
NOTES ON THE HYDROLOGY OF LAKE NAIV ASHA .•

By H. L. SIKES, C.B.E., B.A., B.E., M.INST.C.E., F.G.S.

The hydrological features of Lake Naivashaare not only of
scientific interest but are also of some economic importance. A record
of tpe fluctuations of lake level has been maintained with four short
breaks since tpe end of 19oB, readings being taken weekly. A b.athy
metrical survey was carried out in 1927 with sufficient precision to
enable the volume of water and the area of the lake to be c~culated
approximately as the level varies. Evaporation meter readings were
started in 1917, but, in the case of those prior to 1920, the method
adopted is not regarded as sufficiently reliable to be of value; the
records are incomplete for the years 1927 and 1928, but complete
records exist for 14 years. The number of rain gauges in the
drainage area of the lake, 1,203 square miles, is still regrettably small.
Only six pave been established and of these the longest record is· from
1904·' However, a number of gauges outside the drainage area, under
climatic conditions which appear to correspond fairly well with one or
other pIlrt of the drainage area, provide useful data for co-ordination
and check. With the help of these a reasonably accurate knowledge
of the rainfall on the drainage or catchment area and on Lake Naivasha
itself is thougpt to have been achieved, though, in the case of a region
where much of the rainfall is of the instability type, precision is im
possible of attainment. Two of the gauges, situated within half a
nile of one another, under apparently identical topographical and
~limatic (onditions occasionally show pronounced d.ivergence owing to
local thunderstorms, which cause high precipitation on one, but not
)0 the other.

The circumstance which is thought sufficient to justify deductions
~rom records, provisional though they must necessarily be in some
:ases, is that from April 1st, 1935, to March 31st, 1936, the Public
Works Department, in the course of hydrographic survey, maintained
l continuous record of the flow to the lake of the Melawa (Morendat),
:iilgil .and Karati Rivers which drain most of the catchment .area of
:"ake Naivasha. By applying the percentage of the rainfall which was
lscertajned to have been discharged from areas presenting similar
~eological and topographical features to the remaining portion of the
irainage area, where only short flood channels exist, a sufficiently
lccurate assessment of the whole surface discharge to t}Je lake during
hat year is believed to have been obtained.

Lake Naivasha lies in long. 36. 20' E., lat. o· 45' S. Since
ecords were commenced, the elevation of jts surface has varied from
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6,2I7.7o.-feet above mean sea level on November 17t}l, 1917, to 6,194.66
on February 21st, 1936, a range of 23 feet. The volume of water in
the lake has fluctuated from 68,400 million cubic feet (.464 cubic mile)
to 22,700 million cubic feet (.154 cubic mile), and the superficial area
from 2,390 milljon square feet (80.3 square miles) to l_t640 million
square feet (58.8 square miles). Its fluctuations from 1909 to 1935 are
shown in Plate I, fig. I, and an outline of probabilities in respect of
the major changes during preceding years is indicated by a dotted '!jne.
TJte greatest depth of the lake is found on the floor· of an extinct
crater, about half a square mile in area. Crescent Island and the
adjacent island are parts of the wall of the crater. The depth of water
within the crater has varied from about 80 feet in 1915 to 57 feet ;n
February, 1936. Outside the Crescent Isl.and crater, the maximum
dept.h of the l;ike has fluctuated from about 45 feet in 1917 to 22 feet
in February, 1936.

It is not intended to deal in this paper with the history of Lake
Naivasha in Quaternary times. T.he results of the investigations of
Dr. Erik Nilsson of the Swedish Geologkal Expedition are recorded in
his" Quatern/lryOlaciations /llld Pluvial Lakes in British E/lst Afr;ca "
(Stockholm, 1932) and no new light has been thrown on the geological
history of the lake since his surveys. The evidence that the highest
level of the lake was about 400 feet above present level during the
Second Pluvial, extending over the Gilgil pass in continuity with the
en1fl.rged Nakuru-Elmenteita L/lke, is not likely to be assailed as it
accords with the conclus;ons of other observers. Dr. Nilsson found
five other beaches, demarC/lting rest levels of the lake, between the
maximum and present-day levels and considers also that the lake dried
up completely during two /lrid periods subsequent to the Second Pluvial.
Nor is it intended to deal with the geological features of the drainage
area of the l;ike, except in so far /lS considerations of percolation
from the lake bottom and run off from the drainage area /lre influenced
by them. It may be mentioned, however, that excepting the ancient
lake sediments consisting of silts, sands, and diatomites, whiCh occupy
only a very small percentage of the drainage area, the solid rocks are
all volcan;c in origin and are highly faulted by the meridional Rift
ValIer fractures. The lavas constitute a varied assemblage of soda
rhyobtes and soda-trachytes, exce,pt in the Aberdare Range, a part of
the western flank of which lies within the drainage area, where a
different series, ranging from intermedilite to bask, is found east of
the early main fault of the Rift Valley. Lake Naivasha occupies a
shallow pan in the lowest part of the cross section of the Rift Valley
at the latitude of the lake, the drainage area r;sing above it to some
6,000 feet eastward and 4,000 feet westward. T.he volcanic rocks in
its vicinity are the most recent of .all. They exhibit sharply defined
craters, tuff cones, fresh lavas and numerous steam vents. Meteorolo
gically the drainage area is partly in the sub-ar;d and partly in the
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sub-humid zone, the forpter predominating; the 40 inch isoby.et crosses
it. The rainfall decreases rapidly from the Aberdare Range andKinangop Plateau westward across the· lake.

Theaverage.nnual
rainfall is assessed at 32.52 inches or 2.71 feet. Plate II and the following schedule set forth the results obtainedfrom the observations during the period April 1st, 1935, to March 31st,1936.

DISCHARGB INTO LAKE N AIV ASHA FROM: ITS DRAIN AGK ABBA .~
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Means
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• .Assessed as a.verage of percentages of Gllgll and Karati catchments.

The higher percentage of the rainfall on t.he catchment of the
Melawa River which is discharged, in comparison with the others, is
explainable by the occurrence, over greater portions of the area, .of
argillaceous soil. The presence of forests at the headwaters of the
river and its tributaries must also. have an important influence on the
preservation of,.a perennial flow J>yreducing soil evaporatjon. The
mean discharge percentage of 6.10% from the drainage area of the
lake is low. The year under review has followed four ~llrs of sub
normal rainfall, of which the year immediately preceding it had the
lowest record. In consequence the soH and rocks would have been
severely dried out. The grouftd water level would be below the
bottoms of the. valleys. At the surface, in the exposed parts, there
Yo as probaJ>ly tittle moisture left, except the water of iptbibition, after
months of drought. If one is justified in assuming that the leakage of
water from the lake is constant at 1,536 million cubjc feet per annum
(the figure arrived at for the year April 1st, 1935, to March 31St, 1936,
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according to the method reviewed later in this pllper) it c.n be deduced
as probable that the average annual discharge from the drainage area
of the lake to the lake is of the order of 9% of the rainfall and that
in 1930, a year of high rainfall, it was about 13%. The effect which
diversions of water by riparian holders of land may have on the
regimen of the lake is indeterminate, but it is thought to be so small
that it may be neglected. Authorised diversions from streams in the
drainage area amount, in the aggregate, to 1.788 cusecs. It is im
possible to ascertain to what extent this is exceeded. The excess may
well be several times that flow during dry weather conditions. On the
other hand, not only are many of the diversions intermittent, but much
of the water must get back to the streams. From these considerations,
it is regarded as reasonable to assess the net .annual loss to the lake
from this cause as the aggregate of the authorised diversions, assumed
to be flowing continuously throughout the year. This is equivalent
to a loss of 48 million cubic feet, or less than I % of the discharge from
the catchment area.

Sub-surface inflow to the lake is indeterminable, but requires con
sideration in respect of probability. The form;'l.tjons in the vicinity of
the lake are the Quaternary lacustrine sediments and volcanic rocks.
The former predominate on the north and east sides of the lake and the
latter on the south and west sides. Usually the sediments have gentle
surface gradients towards the lake, while the volcanic rocks are steep
and extend as proJDontories into the lake. The mechanical constitution
of the sediments is such that they are capable of transmitting water
between the grains as well as being moderately absorptive. The trans
mission rate has not been examined, but the absorptive capacity of a
fair average specimen was found to be 32% by weight from complete
dryness. Of this, the water of imbibition amounted to 14.5%. Sub
terranean caves and channels, eroded by water and perhaps originating
in ant bear holes, also exist. The volcanic rocks are very varied in
mechanical constitution, but the bulk of them would transmit water
readily through anastomosing joint cracks and crevices which abound
in the recent lavas. While borjng for water in shnilar rocks in other
parts of the Rift Valley, the water supplied to the drilling bit was found
to soak away very rapidly. Sometimes the rocks are cavernous. That
this may extend to a considerable depth is shown by the occurrence of
~ cavern 2 feet deep in a borehole in the Kedong Valley in rhyolitic lava
at a depth of over 700 feet. From observations on two wells in
Naivasha township it appears that the level of the ground water in the
sediments adjacent to the lake is ordinarily approximately coincident
with lake level and fluctuates with it, though there is some lag. When
the lake level is rising rapidly there isa slight gradient from the lake
to the water level in the wells. The writer is not aware of any wells
or boreholes having been sunk near the lake through the lava to the
ground water, but the level of the water in Sonachi crater about Ii



miles from the west shore also appears to be .at la~e level and to vary
with it, though this has not been ascertained by precise levelling. It
would seem therefore that the ground water level is preserved at lake
level, both in tpe sediments and volcanic rocks, to an unknown distance
from· tpe lake shore. The levels of ground water in the lower parts
Q1 t,he Rift Valley (at those places where a water table, either perched
or otherwise, occurs), as determined where boring for water has been
carried out to some depth, indicate that, if Lake Naivasha did not
exist as a body of water (or, in other words, if the area occupied by
it had no perennial stre.ams discharging into it) the level of the ground
water would be likely to lie between 200 and 700 feet in dept,h,. It
seems to the writer to be most probable that the hydrostatic equilibrium
of the ground water with the lake extends to no great distance inland
from the shore of the lake and then dips. T,he lake surface and ground
water surface would, in fact, take t,he shape of an inverted dish. It is
thought that, under these circumstances, such seepage as there may
be to the lake would only occur during, or shortly after, rain in the
immediate vicinity of the lake. Such seepage water would be imme
diately subjected to transpiration of the rank vegetation growing both
above and below the lake margin along most of its perimeter as well
as to intense evaporation from the heated s,hallow water near the lake
shore. From these considerations it is thought that sup-surface
percolation to the lake may be disregarded as a contribution to inflow.

In the evaluation of the hydrological factors affecting a lake,
reservoir, or river, the determination of the evaporation from its
surface is often the most uncertain. There is no generally accepted
standardisation of evaporation meter and the factors which influence
correlation between the readings of any particul.ar kind of meter and
the evaporation from an adjacent large sheet of water are complex and
not readily reducible to a formula. Evaporation is mainly dependent
on the difference between the tensional force of the v!ipour due to the
temperature of the evaporating surface and that of the vapour already
ilt the atmospl1ere, being gre!itest when there is the greatest difference
between the temperature of the evaporating surface and the dewpoint;
but it is influenced by the breaking up of the s~rface by wind, transpira
tion of vegetation in the water and other circumstances. The type of
meter adopted at Naivasha consists of a concrete tank three feet square
and two feet six inches in depth with a closed overflow chamber .and a
rain gauge alongside. The evaporation is c.alculated from measure
ment of t,he water required to fill the tank to overflow level, the rain
fall and the overflow (if any). In Egypt, the evaporation from an
extended water surface is calculated .as .88 of the measured evaporation
from a tank one metre cube in capacity (The Nile Basin, Hurst &
Phillips, Vol. I, p. 60, Physical Department of Min. of Pub. Works,
Cairo, 1931). In the case of Lake Naivasha, however, strong drying
winds frequently occur, replacing the air in proximity with the water
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and breaking up the water surface; much of the lake is very sh.allow
~d becomes ]1ig]11yheated during sunshjne j w]1ile consider.able areas
&djacent to the shore are occupied by reeds, papyrus, and other water
vegetation. These circumstances cause higher losses from the lake, in
relation to those from an evaporation meter, than is ~sual. Moreover
the surface temperature of the w;iter, even in the deep portions of t.he
lake, is sometimes sHghtly hig]1er t]1an th;it in the eVaporation tank.
On March 22nd, 1936, a ,hot still day following similar ones, it was
found by the writer that the midday temperature of the water in the
evaporation tank W;iS24°C., while the surface temperature of the deep
water between the,horns of Crescent Island w;is 25°C. At the same
time the temperature of the shallow water close to the shore amongst
water weeds was 31°C. In the early morning the temperature of
the shallow w;iter had sunk to 17°C. On June 6th, 1936, .a cool day
with frequent suns,hine and a moderate wjnd, the early afternoon
temperature of the air was 20°C., the tank water 22°C., deep water
21°C., and sh,lliow w;iter 23·C, During the following early morning
lIthen the air temperature was 13°C., that of deep water ,had sunk to
20°C. and shallow water to 18°C. For these reasons it is con
sidered by the writer th;it, under the circumstances prevailing at Lake
NaJvasha, it is more correct to assess the average evaporation from the
lake surface as equivalent to t]1e readings of the meter. It has, in
fact, been held by Prof. Carpenter, State Agricultural College,
Colorado, that the evaporation from four of the lakes in that St;ite is
slightly greater than that recorded from evaporation tanks of three
feet cube.

The total evaporation from the evaporation tank during t]1e year
April 1st, 1935, to'M;irc,h 31st, 1936, was 6.16 feet deQth and! taking
t,hat from the lake as equiv;ilent, the volume lost by the l;ike amounted
to 10,287 million cubic feet. The mean ;innu;il evaporation for 14 years
is 6.17 feet, with maximum and minimum of 7'48 feet and 5.13 feet.
Dr. Hurst of the Physical Department of the Egyptian Public Works
Ministry has regarded the mean ;innual evaporation from Lake Victoria
as 1,310 mm. (4.30 feet) (The L;ike Pl;iteau B.asin of t]1e Nile, Cairo,
1925). Gillman has adopted Theeuws' figure of 1,350 mm. (4.43 feet)
for Lake Tanganyik;i (The Hydrology. of L;ike TangMyika, Dar es
Salaam, 1933)' At those two lakes, however, t,he me;in ;itmospheric
humidity is likely to be much higher than at Lake Najv;isha and the
average water temperature during sunshine may even be lower, on
account of the ratio of Shlillow water to deep W;iter being so much less
than in the case of Lake Naiv;isha. Moreover, it would appear t,hat
the estimates of evaporatjon for Llikes Victoria and TangMyika are
riot based on actual measurements. Wit,h regard to the evaporation
from Lake Victoria Drs. Hurst and Philips observe (The Nile Basin,
Vol. I, p. 61) : ••The annual total is computed from rainfall + runoff
--outflow over Ripon Falls. There are uncertainties about the runoff
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which is estimated from sc.anty data." In some hot arid countries,
where the atmospheric humidity is low and the water temperature high,
annual evaporation up to 12 feet has been recorded. On the other
hand, in cold humid countries, the annual evaporation is less than the
annual rainfall, as in England.

The mean rainfall on the lake during the year under review is com
puted at 2.23 feet in depth or 3,724 million cubic feet. The level of
the lake surface went down from 6,196.10 feet above mean sea level
on April 1St, 1935, to 6,195.14 feet on March 31St, 1936, a drop of .96
feet, or reduction of volume of 1,603 million cubic feet. Applying the
formula: evaporation + percolation from the lake = inflow + rainfall
on the lake + reduction of volume of the lake, it is found that percola
tion from the lake (expressed in millions of cubic feet) =6,496 + 3,724
+ 1,603-10,287 or 1,536 million cubic feet, or a uniform depth of .92
feet over the lake bottom of 1,670 million square feet mean area during
the year. This loss amounts to a sub-surface flow from the lake at
an average rate of 49 cusecs, or .81 cusecs per square mile. The los5
by percolation might, however, be more suitably spread over the area
adjacent to the lake, at which the ground water is in hydrostatic
equilibrium with that of the lake (if this were determinable), as well
as the area of the lake itself. The authorised diversions by pumping
from the l.ake for short distances from the shore by riparian landowners
are 2.011 cusecs in the aggregate. It is thought that these diversions
of water would have no great influence because, not only is the pump
ing intermittent, but much of the water would percolate back to the
ground water at lake level. The conditions at Lake Naivasha, in
respect of loss by percolation, appear to be not dissimilar from those
prevailing at large reservoirs in strata of fair permeabilty and where
the natural water table is at a lower level. Losses by percolation (or
absorption) from reservoirs in Rajputana have been stated by Culcheth
to be 3.62 feet depth per annum; and in the case of the Sagar Reservoir,
the loss from percolation and absorption is stated as having ranged
from 1.56 feet to 1.83 feet per annUm. As already mentioned, con
siderations of the depth at which ground water has been found by
boring in the most recently formed parts of the Rift Valley lead to the
view that if jt were not for the perennial streams, the ground water
at Lake Naivasha would be at a considerable depth. In other words,
the llike surface and adjacent ground water form .a water table
analogous to that of an artificial reservoir in permeable strata. It is a
matter of conjecture what happens to continuous percolation at the rate
of 49 cusecs, a flow which, if concentrated, would be much the same
as the normal flow of the Thjka River above its confluence with the
Chania River at the Blue Posts Hotel. It is clear that, in common
with much of the portion of the rainfall on the Rift Valley which perco
lates beyond the influence of soil evaporlition and trlinspiration, it does
not re-emerge as springs. The rainfall and other conditions in the
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Rift Valley are such that, on hydrological grounds, one would expect
some re-emergence if there were no Cause inhibiting it. Nor does
escape laterally through the boundary walls of the Rift VaUey appear
possible on geological groQnds and there is no hydrographi!:al support
for such a theory. The springs at Lakes Magadi .and Enegarami,

amounting in the aggregate to 28 cusecs (Coates, .1908), may P9ssiblyaccount for some of the percolation in the southern part of the Rift
Valley, though the origin of these springs has peen regarded as more
likely to be magmatic than meteoric, on chemical grounds. In a
brochure entitled •• The Underground Water Resources of Kenya
Colony •• (Sikes, London, 1934, page 24), the writer has advanced the
view that much of the portion of the rainfall on the Rjft Valley which
percolates deeply is carried to the surface again Py meeting upward
discharges of vapour of magmatic origin. Boring for water has shown
die temperature-depth gradient to be very steep sometjmes, and at two
boreholes steam WaS encountered. The region in the neighbourhood
of Lake Naivasha bas many steam vents and any water percolating
laterally would be likely to meet high temperatures where the water
would be vaporised and ascend, either through visible Tents, or to
within reach of soil evaporation.

Plate I, fig. I, shows, plotted to a small scale, the recorded levels
of the lake from 1909. An outline of probabilities regarding the major
1ake fluctuations during tbe preceding few decades is shown by dotted
lines. Plate II, fig. 2, sbows the evaporation records from 1920,
except for a break in 1927 and 1928, the records for those years being
incomplete. It also shows the mean rainfall on the drainage area and
the lake from 1909, to the extent that the co-ordination of records
permits of precision of determination .. probabilities regarding the
mean yearly rainfall from 1895 to 19oB are indicated as dotted lines.
These latter are, however, only-obtained by deduction from the records
of Fort Hall and Milchakos.

An examination of tbe diagram will show the close correlation
between rainfall and evaporation. During years of low. rainfall, the
number of hou!:s sunshine in the year would ordinarily be higher and
the mean humidity lower than norm.al, resulting in greater loss by
evaporation. In years of high rainfall the converse would prevail.
The level of the lake usually responds fairly rapidly to rainfall on tpe
drainage area, but there sometimes seems to be .a considerable lag If
the ground is very dry and the rainfall spasmodic. A subsidiary peak
in the lake level record sometjmes occurs in dry months su~eeding
rain after a portion of the rainfall which sinks has had time to feed
the permanent streams by seepage at stre.am level. The extent to
which lake level responds to a year of high rainf.alland low evapora
tion depends very greatly on the rainfall of the preceding year or years.
If the rainfall of the preceding year has been above the mean, the soil
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and rock within the zone of evaporation will have been well soaked and
a higher runoff is experienced during the ensuing year of abnormally
higbrainfall. The mean r;iinfall of 1917 was practically the same as
t)1at of 1930, namely 61% above the mean, but the former was pre
ceded by a year when the rainfall was 12% above the mean and the
latter by one having ;i rainfall 15% below the mean. The dse duting
1917 w~s much higher in consequence than th;it in 1930. A series of
dry years has a cumulative influence in the same way. As the l~e
drops in level, the ;irea exposed to evaporation becomes smaller, but
t)1is is problibly coml2ensated for by the greater intensity of evapora
tion on aCi:ount of the proportion of sh;l1low water to deel2 water being
increased. Since the peak of 1930, the rainfall of 1931 was average
and the four subsequent years were below the mean. The fall of lake
level, since the peak of 1930, h;is been 12.20 feet, equivalent to a reduc
tion of lake volume from 46,500 million cubic feet to 22,700 million
cubic feet, or 51%, while the area of the lake hliS been reduced in the
same period from 2,160 million square feet to 1,640 million square feet,
or 24%.

The data regarding variation of the pH and ;l1kalinity values of
the water with lake volume are not as extensive oas one would wish.
These values would vary according to the part of the lake from which
specimens of water are taken. The only determin;itions available to
the writer, from which deductions are possiple, are from a sample taken
by Miss Jenkin of the Fresh Water Biological Laboratory, Ambleside,
on July 2nd, 1929, at the surface of the deep water off Crescent Island
(Rel2orts of the Percy Sladen Expedition to some Rift Valley Lakes in
1929, Annals and Magazine of Nat. Hist., Ser. 10, Vol. IX, p. 543,
June, 1932) and one taken at the Same locality by the writer onM1lrch
21st, 1936. The determinations from the latter were made by courtesy
of Mr. V. A. Beckley, M.A., Scott Agricultural Labor;itory, Nairobi.
On July and, 1929, when the first sample was taken, the lake volume
was 33,000 million cubk feet and pH w;is determined as 8,3 and alkali
(as one-tenth normality) .039. On° MarCh 21st, 1936, the lake volume
was 23,500 million cubic feet and pH was determined as 9.16 and
alkali .0494. The reduction of l;ike volume between the two determina
tions was 30% and the increase of alkalinity 26.7%. The increase in
pH value is higher than one would expect and may be due to difference
in method of determination. Scanty as the information is, it lends
support to the view that the alkalinity of the l;ike varies approximately
with its volume and th;it le;ikage has no great effect on it. The view
that the comparative freshness of the lake is due to its having dried up
in recent geological times has been expressed by Nilsson (Quaternary
Glaciations and Pluvial Lakes in British East Africa, p. 73) and, in the
view of the writer, the evidence in f.avour of jt is much more cogent
than the tneory th;1t it is due to leakage.
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The evidence that lake level did not rise above 6,193 feet above
mean sea level (or 6,195 at most), as jndicated on Plate I, fig. 1, for
a long period, which c.annot have been less than 20 years and was
flrobably greater, is strong. Moreover it is probable that water level
did occasionally reach to, or near to, that level at peaks during this
low lake period, which seems to have terminated in 1882, wJIen the
lake started to rise. The lowest level of the lake since records started
is 6,194.76, on February 25th, 1936. Tpe evidence regarding the
length of the period of low lake level rests on tpe occurrence of a
number of erect stumps of large acacia trees (Acacia: xanthoPhloea) on
the south shore of· tJIe lake. The base of the lowest tree is at level
6,195.90 and lake level had receded to it in April, 1935. A section of
this stump was cut by tpe writer a couple of feet above ground level.
Only the heartwood now remains. The circumference is 7.67 feet, the
average diameter being 2.44 feet. The writer is advised by Mr.
Gardner, Conservator of Forests, that the minimum period of life of
the tree could not have been less than 20 years and is likely to have been
greater. It is considered that the tree would have been killed if the
l~ke level (and consequently the ground water under the tree) had risen
substantially above its roots-or at most to just below ground level at
the base of the tree. It is thought, however, that peak ri~es must
sometimes have reached that level, or near it; for otherwise other large
trees would have grown below it at this or other parts of the then
existing lake shore. There are in fact a few small tree stumps below
that level and these had time to grow between peaks.

Very old Masai of the Purko clan, now residing near Narok, recall
that it was customary to drive cattle to Crescent Island for grazing
when they were boys and t)1at the island was then connected with the
mainland. The level of the mud is 6,193 feet and, in view of its con
sistency, it would scarcely be possible to drive cattle a.cross as a
regular practice, unless the lake were .at least six inches lower, or
6,192.5°' The writer understands, however, that during low lake
level at the end of 1935 and the beginning of 1936 some cattle were,
in fact, driven across, though they h.ad to swim for part of the way.
By courtesy of Major Buxton, District Commissioner, Narok, the
writer had an opportunity of hearing information from Masikonde,
until recently Chief of the purko Clan. Masikonde appears to be about
80 years of age. He is confined to his hut but is very clear-headed.
His father's village was on the mainland opposite Crescent Island and
he himself had accompanied cattle to the island while a boy. He was
a moran when the first European arrived at Naivasha. He remem
bered that year as it was the one during which he had gone to live at
Elmenteita. This European would be G. A. Fischer in June, 1883.
Masikonde stated that the lake had then started to rise, but it was still
possible to get across to Crescent Island. It would appear that, when
James Thomson visited the lake at the end of September, 1883,



Crescent Island must have been still connected with the mainland
(though papyrus or reeds may have peen growing in a foot, or so, of
water), for in describing the lake (Through Masai Land, p. 199) he
makes no mention of Crescent Island and states: •• There are three
small islands grouped in its centre, though possibly they may simply
be beds of papyrus rising from a very shallow part." It seems more
likely that these were floating islands of papyrus which are not infre
quent when the lake is rising.

When Teleki and von Hahnel visited the lake in August, 1888, it
is clear that the level was already high. Crescent IsI.and and the two
adjacent islands were separated from themselves and frOm the main
land (Discovery of Lakes Rudolph and Stephanie, Vol. 2, E. 295). The
lake was very high during Gregory's visit in 1893. Hobley, describ
ing his journey frOm the coast to Uganda in 1894 (Kenya from Char
tered Company to Crown Colony, p. 79), records: " .... the lake
was so high that we were unable to pass between the reed-beds and
the cliff, where the railway now runs, so we clambered over the bluff.
. .. " From this description and other inform.ationas well as
examination of the levels, the writer is of the opinion that lake level
cannot have been less than 6,228 feet above sea level-that is about
three feet below present rail level at the point-and may well have
been a few feet higher. It probably remained high in 1895 as the
rainfall at Machakos in that year was well above normal. There then
followed four years of severe drought, culminating in the "famine
years" of 1898 and 18g9. During this period the lake must have
dropped rapidly until 1900, The Railway Survey of 18gB shows that
the lake level, on September 14th, 1898, was 6,214.72 and.• on Novem
ber 19th, 6,214.56. 'The writer knows of no determination of level in
1900 but the lake is known to have been very low in 1899 and 1900.
The heavy rainfall of 1900, followed by several years of rainfall above
the mean, caused the lake to rise toa peak in 19OOand 1907. Con
tinuous records were commenced at the end of 1908, when the level
stood at 6,210.90.

Evidence in favour of the fluctuations of level of the larger lakes
of the Rift Valley with the II year sunspot cycle has peen referred to
by Brooks in the case of Lakes Victoria and ~lber! (Joum. E•.A. &: U.
Nat. Hist. Soc., Vol. 22, p. 47, 1925), by Dlxey In the case of Lake
Nyasa (Nature, 1st November, 1924), ~nd by Gillman for Lake Tanga
nyika (Hydrology of Lake TanganYIka, Bull. NO.5, Geol. Surv.
Tanganyika Terr., 1933). For Lake Naiv;lsha, the peaks of 1894-95.
1906-7, and 1917 correspond almost exactly with maximum sunspot
activity; that of 1930 is a year out, the maximum having been in 1929'
The years 1927 and 1928, when the lake W;lSfaIling, were, however,
also years of high sunspot numbers. Although the year 1900 was a
year of low sunspot activity and corresponds with low lake level, the



years 1913 and 1923 show peaks in hike level when sunseot numbers
were low. Correspondence between lake levels and sunspots does not
appear to be very strong in the case of Lake Naivasha. but there may
well be correlationt which is influenced by other factors as well. The
time durinlr which the levels of Lake Naiv.asha are known is too short
for deductIons regardjng the applic.aJ:>ilityof long-period cycles. The
Bruckner 35 year cycle may possibly have some significance as f,u as
Lake Naivasha is ~oncerned on account of the co-ordination of the
lB94-95 and 1930 peaks and the 1900 and 1935 depressions. In this
connection it is to be observed that the 1930 peak would probably have
been much higher, jf the year had been preceded' by one, or two, yeao
of rainfall in excess of the mean, instead of being preceded by thre.
dry years. Tl1e application of this cycle would. however, appear to
connote a peak about 1859 or 1860. If the Keele 76-year cyclet which
is based on tl1e Nile flood records from A.D. 640 (Proc. Inst.C.E .• Vol.
CCII. p. 389). and corresponding with the average period of Halley's
comet. has any applicability, it might mean that the lake is only just
entering a low level period corresponding with that from 1860 to 1882.
I. is worthy of note in this connection that Lake Baringoalso shows
dead tree stumps at about the same relative level as in the c.ase of Lake
Naivasha and it is reasonable to assume that the major per~ods of low
and high level fluctuations of these lakes are due to a common climatic
cause rather than some purely local one.

My thanks are due to Mr. A. E. Hamp, Chief Engineer, and Mr.
T. H. Stone, Chief Draugptsman, Kenya and Uganda Railways ;;lnd
Harbours. for kindly having the diagrams redrawn in a form suitable
for printing; also to Mr. A. E. M. Tetley, Hydrographic: Surveyor,
for much of the hydrographic data. I am also indebted to Mr. Sparks
of Sparks' Hotel, Naivasha, for recording lake levels for the last two
years.




