledge of the past
history of the African continent. Geological work has
been carried out for several years in connexion with
petroleum research in the Red Sea area, and the results
have been published in various reports. The records
of the geological survey and the collections which fill
its muscum provide a store of information relating to
the structure and stratigraphy of the Nile Basin and
north-eastern Africa.

The Physical Department, which until a few years
ago was part of the Survey Department, and is now a
part of the Ministry of Public Works, includes the
Helwan Observatory with its time service, the meteoro-
logical service, the service of weights and measures,
and the hydrological investigations in connexion with
the Nile. The observatory, which was formerly at
Abbassia, was removed in 1904 to Helwan, zo km.
south of Cairo, because the building at Abbassia was
wholly unsuitable and the extension of the electric
tramways to its neighbourhood prevented all magnetic
work. In it the 3o-inch reflecting telescope at Helwan
is employed in the photography of southern nebulse,
of comets when they appear, and of Jupiter’s eighth
satellite, which has been observed almost exclusively
by Greenwich and Helwan since its discovery.

The time service is also directed from the observatory,
and the observatory clock transmits the noon time
signals which are utilised at Cairo, Alexandria, Port
Said, and at Khartoum. Magnetic observations are
carried out both by means of magnetographs and by
weekly absolute determinations. The meteorological
service of Egypt and the Sudan includes, besides the
central observatory at Helwan, 57 climatological
stations, of which 23 are in Egypt, 27 in the Sudan,
and 7 in Palestine, and about z3o rainfall stations in
Egypt, the Sudan, and Abyssinia. First established
to study the conditions determining the Abyssinian
rainfall, and consequently the Nile Flood, it has now
a much wider importance and is one of the recognised
national meteorological services.

The increasing demands of agriculture and its de-
pendence on the supply of water provided by the Nile
have necessitated a high precision in river-gauging,
and the hydrological work which this involves is now
centred in the Physical Department, where the records
of 7o river-gauge stations are discussed, and hydro-
logical investigations are undertaken. The storage of
water in the valley of the Nile at various points, the
need for accurate measurements of the discharge
throughout the low stage of the river, the study of the
effect of turbulence in the water at flood stage, etc.,
present a series of physical problems which are of direct
importance to Egypt, as well as being of great interest
to many other countries.

The department is also charged with the inspection
of weights and measures throughout the country, and
the prototype standard metre and the secondary
standards of length, which were acquired for the pur-
pose of the Survey of Egypt, are now kept at the
Helwan Observatory, where any comparisons desired
are carried out in a well-equipped comparator house.
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Weights are compared with standard copies at the
observatory, and sets of certified weights are supplied
to all who require them.

The Government analytical laboratory and assay
office undertake a large amount of important work
which falls under the headings of (a) chemical and
physical inspection of materials ; (§) technical chemical
consultations ; and (¢) experimental research. Stores
and materials of inferior quality frequently find their
way on to the Egyptian market, and only by the
systematic analysis of material tendered can these be
eliminated and economies effected. To the same end
the technical clauses in specifications governing supply
by contractors are drafted by the staff of the laboratory.

The chemical work carried on in connexion with
criminal investigation and other legal matters forms a
branch of work which demands much time and great
care. Recently published reports indicate that the
consultative and research work is at present mainly
related to questions affecting petroleum, and the
development of petroleum resources in Egypt has given
rise to an inquiry into the actual conditions under
which petroleum products are used in Egypt, which
was undertaken by the laboratory. The small refinery
which the Egyptian Government has recently installed
at Suez to deal, in the first instance, with royalty
petroleum only, but with a view to its ultimate exten-
sion if that is found to be desirable, is also under the
supervision of the director of the laboratory.

The first medical school in Egypt was formed in
1827 at Abu Zabel by Clot Bey, a French doctor in
the service of Mohammed Ali, and ten years later it
was transferred to Qasr el Aini on the south side of
Cairo, where it still remains. For many years the
number of students was small, but of late the school
has been much enlarged and the number now amounts
to 387. Attached to the school is the Qasr el Aini
hospital, and these two form an important centre of
scientific work in the country. There are now in the
medical school well-staffed departments of biology,
physics, chemistry, anatomy, physiology, pathology,
and pharmacology, and in all of these not only is
instruction given to students but research is carried on
by the staff.

Although the number of scientific men in the institu-
tion has until recently been too restricted to admit of
much research being undertaken in addition to teaching,
several important investigations have been carried
out ; among these may be mentioned the study of
the anatomy and racial characteristics of the ancient
Egyptians, and of those neighbouring races whose re-
mains occur in the cemeteries of the Nile Valley, and
the comparison of them with the present inhabitants
has added greatly to our knowledge of the Mediter-
ranean peoples; the investigations which have been
carried out of the life history of Ankylostoma and
Schistosomum (Bilharzia) have done much to place our
knowledge of these on a sound basis, the Bilharzia
organism having been discovered in these laboratories,
while work of no less importance has been done on the
treatment of the diseases which are caused by these
parasites. Valuable work on pellagra has also been
done recently. Not only is there much more to be
investigated in the interest of Egypt itself, but the
special conditions, climatic, racial, etc., which occur
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there provide opportunity for many promising lines of
research.

The Department of Public Health, which dates from
1886, is also actively working in the same scientific
field and, in addition to the administrative work which
it carries on throughout the country, maintains several
branches specialising in scientific work. Under the
director of the laboratories of the department the
water service carries out a regular inspection of all
public water supplies, whether in the hands of the
Government, municipalities, companies, or private in-
dividuals. The examination of substances having a
direct bearing on questions of hygiene, such as foodstuffs,
drugs, etc., is also undertaken in these laboratories, as
well as the chemical and bacteriological examination
of water.

Here too research on the main diseases of the country,
ankylostoma, bilharzia, and typhus, is in progress with
the co-operation of eminent specialists, and in this
connexion the recent work of the late Mr. Bacot and
of Dr. Arkwright will be recalled. An antirabic insti-
tute provides for the treatment of persons bitten by
rabid animals. The annual reports of the Department
indicate the wide scope of the scientific investigations
which have to be undertaken in the course of its work,
and highly expert assistance must without doubt be
employed if they are to be brought to a successful
conclusion under the peculiar conditions which an
arid subtropical climate provides.

The special conditions which obtain in Egypt, a
highly fertile soil, a controlled water supply rendering
agriculture independent of rainfall, and a moderately
hot climate, form the foundation of its agricultural
wealth ; the prosperity of the country depends on the
efficiency with which these favourable conditions are
utilised, and to this end the irrigation engineer, the
entomologist, the economic botanist,and the agricultural
chemist are working in co-operation. Perennial irriga-
tion has now been extended until about half the
cultivable area is supplied with water at all seasons of
the year, with the result that in normal years about
32 per cent. of that area is occupied by cotton. It
will be evident therefore that the scientific institutions
of the Ministry of Agriculture are of the highest
national importance, and on their efficiency Egypt’s
prosperity must mainly depend.

In 1919 a Cotton Research Board was appointed
with the object of bringing together the heads of all
the technical departments which were interested in the
cotton crop, and to ensure that all problems relating
to it were dealt with as adequately as possible. It
was also to provide laboratory accommodation for
investigators engaged in research on cotton. In its
first annual report published last year the experimental
work upon cotton which had been undertaken was
reviewed, and a programme for further work at the
scientific institutes of the Ministry was outlined. These
institutes include laboratories, experimental farms,
gardens, etc.

The chemical laboratory of the Ministry, which
undertakes examination and study of soils, water,
manures, feeding stuffs, and agricultural products, is
situated close to the botanical laboratory and the
experimental farm. The work carried on at these has
for its object the improvement of cotton, wheat, and
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sther crops which are grown in the country, on the
basis of field selection combined with self-fertilisation
aind hybridisation. One important and promising
research which is in hand is the effect of the gradually
liminishing ¢ sharaki” (waterless) period on the
soil flora. Propagation in bulk of improved strains
»f wheat and cotton is arranged with the State ex-
serimental farm and with selected private cultivators.
The fungoid and bacterial diseases of Egyptian crops
n general and of cotton in particular are investigated,
ind means for their control are devised and tested.

The supply of trustworthy cotton seed of the best
srowths is so important in order to produce a high
juality of staple, and the opportunities of mixing good
eed with inferior qualities before it reaches the culti-
rator are so many, that the Ministry actively interests
tself in the matter, through the botanical laboratory.

To this may be added the important work which
s being done on the flowering-curve method as an
ndex to the effect of environmental conditions; or
nvestigations of the causes of bud-shedding; and on
he root systems of cotton plants. Similar attention
s being paid to millet, rice, opium poppy, beans, and
esame ; and sugar cane will be added shortly.

The Entomological Section undertakes the study and
nvestigation of insect pests and advises on methods
or their control. The fumigation of all cotton seed
roduced in the ginneries of Egypt is also controlled
vy this section, and samples of the seed obtained from
Anning are sent to it for germination and examination
Or Worms.

The work of the horticultural section should also
ye mentioned, for in it much work is being done in
ntroducing and acclimatising new species or varieties
f trees, and farm and garden plants. )

Thus a beginning has been made to provide the
cientific organisation necessary for the development
f agriculture on sound lines, but something on a
arger scale will be needed before it can be adequate to
he country’s requirements. In these institutions a
mmber of questions of first-rate importance to the
lgyptian cultivator are under study, such as the effect
n the cotton crop of a high subsoil water-table, of
otation in irrigation, of reduced watering, and many
thers, and for their satisfactory solution the provision
nd efficient maintenance of a highly trained and
xperienced scientific staff is essential.

The scientific diagnosis and investigation of animal
diseases are carried out at the veterinary pathological
laboratory which was opened in xg9o4, and the Serum
Institute, which dates from 1903, provides the anti-
cattle-plague serum required for the immunisation of
cattle against cattle plague both in outbreaks and as
a preventive measure.

Outside the State departments science is not widely
represented in Egypt. There are a few scientific
societies, of which the oldest is the Institut d’Egypte,
which was founded in 1859 ; its object is the study
of all that concerns Egypt and the surrounding countries
from the literary, artistic, and scientific points of view.
The Geographical Society was founded in 1875 and
publishes bulletins and memoirs at intervals. In
1925 the fiftieth anniversary df its foundation is to be
the occasion of an international geographical con-
ference.

The Cairo Scientific Society, founded in 1898, is an
active institution which meets fortnightly throughout
*he winter half of the year and publishes its proceedings
monthly in the Cairo Scientific Journal. At Alexandria
a hydrobiological institute has been recently estab-
lished, and much important work awaits the scientific
research which should be undertaken there. But these
are all too few for the needs of the country, and their
paucity suggests a lack of appreciation of the import-
ance of scientific knowledge.

In spite of difficulties due to the war, which Egypt
has experienced in common with most other countries,
science has of recent years been playing a more and
more important part in the development of the country
and its resources. The conditions there prevailing
often differ widely from those which have been studied
in other countries, and much research by scientific
men of high training and wide experience will be
necessary before the many problems which present them-
selves are solved. Such work is not in the interest
of Egypt alone, for much that is done there will, if it
is of a high scientific standard, be a permanent addition
to the general stock of knowledge. Egypt in the past
has benefited largely by the science and technical skill
which has been gradually built up by generations of
students in many lands, and she may now furnish
her own quota in return by scientific research in the
many fields of inquiry which the Valley of the Nile
affords.



