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THE DROWNED VALLEYS ON THE COAST OF KENYA.

By H. L. Sikes, b.a., b.e., m.inst. c.e., f.g.s.

In his report on the Geology of the East Africa Protectorate (Col.

Rep. Misc. No. 45, Cd. 3828, London, 1908), Mr. H. B. Maufe pointed

out that the tidal creeks on the coast of Kenya, the rock floors of

which are far below sea level, originated as land valleys, which are

now “ drowned.’’ He also indicated that the sub-aerial erosion which

produced or rejuvenated these valleys must have taken place subse-

quent to the formation of the raised coral reefs of Pleistocene age

which form the existing coastal strip including most of Mombasa

Island.

Although much is still obscure, light has been thrown in recent

years on the oscillations of relative level between sea and land on
the East African coast. Amongst the writings which bear on this

matter are Stockley’s report on the “ Geology of the Zanzibar Protec-

torate ” (London, 1928) with the associated report on the “ Palaeon-
tology of the Zanzibar Protectorate ” by various specialists (London,

1927), Monograph No. IV of the Hunterian Museum, Glasgow Univer-

sity, containing various reports on geological collections from the

coast lands of Kenya Colony made by Miss McKinnon Wood, and
various papers and other publications recording the results of research

work in other parts of the world on the relative level of land and sea

during Quaternary times, the factors influencing coral growth, the

solution of limestones by sea water and other phenomena. Borings

carried out from time to time for the purpose of obtaining information

relating to foundations for bridges and other structures, and to find

water, have yielded evidence which is not without significance in the

consideration of the history of these submerged valleys.

Even from topographical considerations alone, the similarity

between the wide expanses of Port Reitz, Port Tudor, and Kilifi

Harbour, with their narrow winding deep-water passages leading to the
sea and partly blocked by submarine shelves of recent coral growth
where they pass through the fringing reefs, cannot fail to excite interest

regarding the origin and history of these creeks. If one also examines
the other creeks penetrating the coast-lands, one finds that they are

similar in type, but that some of the former land-locked harbours
have become filled up from their rock floors with recent alluvium.
Should one pursue the investigation further and examine the geological

structure of the coast-lands, the conclusion is inevitable that these

creeks were in existence as land valleys, subsequent to the forma-
tion of the coral reefs of Pleistocene age, which, with the breccia

resulting from them, now form the fringe, of the coast-lands, rising

to some 80 feet above present low water at ordinary spring tides.

These former valleys are now “ drowned ” beneath the sea.
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Such submerged land areas and raised sea beaches, due to slow
oscillations of level of land or sea or both during Pleistocene and
Recent times are, of course common throughout the world. The
British, Isles themselves afford excellent examples, and much work
has been done in recent years which bears on the fluctuations of level

and their causes. There is much diversity of opinion as to whether
such variations of relative level are due in whole or in part to oscilla-

tions of sea level relative to the land or oscillations of land

level relative to sea level. The expressions of opinion at the

Geographical Congress at Cambridge in 1928 were mostly in

favour of the latter view, but much of the research work carried out

in America favours the former opinion. As will be indicated later in

this paper, the study of the phenomena in low latitudes may yield

evidence which is less complicated and easier of interpretation in this

respect than that obtainable from high latitudes.

In Zanzibar and Pemba, Stockley’s survey has shown that the
Azanian series (Pleistocene limestones corresponding palaeontologi-
cally with the raised coral reefs and breccia of the Kenyan coast-
lands) extend to 75 feet in elevation above present sea level. An old
beach level occurs at 30 feet. In Pemba, the corresponding levels
are 40 feet and 25 feet. The Zanzibar creeks are comparatively
shallow, while in Pemba they reach 39 fathoms (234 feet), a depth
only exceeded in the Kenya Harbours between Lamu and Manda
Islands. The difference between Zanzibar and Pemba in these
respects is ascribed by Stockley to Pemba being a horst (separated
from the mainland in Miocene time) and therefore liable to be sub-
jected to differential movements, while Zanzibar was separated from
the mainland in Pleistocene time, its separation being due to sub-
aerial and submarine erosion uninfluenced by tectonic causes. Teale
has observed that Dar es Salaam harbour as well as all the East
African creeks are drowned valleys, and regards them as having been
eroded when the sea level was some 120 feet lower than to-day.

Bornhardt (1900) regarded the evidence in Zanzibar as leading to the

conclusion that there were three transgressions of the sea (two of

which were oscillatory) and four recessions, the maximum transgres-

sion amounting to several hundred metres above present sea level.

The final regression (which gave rise to the drowned valleys)

amounted, in his view, to perhaps 40 metres. Gregory (1921) has
expressed the opinion that the variations in height of the raised coral

reefs in different parts of the East African coast are so irregular that

they must have been due to movements of the land and not altera-

tions of the ocean surface. The maximum elevations above sea level,

as recorded by various observers, are 25 feet at Mozambique, 130 feet

at Lindi, 50 feet at Dar es Salaam, 80 feet at Mombasa, and 40 feet

at Malindi. It is not established, however, to what extent sub-aerial

denudation has lowered the levels in some places more than in others,
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nor whether the recorded levels relate to the reefs themselves or to

the coral breccia.

As an example of these submerged valleys on the coast of Kenya,

the creek comprising the estuary of the Mwachi River, Port Reitz,

Kilindini Harbour, and the channel between the Andromache and

Leven Reefs may be taken as an example. The outline of the

geological sequence is now well established. The south-eastern half

of Mombasa Island, and the mainland on each side, is composed of

coral reef and coral breccia, of which about 80 feet in thickness are

exposed above low water. This carries a fossil fauna from which Miss

McKinnon Wood collected 136 species of which six only are extinct.

(Monograph IV of the Hunterian Museum.)
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Underlying the coral, and comprising most of the remainder of

the island, the Kilindini sands, with a somewhat inconstant bed of

tough sandstone near the top, have yielded a marine fauna apparently
identical with that of the overlying coral and therefore also Pleistocene

m age. These sands and sandstones are exposed in most of the rail-

way cuttings on the Island and in the cliff overlooking Kilindini

Wharf. The abutments of Nyali Bridge on both sides of Mombasa
Harbour rest on the sandstone bed just below low water level, the

cliffs above being composed of the coral. North-west of Shimanzi and
also on the north side of the Island, the Kilindini Sands rest on the

North Mombasa Crag, a shelly limestone carrying a marine Pliocene

fauna similar to that of the Zanzibar series (Chlamys werthi beds).

The shelly crag rests against a sea cliff of Jurassic shale (Changamwe
Beds of Kimmeridgian age) on the Island side of Makupa Straits, the

shale forming the shore of the Pliocene sea on which the shell bed was
deposited. The marine Jurassic series (Bajocian to Kimmeridgian),

overlain on some ridges by sands of terrestrial origin (Magarini Sands)

extend from Makupa Straits to the confluence of the Mwachi and

JDuruma Rivers at the head of the Mwachi Estuary near the Suspen-

sion Bridge, where they give way to the underlying Triassic Sand-

stones (Duruma Sandstones) of terrestrial origin. Into these sand-

stones, shales and limestones the Mwachi River and its tributaries

have cut deeply in the past, their lower reaches now being choked

with mud and sand brought down by the rivers, often giving rise to

mangrove swamps.

Borings for foundations near the confluence of the Duruma and
Mwachi Rivers and where the Mwachi Estuary debouches into Port
Reitz have shown that the rock floor is 70 to 80 feet below low water
level. Opposite Makupa Straits the maximum depth is 22 fathoms
(132 feet), which corresponds closely with the depth of 130 feet to
rock found by borings for foundations for Makupa Bridge, indicating
that the rock floor of Makupa Straits is at about the same level in
its deepest part as that opposite it in Port Reitz. The gradient of

the old valley from the head of the Mwachi Estuary to Kilindini Har-
bour would therefore appear to have been about 7 feet per mile when
erosion ceased. This gradient is not less than one wx>uld expect from
a consideration of the existing gradients of the Mwachi and Manolo
Rivers above high water level, those rivers being fairly mature as

regards their hydrographic characteristics. The extensive series of

borings carried out between Mbaraki and Makupa Straits for founda-
tions for various harbour works have yielded results which are interest-

ing but in many cases conflicting and difficult of interpretation.

Except those close to the shore, few have been carried to solid rock.

Depths of 100 feet have, however, been reached in mud, silt and sand
with occasional boulders and pebbly beds. Vegetable matter was
recorded from several holes as having been encountered, and in one
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case wood at a depth of 86 feet off Shimanzi. Borings at Mbaraki

appear to indicate a thickness of coral limestone up to about 60 feet

below low water and that the underlying formation is much more

argillaceous than the Kilindini Sands into which those clays no

doubt pass laterally.

From the bend round Mtongwe Point where Port Reitz converges
into the narrows of Kilindini Harbour, up to the channel opposite Ras
Serani, maximum soundings in cross sections, as indicated on the
Admiralty chart, vary from 20 fathoms (120 feet) to 32 fathoms (192
feet) with one isolated maximum sounding of 35 fathoms (210 feet).

A reduction to 16 fathoms (96 feet) on the seaward side of the mouth
of Mueza Creek occurs. There is no definite information regarding

the nature of the bed, but if is thought probable that the excessive

depths may be due to tidal scour in soft strata and the shallows to

an accumulation of material discharged from Mueza Creek. Where
the channel passes between the Andromache and Leven Reefs the

depth for about a mile is reduced to a maximum in cross sections of

6| fathoms (39 feet). This reduction is clearly due to recent coral

growth. A narrow bench varying from 20 to 30 fathoms in depth
separates the recent growths from the edge of the continental shelf.

The average gradient of the old river channel from Mtongwe Point

may have been about 6 feet per mile.

It is clear that a winding creek of this kind, with its rock bed far

below low water level, cannot have been cut out by marine erosion

as a sea bay would be. Nor can solution by sea water have had any
appreciable effect, for the rocks cut through below the coral limestone
are nearly all either argillaceous or arenaceous. The only known
agency by which it could have been eroded is river action, when the
land stood at such a height relative to sea level that the whole bed
of the river, as finally degraded, was above the sea.

Moreover, as the raised coral reefs of Pleistocene age are approxi-

mately horizontally bedded and similar in type on both sides of the
winding creek (as they also are in the case of the other creeks on the

coast), they formerly extended across the areas now occupied by the

creeks. The fluviatile erosion was therefore at least later than Lower
Pleistocene time. The existence under the coral limestone of the

Kilindini Sands on the mainland south of Kilindini Harbour has not
been definitely established, for no borings have been sunk on the

Likoni side, but their occurrence can be inferred. No doubt they
become more argillaceous in an eastward direction as they do beneath
Mombasa Island. As already mentioned, they occur on both sides

of Mombasa Harbour.
The former continuity of the marine Pleistocene deposits across

what is now Kilifi Creek is borne out by the results of a number of

boreholes sunk on both sides of the creek to find water. The sands

and sandstones, which correspond stratigraphically with the Kilindini
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Sands and Sandstones aiid directly underlie the coral, would appear

to rest directly on the Jurassic shales at about the level of the bottom
of the creek, 30 fathoms (180 feet) below low water level. As on
Mombasa Island, they become argillaceous in a seaward direction and
thin out westward, the thickness being probably about 105 feet below
Kilifi Government Station with some clay beds intercalated. It is

possible, however, that the base may be Pliocene in age and correlate

with the North Mombasa Crag.

Although the creeks were cut through the Pleistocene marine
series, the areas occupied by the present-day lagoons, such as Port
JEteitz and Port Tudor, behind the narrow creeks must have been
occupied by sea bays in Pliocene time, for Miss McKinnon Wood
collected fossil marine molluscs of Pliocene affinities from beds on the
flank of the Mwachi Estuary and also from the valley of the Senawe
Biver discharging into Takaungu Creek. During the deposition of

these beds and the North Mombasa Crag, the sea level relative to the
land would have been 50 feet or more higher than present-day level.

In early Pleistocene time there followed the deposition of the

Kilindini Sands on the shelving floors of the bays, the sand changing
to silt in deeper water. The sea must have stood at least 60 feet

above its present level, relative to the land, at its maximum. The
sand was brought down by the rivers and derived chiefly from the

erosion of the Duruma Sandstones and no doubt also of the terrestrial

deposits of Pliocene age known as the Magarini Sands. The sand
would mostly be deposited in the bays near the river mouths. Deposi-

tion along the shore line generally would be likely to be more argilla-

ceous because the sea cliffs at that time would be largely composed
of Jurassic Shales, which would give rise to clays by marine erosion.

The borings at Kilifi indicated an increase in clay content north and

south of the creek.

A change in climatic conditions involving warmer sea and less

rainfall supervened, and coral reefs started to grow at the mouths of

the bays and along the coast generally reaching on the average three
or four miles inland from the present sea shore line. The maximum
thickness of the coral and breccia formed from it would appear to be
in excess of 135 feet, judging by the boreholes at Mbaraki and Kilifi.

Of this, some 60 feet are now below present ordinary low water spring

tide’ level and 75 feet above it. It is probable, however, that the

portion above water level has been much reduced in thickness by
sub-aerial degradation. The bays at the mouths of the rivers became
blocked with coral reefs, the drier coastal climate greatly reducing

the discharge of the rivers and allowing the reefs to form in the

clearer water.

The Tana and Sabaki Elvers discharging water from the highlands

appear to have continued to exercise their influence in the then more
extensive Formosa Bay, though to a lesser degree, for coral formed a
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few miles inland from the present Sabaki mouth. Hobley has pointed

out (The Tana River, Geogr. Journ ., Jan., 1915) the effect which the

Tana River has exercised by deposition of sediments apposite its delta

and the fact that the edge of the continental shelf is some 23 miles

outside the present shore line at the Tana mouth.

Following the formation of the Pleistocene coral, an elevation of

the land or retreat of the sea is clearly indicated. The emerging coral

reefs and underlying sands, sandstones and clays, which preceded the
coral in formation, were broken through in all the present-day creeks,

under wet climatic conditions, the rate of erosion probably keeping

pace with the rate of emergence. At maximum, the difference of

level between land and sea must have been greater than 130 feet and
probably less than 190 feet more than at present.

The sub-aerial degradation of the surface of the land during these

pluvial conditions must have been of consequence. The limestone of

the raised coral reef and breccia would have been subjected to con-

tinuous alteration and solution by acids, and the soil which would
result from decomposition would itself be continuously lowered by

erosion as new soil formed beneath. The reduction in general land

level may have been considerable. Until there is more exact evidence

regarding the elevation of the sea beach at the time of maximum
transgression by the sea, it can only be said with certainty that it was
m excess of 80 feet above existing sea level. Stockley records

(Geology of Zanzibar Protectorate, 1928) that the sea may have ad-

vanced to 150 feet O.D. during the Pleistocene transgression but that

the evidence is not clear. He, however, states that it is likely that

all localities (in Zanzibar) above the present O.D. were land.

Although the two major movements, one of transgression and the
other of regression, are well defined and their extent determinable
within limits, other oscillations and rest levels still present much un-
certainty. The rest level which caused the old sea shore on which
Mombasa Golf Links exists is well known, and this old sea beach some
30 feet above existing sea level is clear at intervals along the coast and
at the mouths of the creeks. It seems likely to have occurred sub-

sequent to the recession of the sea at the maximum of a temporary
rise of level. On Zanzibar Island the old beach occurs at the same
level. Evidence of a comparatively recent rest level can also be seen

not infrequently at some 15 feet above existing sea level, lines of sea

caves and beach deposits occurring at intervals. It corresponds with

the recent 14 feet rest level recorded by Stockley in Zanzibar.

The study of the relationship between climatic conditions in high
and lovT latitudes during Pleistocene and Recent times, the influence
of glacial and inter-glacial periods in causing fluctuations of sea level

and the glacial control theory in relation to the formation of coral reefs

have received much attention in recent years. The binding up of
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large volumes of water in terrestrial ice sheets, thousands of feet
thick, in the higher latitudes of the northern and southern hemi-
spheres cannot have failed to influence profoundly the ocean level,

especially if one can assume that maxima of the major glaciations in

all regions were approximately synchronous. Research in the United
States (American Geog. Research Series No. 17, The Last Glaciation,

Ernest Anster, 1928) places such high values on the thicknesses of

ice sheets in various parts of the world during maximum glaciation

ohat a lowering of sea level of 305 feet is indicated. Nansen’s calcula-

tion that the average elevation of the land above the sea was increased

by more than 400 feet is quoted by C. E. P. Brooks (Climate through
the Ages, 1926) as a conservative one. Many authorities are not pre-

pared to accept such considerable thicknesses as, for instance, 18,000

feet for the Kewatin and 14,000 feet for the Labrador ice sheets.

Park, however (Text Book of Geology) quotes thicknesses of 5,000 feet

for the Scottish ice sheet, 7,000 feet for the Scandinavian and New
Zealand ice sheets, and in North America from 7,000 feet to 15,000

feet. Whatever the maximum thicknesses were, it is generally agreed

that they were considerable, and a lowering of ocean level in excess

of 130 feet seems very probable. A reduction of the mean tempera-

ture of the oceans would also cause a lowering of sea level to the

extent of about one foot per degree Fahrenheit.

Moreover, the weight of the ice sheets would affect the isostatic

Balance in high latitudes. Some depression or other dislocation of

land areas in those latitudes would seem probable unless either com-
pensation kept pace or crustal strength and rigidity above the layer

of flow were adequate to take up the stresses without distortion.

Neither alternative would seem likely, though no doubt adjustments
of whatever character might be expected to lag, in some measure,
behind their causes. In his study of the Great Ouse Basin, however,
Professor Marr (Pleistocene Deposits of the Great Ouse Basin, Quart.

Journ. Geol. Soc., LXXXII, 1926) finds emergences of land to coin-

cide with each of the two major Pleistocene glaciations recognised in

England and a submergence during the interglacial period. On the

other hand, evidence in the Oxford District leads Dr. Sandford

(Quart. Journ. Geol. Soc., LXXXY, 1929) to postulate a considerable

submergence during the earliest glaciation. Whatever the result, at

any particular time, of adjustments of relative level between land and

sea may have been in high latitudes, one might therefore expect

tropical regions to have been comparatively free from complications ;

the fluctuations of sea level, which would be free from lag, would be

the only appreciable factor, other than such independent crustal

movements as may have occurred.

It seems not unreasonable, therefore, to postulate that the emer-
gence of the land, when the drowned valleys were eroded during a
pluvial period, was due principally to glaciation in high latitudes. The
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formation of the Pleistocene coral preceded this and took place during
a dry period with warm seas coincident with a transgression of the
sea over the land. One would place this epoch during the preceding-

interglacial period. It would seem probable that the deposition of

the Kilindini Sands, which antedated the coral reefs and occurred
during a time of high rainfall without coral formation, correlated with
the earlier glacial episode. Adopting the Alpine sequence, one might
speculate further and regard the deposition of the Kilindini Sands and
Sandstone as contemporaneous with the Gunz-Mindel glaciations, the
formation of the coral limestone and breccia as having taken place

during the long warm interglacial period between the Mindel and Kiss,

and the erosion of the drowned valleys as coincident with the Eiss and
Wurm glaciations. On these suppositions, the submergence which
gave rise to the 30 foot shelf would seem likely to have been contem-
poraneous with the comparatively short warm Eiss-Wurm interglacial;

the formation of the 15 foot beach would have been coincident with
the Climatic Optimum, which is believed to have culminated about

4,000 years ago when the Arctic Ocean is regarded by C. E. P. Brooks
(Climate through the Ages, 1926) as having been free from ice. The
formation of the sand dunes, which occur at intervals along the coast

and are now covered with vegetation, would also seem likely to date

from that warm dry and recent period.



SOME SYMPTOMS OF PLANT NUTRIENT DEFICIENCIES IN
THE COFFEE TREE.

Preliminary Note.

By V. A. Beckley, Senior Agricultural Chemist, Department of

Agriculture.

The time-honoured method of ascertaining whether a soil is

deficient in plant nutrients is chemical analysis. Where a mass of

data has been accumlated from which can be deduced the relation-

ship between the results of chemical analysis and the response to

manuring, chemical analyses are of value but, in a new country,

where no such data exist, the results of chemical analyses may be very

misleading. Such, a condition does exist in Kenya; often according to

the analytical results there is an ample supply of potash yet there is

a marked response to potash manuring.

Not only in new countries are chemical analyses of the soil being

found unsatisfactory. In Europe, notably in Germany, methods have
been evolved whereby the manurial requirements of soils are directly

determined by the use of plants. These methods give very accurate

results but are expensive in material and labour. Some quick method
directly applicable to plants in the field is required. Such a method,
chemical in character, has been elaborated in the United States and
is applicable to the maize plant. Similar chemical methods are

being elaborated at the Scott Agricultural Laboratories for application

to the coffee plant.

Meanwhile a number of observations upon the leaves of coffee

trees has led to the discovery of many symptoms indicating deficien-

cies in nutrition of the coffee tree. Work is being continued upon
these symptoms and it is hoped eventually to be in a position to state

definitely from an examination of a few trees what manurial treatment
will be the most likely to have the greatest effect. A certain amount
of data has been accumulated so far and forms the basis of this

preliminary note.

The symptoms which can be definitely associated with certain
deficiencies are varied and may be modified by an ample or deficient
supply of other nutrients. Some are exceedingly difficult to describe
adequately and really require demonstration for their proper apprecia-
tion.

The first symptom of a deficiency of nitrogen is a reduction in
the size of the leaf, the texture of the leaves on the inside of the tree,
those unable fully to perform photosynthesis, is rather harsh and the
leaf is thin. This texture feel is not definite and is very easily con-
fused with the feel caused by other deficiencies. The next symptom
js a chlorosis in which the main lateral veins of the leaf first become
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yellow; the chlorosis then extends to the blade of the leaf, but
generally the veins are markedly more yellow than the interstitial

tissue. The leaf too has a distinctly leathery feel. As chlorosis pro-

gresses the more mature leaves drop prematurely until the twig is

completely defoliated after which it dies back from the tip. On
fruiting twigs it will be found that collapse and “ break down ” of

the beans occurs even in the young cherries.

Potash deficiencies manifest themselves in a whole series of

symptoms. The first is a papery feel of the inner leaves of a coffee

bush. The leaves may be thin when they have a feel reminiscent of

a sheet of “ foreign ” note paper; when thick they feel like a sheet

of good cartridge paper. It is interesting to note that in a group of

frees infested with mealy bug contiguous to trees uninfested or only

very slightly so, the inner leaves were very papery and thin while

those on the uninfested trees were normal. Whether the trees were
attacked by mealy bug because they were deficient in potash or the

symptom of the potash deficiency was caused by the mealy bug
attack is a point now receiving attention.

The next stage in the series of symptoms is the development of

a puffy leaf. The leaf tissue between the main lateral veins rises into

a ridge and the papery feel is more accentuated. With progressing

potash deficiency the drip tip of the leaf becomes pinched at its base

and tends to rise at right angles to the general plane of the leaf. This

is followed by the abortion of the drip tip giving a leaf with a rounded

point. A later stage appears to be the death of tissue along the edge

of the leaf and a chlorotic condition.

The only symptom which can be correlated to a phosphate de-
ficiency is a harsh feel to the surface of the leaf. This condition is

neither easy to describe nor to detect. Perhaps the simplest way of

describing it would be to say that the leaf lacks the velvety surface
feel that the leaves on a tree receiving an adequate supply of phos-
phate possess. Here too as in all cases where leaf texture and feel

are described the inner leaves are meant. In the outer leaves the
products of photosynthesis completely mask the symptoms.

When the soil has an ample supply of lime leaves are found to be
distinctly stiffer than those on trees growing on a soil at all deficient

in lime. Such a condition is what would be expected in view of the
effect of calcium upon the middle lamella. It is, however, much to

be doubted if lack of rigidity in a leaf could be taken as a positive

symptom of there being a lime deficiency.

There are several other distinct symptoms which have not yet

been correlated with any one deficiency. The most marked of these
is a chlorotic condition in which the leaf tissue is yellow while the
veins, even to the small anastomosing vein, are green. The leaf has
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a peculiar mosaic appearance. Study of these symptoms is being
started while that of the symptoms described above is being extended.

There appears to be every reason to hope that during the course

of the next few years our knowledge of the effect of the various

common plant nutrients upon the leaves and general growth of the

coffee tree will have so advanced that, by a study of a few trees upon
a plantation it will be possible definitely to plan a manurial programme
for the plantation.
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THE CULT OE MUMBO IN CENTRAL AND SOUTH
KAYIRONDO.

By “ Nyangweso.”

Owing to the African’s habit of giving the answer he imagines to

be the one required instead of the real answer to a question, it has

been a little difficult to sift fact from fiction as regards the Mumbo
cult. A further complication is that in this religion, as in others,

there are different sects who hold their own views as to the interpre-

tation of the teachings of the founder. I have however endeavoured,

after several interviews with members of the cult, and with others in

a position to give reliable information, to eliminate minor local diver-

gencies of belief, and to give a broad outline of the main beliefs and

practices of the Mumboites.

In 1913, there lived in the Central Kavirondo location of Alego,

a man named Onyango Dunde, of the Aseje clan. One evening as he
sat in his hut, a gigantic snake appeared and swallowed him up. It

was so big that as it stood on end in the lake (Lake Victoria) its

head reached up into the clouds. Almost immediately afterwards it

vomited Onyango back again into his hut, unscathed but rather

shaken. Indeed it appears that this was just the snake’s method of

drawing Onyango’s attention to the fact that it wished to speak with

him, which it proceeded at once to do. It spoke more or less as

follows :
—

“ I am the God Mumbo whose two homes are in the Sun and in

the Lake. I have chosen you to be my mouth-piece. Go out and

tell all Africans—and more especially the people of Alego—that from

henceforth I am their God. Those whom I chose personally, and also

those who acknowledge me, will live for ever in plenty. Their crops

will grow of themselves and there will be no more need to work. I

will cause cattle, sheep, and goats to come up out of the lake in great

numbers to those wTho believe in me, but all unbelievers and their

families and cattle will die out.

The Christian religion is rotten (mbovu) and so is its practice

of making its believers wear clothes. My followers must let their hair

grow—never cutting it. Their clothes shall be the skins of goats and
cattle and they must never wash. All Europeans are your enemies,
but the time is shortly coming when they will all disappear from our
country.

Daily sacrifice—preferably the males—of cattle, sheep, goats,

and fowls shall be made to me. More especially do I prefer black

bulls. Have no fear of sacrificing these as I will cause unlimited black

cattle to come to you from the Lango (Masai, Nandi, and Lumbwa).
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Lastly, my followers must immediately slaughter all their cattle,
sheep, and goats. When this is done, I will provide them with as
many more as they want from the Lake.” Having said this, the
snake disappeared into the lake.

Onyango soon set about spreading his gospel and, as was natural
with so attractive a programme, it was not long before he had a con-
siderable following. They were divided into what may be described as

two Degrees. The First Degree consisted of those personally “called”
in very much the same way as Onyango had been “ called.” They
were all men, mostly older men and the heads of Bomas. The “call”

consisted in their throwing some kind of fit, possibly an ecstacy of

religious exaltation, during which words poured from them in an un-

intelligible torrent. They became the priests and were in tremendous
demand as witch-doctors since they soon were invested with, or them-
selves assumed supernatural powers.

For example, they were reputed to be able to recall to life a dying

person or one who had just died. The procedure here began with the

priest’s acceptance of a goat as his fee. The patient, or corpse was
stretched on the ground and lightly covered with freshly cut grass,

some of which was twisted into a thick rope round the neck. This

rope was called “ Buombwe.”
The goat was next sacrificed and its blood sprinkled over the grass,

the while the priest called loudly on Mumbo to save the dying man
or to restore to life the corpse—as the case might be, generally with

but indifferent success.

The Second Degree consisted of all the dependants, male and
female, of those especially “ Called ” by Mumbo himself, and also

any other people who, although not specifically “ Called,” chose to

join the cult.

At sunrise and at sunset all Mumboites stand facing the sun with
the first finger and thumb of each hand meeting to form a circle and
held up to the eyes like binoculars. Having gazed at the sun intensely

until they are completely dazzled, they stretch out their arms towards
it and break into rapid and often unintelligible prayer. This is

interesting in that the ancient Luo religion was—and in places still

is—that of sun worship. Occasionally when they feel like it they also

pray thus to the Lake, and even, it is said, sacrifice cattle, throwing

the meat into the Lake to the crocodiles.

As was to be expected from a retrogressive religion which not only
encouraged but ordained idleness and uncleanliness, it was not long-

before its adherents, having nothing to do or to think about, began to

indulge in unpleasant practices which the normal Jaluo, however
uncivilised he might be, held in abhorrence. The communal enjoy-

ment of women, including incest, bhang smoking, sodomy, and even
bestiality, all made their appearance, though these practices seem to
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have been more common in South Kavirondo whither the cult had
spread and had been received with enthusiasm.

The priests started “ schools ” which they usually placed on hill-

tops, and in the best proselytising traditions, attracted potential
adherents by giving feasts of their slaughtered cattle. They also

built here and there what might be called groves or places for the
worship of Mumbo where sacrifices wTere made to the accompaniment
of many obscenities and dancing.

In some of these Groves were wooden idols, one of which has been
presented to the Natural History Museum by Mr. C. M. Dobbs, late

Provincial Commissioner for Nyanza Province. This practice of con-

structing sacred Groves to Mumbo and erecting idols is interesting

since all the people who were questioned about this cult said definitely

that such things had never been commanded by Mumbo himself.

True, he had said that there were to be sacrifices made to him with

dancing to the accompaniment of drums and bull-roarers (without

musical accompaniment), but he meant them to take place in each

boma. No instructions had been given for groves or idols.

An extract from the report of the District Officer who found the

idol is worth inserting at this point :
—

“ ... .The meeting place of the cult consisted of a beautifully

swept enclosure adjoining the High Priest’s Boma and capable of

seating some two hundred people. Prom the next boma to that of

the High Priest ran a made path, four feet wide and trenched at the

sides .... The enclosure was surrounded by a well-built dry stone

wall. In the centre was a little semi-open hut about six feet in

diameter, finished with white mud .... There was no door, it

appeared symmetrical all round, thus:—

“ In the centre of the hut was a phallic altar-post, bearing traces

of blood-stains .... The High Priest’s daughter produced some un-

pleasant animal relics from a hole in the wall in the enclosure. In

the Western corner a bush plant (Nyaluthkoth) had been planted. . . .
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In the Eastern corner was a small length of inner wall covered with

dry grass, from which a shrub was growing so as to leave a covered

but hollow space between the walls.”

The altar-post mentioned in the report and which is nowT in the
Museum, is a piece of wood standing some 3| to 4 feet high and about
5 or 6 inches in diameter. One end has been carved with the result

that it appears to be an unmistakeable phallus. That this is inten-

tional, however, has been strongly denied by all those questioned
about it, and, from the manner of my informants, I am inclined to

believe that what they say is true—as far as it goes, and for the

following reasons. In every Luo boma the cattle are tied up at night

to wooden posts embedded in the ground. Each beast as a rule has
a post—called in Dholuo, “ Loch,”—to itself. Where the owner of

the boma has an exceptionally fine bullock he marks it out for distinc-

tion by putting a metal bell—not unlike a Swiss cattle-bell—round it’s

neck and further he carves it an especially ornamental Loch. This

carving is almost invariably phallic in shape, and I expect that the

idol in the Museum was probably a loch uprooted from a nearby boma.

The point which was stressed to me was that although nearly all

carved Loches appear to be undeniably phallic, yet this is entirely

accidental and has no intended sexual symbolism or meaning what-

soever. It was just the custom to carve them thus.

Now I am prepared to believe that the phallic appearance of these
Loches is produced unconsciously and without sexual significance, but,
considering the geographical origin of the Luo and further the nature
of the Mumbo beliefs, I consider that it is more than probable that
the Loches in their present-day domestic capacity are the unconscious
relics of phallic cults and practices handed down from unremembered
antiquity, and have by now lost all their former phallic meaning.
That they have been seized on as symbols in this religion is not
surprising when one considers firstly their probable origin, which I

have just indicated, and secondly the fact that the gospel of Mumbo-
lsm in its promises of plenty without having to work for it (the phallus

always having been the symbol of Fertility and Plenty) is typical of

all phallic religions. If their choice of a phallus for a symbol is not

an unconscious re-emergence of long forgotten rites, then it is an
extremely interesting instinctive gesture that their choice of emblem
should coincide with that of other and unconnected races who held

parallel beliefs.

It would seem then that Mumboism is a mixture of the old Luo
religion of sun worship, and of an even older religion, long forgotten

m the mists of Time and now reappearing in a new guise.

The prophesies of Mumbo having failed, the cult is dying out,

especially in Central Kavirondo, though it appears to be rather more
tenacious in South Kavirondo. Further, active discouragement by

the Government and the work of the Missions will soon banish it
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altogether. It gains very few new converts and nearly all of these are

natives who have broken away from a native-run Christian Mission
Known as the Nomiya Luo Mission, but these are not very numerous.

In conclusion I would like to offer my explanation of the nature
of the “ Snake ” which swallowed Onyango. One morning in April

this year while at Asembo location, on the Lake-shore, I happened to

look out towards Homa Mountain on the other side of the Kavirondo
Gulf. About a mile from the mountain and over the lake hung low
a small bank of clouds. It was about half-past eight in the morning.
From the centre of the clouds, and reaching down tenuously to the

lake, twisting and swaying, hung a water-spout. The distance, some
fifteen miles, made it difficult to estimate its height, but I think that

a fair guess would be from 350 to 400 feet. I turned to my inter-

preter and said, “ What do the watu make of that?” and he replied,
“ Oh, they say that that is the great snake Mumbo!”
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THE BUTTERFLIES OF KENYA AND UGANDA.

Part IX.

By
Y. G. L. VAN SoMEREN, F.E.S., F.S.L., etc.,

and

Rev. K. St. Rogers, m.a.; f.e.s.

NYMPHALIDAE

;

Sub-family Charaxicli (contd.).

Introduction.
We feel that an apology is due to members for the delay in pub-

lishing the continuation of the series of papers dealing with the

Butterflies of Kenya and Uganda. This delay is due entirely to a

desire to be in a position of placing before our readers as full an

account as possible of all the facts relative to this, the most difficult

of all the groups of the Family Charaxidi. Indeed, it would not be

an exaggeration to say that this final group includes certain species

which are the most puzzling of any butterfly in the wrorld.

We refer more particularly to that aggregate of closely related

Charaxes which have received the name ETHEOCLES and to which
several variatal names have been applied. In spite of the delay,

expenditure of time and money, much still remains to be discovered

regarding this sub-group, and we have considered it desirable that at

least part of the final group should now be published. We will there-

fore deal with such species as occur within the bounds of our terri-

tories, omitting for the time being Charaxes etheocles (s.l.) and
Chx. ethalion.

CHARAXES ANTICLEA ADUSTA, Rothsch. PI. XCIX, figs. 1-4.

Expanse : Male 55-62 mm. Female 52-65 mm. Sexes unlike.

General colour black with orange-red marks.
F.-w: 6 Beep purply-black, with sub-marginal orange-red marks

at the hind angle in la, lb, and 2, sometimes a small spot in 4, and
less often in 3. H.-w. : Beep purply-black, fading to brownish on the
inner fold; outer edge broadly bordered with an orange-red band
ornamented with a series of sub-marginal circular black spots in each
internervular area, double in lb, and these as well as those in 1c and
2 with central white dot. The black marks are marginal in 6. Two
variations are fairly common : (a) in which the black spots are conti-

guous and coalescent thus forming a continuous sub-marginal black

band; (b) in which areas 4, 5, and 6 are without black spots.

The extreme margin of the wing is narrowly edged with black each
internervular area fringed with white scales.
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Underside :

F.-w. : Ground colour chocolate brown with a sheen, traversed by
two bars, one complete and bordered by black passing from the costa

at apex of cell and bases of 2-7 and sub-basally la and lb, the other
incomplete, and more pronounced at the costal margin passes through
the mid-areas of 2-7, gradually fading in la and lb. The apex is

greyish internally carrying a series of obscured brownish spots
;
outer

margin of wing chocolate-brown. Cell carries three black spots, one
oasal, two set oblique, ringed with white. The orange areas of above
are faintly represented on the underside.

H.-w. : Ground colour as fore-wing, with the greyish sheen more
accentuated basally. A strongly marked chocolate brown bar crosses

the wing from costa to inner margin where it fades; the orange-red

areas of above are represented below by an area of rufescence, the

inner margin of which is decorated with crescentic red marks outlined

in black. The black submarginal spots of above are shown as violet-

grey areas each with a white dot; the anal angle is olive green carry-

ing two white and purply dots; a narrow red border is present on the

margin of the wing, and the extreme edge is relieved internervularly

with white. Two short tails are present on 2 and 4.

Female

:

F.-w. : Brown-black, with a wide orange-red band traversing the
areas la-3, thence breaking up into two series of spots, the outer series

being sub-apical in 4-6, the others basal in 5 and 6.

H.-w. : Black-brown with a wide discal band of orange red extend-
ing from the costa and fading at the inner fold. A narrow red line

follows tile marginal contour of the wing, and this is distally outlined

m black. Two tails are present, that on 4 being longest and often

spatulate.

Underside :

Much as in the male, but all marks rather accentuated, and in
addition the ground colour in the area corresponding to the orange-red
above, more rufescent.

Early Stages

:

This species lays its eggs on the leaves of the thorny creeper
Acacia goetizi

,
Harms., also on Acacia pennata

,
Wild. (Leguminosae),

The eggs are deposited on the upper surface of the leaflets and seldom
on the stems. They are creamy white, somewhat ovoid in shape with
a depression on top which is fluted, more especially at the margin.
As development proceeds the upper portion of the egg just below the
margin of the repression, turns brownish; later on the entire egg turns
black. The larva emerges in seven to ten days and is of a brownish
olive colour with a black head. Green replaces the olive at the first
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moult, and at the third instar two dorsal marks appear on the sixth

and eighth segments. These marks are yellowish and are more
strongly papillated than the rest of the surface of the segments, and
both are outlined posteriorly with black. This colour and decoration

is maintained until the larva is ready to pupate. The head is distinc-

tive, having a well-marked depressed line marking the division

between the lateral segments. The bases from which the horns arise

are rather angulated, giving a marked hexagonal outline to the facial

disc. The horns are purplish-brown in colour, relatively long, being

three-quarters of the length of the head. The central horns are longer

than the lateral ones and are slightly incurved. The larval stage lasts

fourteen days; but if the food is inclined to wither as it does very

readily, this stage may be prolonged to over a month. (Head : PL
LXXVI, fig. 27.)

The pupa is of the usual Charaxes form, about 16 mm. long, and

much stippled anteriorly with white markings, especially near the

margins of the wing cases. The imago emerges in ten days in normal

temperature, about 80°. The red areas of the wings show through

the scutae long before the black ones.

Distribution and Habits :

Charaxes anticlea aclusta is the eastern form of the species. It is

extremely common throughout Uganda, and extends east and south to

the Nandi Range and reaches Sotik on the west of the Rift Valley,

and has been taken at Londiani. It is, strictly speaking, a forest

species, but nevertheless frequents the wooded valleys of rivers away
irom any main forest area. Males are much in evidence on leopard
droppings and other animal excrement; while the females are most
usually seen fluttering round their food plant. The two species of food
plant are most usually found growing along the edges of forests, fores

o

clearings and along roadways through forests.

The males are quick-flying lively insects when on the move, but
when intent on feed on some evil-smelling excrement, one can without
difficulty capture them with the fingers. Females, on the other hand,
are always more wary and thus are rather rare in collections, but if

one takes up a stance within striking distance of a favoured food
plant, one can capture them freely if one does not attempt to take in
part of the thorny food into the net; should this happen, it means
a torn net and possible loss of the insect

!

Mimetic Associations :

The male of this little Charaxes is really a miniature edition of
that powerful insect Chx. protoclea nothodes and there is no doubt
that by this resemblance it derives benefit, for few birds would be pre-
pared to tackle such a strong insect as its model. The female is

rather of a puzzle : it resembles most closely, both male and female
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of Vanessula milca, a Nymphaline of whose edibility one knows little.

There is little doubt that in Uganda, the female of Gh. anticlea adusta
is still in a state of evolution.

There is evidence to show that in quite a proportion of the 16
females in my collection there is a tendency for the orange of the
hind-wing to become very pale, thus tending to exhibit a resemblance
to Chx. etheocles f. vansomereni and even toward that ubiquitous
Acraeine, Planema poggei. As suggested by Talbot, certain of the

Precis may come into this association. A close study of this matter
is required before the true association can be determined.

CHARAXES OPINATUS, Heron. PL C, fig. 1.

Expanse : 78 mm. Only the male is known.

This is a very rare species and is unrepresented in our collections.

I take the liberty of quoting the original description as published in

the Transactions of the Zoological Society, October, 1909:—
Above the species has the appearance of a member of the Gh.

ethalion group, and resembles some ally of Gh. anticlea
,
thus appar-

ently forming a link between these two divergent groups. In wing-

shape, hardly differing from the same sex of Ch. ethalion, except that

the tornus of the fore-wings is a little less acute, while the hind-wings

are rather more produced and the tail at vein 4 is a third longer than

at 2, which latter is about the usual ethalion length, though in that

species the proportionate length of the tails is reversed.

Upper side :

Head, body, and wings seal-brown, the wing border narrowly
black; cilia white on hind-wings and interrupted with black at veins

on fore-wing. F.-w. uniform seal-brown. H.-w. with a sub-marginal
band about 1.5 mm. wide, which is of an ochreous rufous-brown
colour, except at the tornus, where are a few gall-stone-yellow scales;

the sub-marginal spots, of the usual ethalion shape, are grey-blue

scaled with white centres, the white colour disappearing in the more
costal-ward spots. A narrow (1 mm.) post-discal macular band of

tawny brown to dull brown from vein 7 to lb, sub -parallel to the

external margin.

Underside :

The markings in yellowish and olivaceous greys suggest the
brown to light red ones of anticlea male, but on the fore-wing the
discal band is proportionately wider, more expanded costalward,
straighter externally, and more broken internally; the fine sinuate line
which bounds externally the next patch of the ground-colour is, from
\rein 1 to the costal margin, closer to the discal band, which thus
exceeds the width of the ground-colour band, except near the costa.
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On the H.-w. the space outside this sinuate line is oliveaceous green,

with a faint line of demarcation from the band of purply-grey ground-

colour which adjoins it externally; the outer border is gall-stone

yellow, becoming more rufous toward the costa, the dark linear

mark internally delimitating the lunules of purple and grey

scales, and the marginal line of hind wings, black. The underside of

Che palpi and breast, and the tarsi of the fore legs pale napies yellow.

Underside of the thorax and abdomen, and the tibiae and tarsi of the

mid and hind legs, of the same grey shade as the underside of the

wings.”

Early stages unknown.

Distribution : So far as is known, limited to Eastern Ruwenzori.

o, 000-13,000 feet.

CHARAXES BAUMANNI, Rghfr. PI. Cl, figs. 1-4.

Expanse : Male 55-60 mm. Female 55-65 mm. Sexes unlike.

General colour black with blue or white marks.

Male :

E.-w. : Ground-colour brown-black relieved by a series of bluish-

white spots arranged to follow the contour of the wing, extending from
6-2, that in the last area rather larger and continued in la and lb as

wide blue marks. In some specimens, the smaller spots are entirely

wanting.

IT.-w. : Brown-black traversed by a wide bluish-white band, more
clue distally, which extends from the inner fold to the costa in

gradually diminishing width from 5-7. The sub-marginal area carries

a series of small bluish-white dots, double in 1c; the margin is

decorated with purply-brown to reddish lunules, while the anal angle

is oclireous green; the edge is outlined with black and fringed with

white between the veins. Veins 2 and 4 carry tails which are black,

lined centrally with white.

Underside :

H. and f.-w. : Ground colour brownish with a distinct sheen; the
central area of both wings traversed by two contiguous bars; the inner
of a dark-chocolate brown colour proximally and distally edged with
black and white

;
the other white proximally shading to brown distally

and edged with a sinuous line of blackish. In the fore-wing, the cell

carries three black spots outlined with white; while the concave outer

border is shaded with darker brown rendered as a dark patch at the

hind-angle. Parallel to the sinuous black line of the hind wing, runs
an interrupted line of reddish spots, extending from the costa to the
anal angle; a sub-marginal row of pinkish-white spots extend from the

anal angle to 7, most of them outwardly lined in black; the anal angle
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is olive-ochreous and carries two spots. Tire margin is narrowly out-

lined with lunules of a maroon colour, the internervular spaces fringed

with white and black.

Female

:

Upperside : F.-w. brown-black with slight purply reflections when
in the fresh state

;
a central ala bar starting at the hind margin extends

forward in slightly diminishing width to area 3 where it then divides

into two rows of spots, one rather obscure passes just beyond the apex

of the cell, the other extending in a curve, with increasing size up to

mid 7.

H. -w. : Ground colour as in the fore-wing, but paler at the inner

fold, more greyish. The white bar of the anterior wing is continued

through the liind-wing in about equal width, diminishing abruptly in

lb. A sub-marginal row of white spots extends from 7 to the anal

angle where there are double spots; the margin of the anal angle and

2 and 3 are olive-gieen merging into red which extends up to 7 ;
the

extreme edge is outlined in black with white scales in the concavities.

There is almost always a white spot distal to the white band in area 6.

Underside :

Shin}' grey-brown traversed by a representation of the white bar
of the upper side; accentuated proximally by a wide chocolate-brown
bar and distaily by a tortuous black line outwardly edged with reddish
lunular marks or whitish ones in 3 and 5 of the h.-w. and in lb-3 in

the f.-w. Some of these lunular marks are distaily outlined with
black, and this colour is present as two blackish marks just internal

to the posterior angle of the fore-wing. A sub-marginal row of long

white spots distaily bordered with black and double at the anal angle,

extends from this area to 7 ;
the marginal border of reddish lunular

marks also in these areas becomes greenish at the anal angle; the

extreme edge is black fringed with white scales.

Early Stages

:

There are three food plants known to us: Acacia pennata
,
Wild.,

Acacia nr. goetzi, Harms., and Pterolobium lacerans (Legumxnosae).
The eggs are small and white, 0.75 mm., and are laid on the upper
or underside of the leaflets. As. development proceeds, a brown ring

appears just below the somewhat flattened crown and extending to the
upper surface obliterates the slight fluted marks which decorate this

area, PI. LXXII, fig. 7. The larva emerges in ten days and makes
its first meal off the egg-shell; having eaten this it selects a couple of

contiguous leaves and covers an area with silk, always retiring to this

spot between meals off the young leaves in the vicinity of its “ roost.”
The larva is at first yellowish with a blackish head and brown tail. At
the second moult the colour changes to bright green; a distinct whitish

23



body line appears; and the head is now green with a yellowish
marginal line. The dorsal marks on the sixth and eighth segments
take the form of horse-shoes, are yellowish in colour, and raised above
the rest of the surface of the segments. These marks are whitish
anteriorly. The underside of the body is pale greenish, PL XLVI1.
fig. 3. The head is remarkable for the length of the horns in propor-

tion to that of the facial disc. The face is oval in outline, and carries

on its upper third four horns and four spines. The latter are crimson
or red, while the terminal half of the horns which are slender and
straight is orange-red shading to yellowish at the base. The yellow

of the lateral horns is continued round the margin of the facial disc

as a border which in turn is accentuated distally by black. The
mouth parts are yellow, PI. XLVII, fig. 3a, and PI. LXXVI, fig. 25.

The pupa is small, and in shape, typical of the group. It is pale
apple-green in colour slightly darker on the thorax, somewhat keeled
on the marginal aspects of the head, while each abdominal segment
is ornamented with three rows of yellowish spots, PI. XLVII, fig. 3b.

The imago emerges in ten days, if the weather is warm and humid,
but in longer time if cold.

.Distribution and Habits :

So far as our experience goes, this little Charaxes has rather a
restricted distribution. It is found in the forests at the coast and in

the more wooded areas of the acacia country, Teita and Dabida, right
up to the Highlands and to Elgon, but not in Uganda, though there
is a specimen taken by Jackson labelled Entebbe. Its range is

governed by the presence of its food plant and where this is abundant,
the species is plentiful. Further, as these plants are found on the
margins of forests, in forest clearings and such like open areas, it is

in, these places that one finds the insects. Males can be taken at

animal dung while the females and males also are very partial to the
fermenting sap from certain wounded trees. It is in such a situation

that one learns to appreciate that both male and female bear a strong
superficial resemblance to the form of Eurytela hiabas lita found in

Kenya. This species also frequents droppings and oozing sap, and I

have frequently mistaken the one species for the other, when fluttering

round a tree. This brings us to a consideration of the species’

mimetic associations. Prof. Poulton mentions the resemblance to

Neptis agatha and its allies, but does not stress this as “ there is no
reason to suppose that the presence of this butterfly has influenced

their pattern.” This may be true as far as Neptis is concerned, but

I think it otherwise when we are dealing with Eurytela hiabas. When
E. hiabas is feeding it opens and shuts its wings and thus displays its

conspicuous type of colouration; it is also remarkably free from moles-

tation on the part of birds, and this would suggest that it possesses

some distasteful qualities.
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I also consider that Chx. baumanni derives benefit from its resem-
blance to Chx. brutus, and doubtless in the coastal regions, to its

similar colouration to Chx. etheocles f. f. etheocles.

CHARAXES BLANDA KENYAE
,
Poulton. PL CII, figs. 1-4.

Expanse : Male 60-65 mm. Female 70-75 mm. Sexes unlike.

Male :

General colour blue-black with blue markings. F.-w. very falcate

and serrated outwardly.
F.-w. : Apical half strongly irridescent blue-black basally green-

black; two rows of parallel white irridescent spots decorate the apical

naif and these are represented in la-2 as a somewhat triangular green-

blue mark, base toward the hind margin; a blue spot is present toward
riie apex of the cell.

H.-w. : Basal triangle blue-black, the outer angle with two bluish-

white marks; the greater part of the wing taken up by a large irrides-

cent greenish-blue patch shading to white toward the greyish of the

inner fold. Two white spots are visible just beyond the apex of the

cell; marginal border black carrying a series of sub-marginal bluish-

white spots double at the anal angle and extending to 7 ;
marginal

border-line blue from 5 to 2, but golden at the hind angle; extreme
edge black with a w’hite fringe; long tails are present on 2 and 4;

these are black outlined with blue.

Underside :

Ground colour light brownish-grey, somewhat shiny; cell with one
basal and two sub-basal black spots; a white bar crosses the apex of
the cell and is continued through the base of 2; this is margined in

black, the inner black line being continued in lb, sub -basal. A further
rather broken whitish bar, outlined proximally in black crosses the
sub-base of 7-5, the base of 4 and 3 and about the mid-area in lb and
la. The distal series of white spots of above are represented as a

series conforming to the outline of the wing and doubled in lb; on
either side of these paired spots are two large blackish spots.

H.-w: Ground colour as fore; basal triangle crossed by a white
bar outlined with black extending just through the cell and just into

base of 2; discal area crossed by a whitish bar proximally lined with
black, fading in 2 and appearing in 1c above the hind angle as a very
conspicuous triangular white patch accentuated by black outline.

Distal to this second bar is a wavy black line of crescentic marks
followed by a further line of red-brown crescents on an olive ground
extending from the costa to 3 where the red becomes black; the
marginal border is silvery whitish carrying crescentic marks from 7 to

the anal angle, those from 7-4 being red, the rest as blue triangles on
an ochreous olive ground. These blue spots have a purply tinge and
are outlined distally with black. The serrated edge is lined in black.
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-Female :

F.-w. as in the male, but the ground colour is less irridescent

towards the apex; the light markings are similar but larger and paler

blue; the spots being almost white. Here also the scheme of colour

differs only in being very much paler blue to whitish, and the bar is

wider. The marginal border is however reddish from 7-4, then
ochreous-olive to gold at the anal angle; the sub-marginal row of white
xunules are strongly edged with black distally. The tails on 2 and 4

are very long, the outer pair being slightly spatulate, 8 mm. long.

Under side :

Similar in pattern to the male, but all marks rather bolder and
stronger, especially those of the outer angle of the f.-w. and all of

die h.-w.

Early Stages

:

This is entirely unknown.

Distribution and Habits :

This very distinctive Charaxes was only recently discovered by
me in the forests along the coast of Kenya. They were first taken in

the Sekoke forest, and subsequently at Rabai. They are a race of

the species found in Tanganyika Territory, of which the female is still

unknown. This is a rather rare species with a very restricted range.

We took both male and female feeding on the fermenting sap of the

Mbembakofi tree.

Mimetic Associations :

There is little doubt that the males enter into the association

grouped around cithaeron kennethi and violetta and the females that

of the etheocles-ethalion group.

CHARAXES GUDERIANA RABAIENSIS, Poulton. PL GUI, figs.

1-4.

Expanse : Male 55-60 mm. Female 56-65 mm. Sexes unlike.

Male :

General colour black with blue and white spots. F.-w. falcate.
L.-w. : Deep blue-black, with a greenish sheen along the proximal

end of costa and at basal triangle. Cell with a large white spot at
apex and distal to this two white rectangular marks almost at bases of
5 and 6. A sub-marginal row of white to bluish-white post-discal
spots following the outline of the wing, extends from 7 to 2, very
seldom indicated even by a trace in lb. A marginal series of double
white line-spots at mid-point, increasing in size runs from 6 to lb.
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H.-w. : Deep blue-black with a series of shiny blue post-discal

spots diminishing in size from 2-6, the last three almost invisible; this

is followed by a sub-marginal row of blue spots, white and purple

centred, double in 1c and extending to 6. The marginal series con-

sists of five white spots, two in 7, one each in 4-6, with red dot in

centre, represented in 1c and 3 as blue linear marks with golden olive

central spots, double at anal angle.

Underside :

F.-w: Purply-grey with a sheen; cell with three black spots, one

at base, two oblique central and with an angled line toward apex;

between this and the black-lined apex is a large white area.
.

Sub-

basally in 5 and 6 are rectangular white marks, black-lined proximaily

;

these are followed by black bars sub-basal in lb 2, and 3 outwardly

bordered with white in the latter two; in lb and 2 are black lines

more proximaity placed. The post-discal series of whitish spots are

lined black internally while those of lb and 2 are widely bordered

with blue-black forming “ eye ” spots; the spots in lb are double

and blue in colour.

H.-w. : Rather more purply than the fore-wing; traversed by a

chocolate-brown zigzag bar extending from the mid-costa to the inner

fold where it fades into the more greyish colour of this area; distal

and contiguous to this is a more greyish and shiny line which
diminishes in width to area 1c. A post-discal series of crescentic

black-green and maroon marks run from the costa at 7 to the hind-

angle; the marginal series of spots are orange on a whitish base,

accentuated with a black line internally
;
the spots on the anal angle

are double, of a purply-pink colour and spotted distally with black.

Female :

F.-w. : Black-brown, paler along outer margin and more rufescent
at the basal angle; cell with a large creamy spot just below costa
toward apex; with a very small one at apex. Beyond this two large

rectangular creamy-ochreous spots sub-basal in 5 and 6, part of the
creamy-ochreous ala bar which extending from the mid area in la

crosses the wing in diminishing width to the sub-base of 3; a series of

post-discal spots arranged in a line to conform to the contour of the
wing run from 7-2; the margin of the wing in the mid-intercellular

area is rufescent from the apex to 3 then represented as double linear

creamy marks in lb and 2.

H.-w. : Basal triangle brownish-black, distal portion of wing
brown-black at costa merging to purply-black toward the hind-angle.

The fore-wing bar is continued through the hind-wing, similar in

colour, but gradually reduced in width to area 2 where it merges into

the greyish-brown of the inner fold. A sub-marginal row of spots runs

from 7 to the anal angle; the twTo upper are whitish, the remainder
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purply-blue with white central spot and contiguous at the hind-angle;

marginal series of internervular lunular marks orange from 7-4, then
greenish-blue with golden sheen; veins 2 and 4 with long black tails

outlined in white; fringe along dentate margin white.

Jnderside :

F.-w. : Ground colour grey with a shading of rufous and greenish
in the cell. The cell contains three black spots outlined in white, one
at base, two oblique at mid-point, distal to these a black wavy line;

apex of cell outlined in black; bases of lb and 2 crossed with black
bars. The creamy marks of the upper side are here represented in

paler form proximally outlined with black; the post-discal series are

represented as whitish ones with rufescent shading distally those in

lb and two remain white and are broadly bordered with black, forming
a marked “ eye ” spot.

H .-w. : Father more rufescent grey than the fore-wing; the basal

half is traversed by a broad chocolate-brown band which extends from
the costa to the inner margin where it expands; distal to this band is

one of white, corresponding somewhat to that on the reverse but more
sharply defined proximally, and more dentate distally and abruptly

tapering; there is a post-discal line of crescentic marks extending from
7 to the posterior angle, all of which are grey and maroon, with that

at the angle, blue and maroon, all proximally accentuated with a

black line; the marginal lines are as above, but those in lc to 2 and
3 carry black centres.

Early Stages

:

The eggs of this species are laid on the leaves of two species of

Brachystigia, edulis
,
and radii (Leguminosae). They are deposited

either on the upper surface or underside, more often the former. They
are creamy white, w'ith a slight depression on the top which is fluted,

the ridges being rather ill-defined. Eihgt to ten days elapse before

the larva emerges; it eats the shell and then rests for an hour or two.
The first stage colour is olive-green, with the head black, and tail

whitish. When the larva becomes about 7 mm. it moults and then
xS green with very fine papilliary marks; the head is now green also,

with dark tips to the horns. At the third stage, a yellowish lateral

line is developed as also dorsal ornamentation on the 6th and 8th seg-

ments. These dorsal marks are not very apparent until the last stage,

when they appear as slightly raised spots arranged in the form of a

criangle, the apex pointing forward, PI. LXXVIII, fig. 2. The head

is darker green than the body; rather elongate, though the facial disc

is rather markedly convex, and the horns are strong, somewhat
divergent, green at the bases and only slightly darker at the tip. The
facial line, not very pronounced, is yellowish. The two central pair

of short spines are bluish, PI. CYII, fig. 9. The pupa is small, about
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20 mm., light green in colour, without any dark markings except at

the anal end where at the front of the pedicle, two rows of three
tubercles, ochreous in colour, the distal rather further set out than
the others and larger, enclose a double forked yellow excrescence.
The whole surface of the pupal case has a “ frosted ” appearance,
accentuated on the upper margins of the wing scutae. The spiracular

dots are yellowish. Pupal stage lasts a fortnight to three weeks.

Distribution and Habits :

As already indicated in the name, the form obtained in Kenya is

a race of the typical species. Both males and females differ from the

nominate race. The males, in having much less blue on the hind-wing
and the females in colour and size of spots. This race was described

by Prof. Poulton from material sent to him by me in 1929. So far

as we know, this species is limited to the coastal zone and in the Teita

country, but it probably extends throughout the thornbush country

where its food plant exists. We have taken it in the forests from
Sokoke to Ganda. The males are seen at animal excreta and both

sexes can be taken at fermenting sap from trees. They are very

active and elusive insects.

Mimetic Associations :

The males enter into the etheocles-etesipe tavetensis group whilst
the females strongly recall the colour of castor flavifasciatus, and
hansali baringana, with the female form aubyni of etheocles also in

association.

We should now follow on with the remainder of this group, viz.,

Charaxes etheocles (s.l.) and ethalion. As most of the material
collected is still under expert examination by Dr. Jordan of Tring I

have considered it advisable to hold over the Mss. of these species
until a later issue.

We will now consider the final group of which Chx. laodice is the
type.

CHARAXES PORTHOS DUMMERI, Joicey and Talbot. PL CIV,
figs. 1 and 2.

Expanse : 80-85 mm. General colour black with blue markings.
Sexes said to be alike, but no female yet captured.

Pore and hind-wing rich blue-black. F.-w. with a large blue spot
just before the cell; a bright blue ala bar crosses from just beyond
the mid-point in la in an almost straight line toward the apex,
diminishing in width, up to 5 sometimes to 6. H-.w. also with a bar
of bright blue widest at mid-point lc, crossing to costa in diminishing
width; a sub-marginal row of blue spots, rather small, double in lc
extends to 7, each spot with a white centre. Marginal line of wing,
bright blue. No tails, but the f.-w. falcate.
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Underside :

The general appearance of this is somewhat “dead leaf” like, being
a greyish-brown with a slight sheen traversed by a dark brown line

which crosses both wings in a line corresponding to the outer margin of

the blue ala bar above. Distal to this line of the fore-wing is a strong-

shading of dark chestnut brown, most intense jusr below the apex.
The mid-area of the f.-w. is traversed by a brownish bar with irregular

outline of black and very narrowly white; the cell has two white black-

centred spots. The hind-wing central area has a slightly indicated

brownish bar outlined as in the fore-wing. The sub-marginal area

carries very small white spots corresponding to those above; while the

marginal line is reddish-brown.

Early Stages

:

Unknown.

Distribution :

This race is found through the greater part of the forested regions
of Uganda, but it is not common. Males are taken when feeding on
dung and such-like unsavoury bait. The underside is strongly cryptic.

Mimetic Associations :

These insects are outside members of the group centring round
Ch. tiridates

,
numenes, etesipe.

CHARAXES ZEL1CA DEPUNCTA, Joicey and Talbot, PI. CY,
figs. 1 and 2.

Expanse : 70-78 mm. General colour deep blue-black with blue

marks. Only the male is known.
E.-w. : Deep blue-black with a very strong blue sheen at the basal

angle
;
a blue spot at mid-point in 6 ;

the centre of the wing crossed by
a series of blue spots, sub-basal in 5 and 6 and 3, those in 2, lb set

a little further out, that in la rather further in so that a curve is

formed.
H.-w. : Ground colour as in the fore-wing; inner fold dull brown-

black; ala bar of discreet blue spots set well distal to the mid-line,

those in 4 and 5 nearly circular, the others elongate. Beyond this is

a submarginal row of very small yet distinct spots double and blue in

1c, the rest white with a slight tinge of blue proximally.

Underside :

The greater part of the fore and hind-wings brown with a strong

sheen, the distal borders of both ochreous-grey with a slightly paler

wavy line in the fore-wing and a darker bar in the hind-wing. There
is a large ochreous spot just beyond the mid-point in lb

;
the cell has

two small black spots outlined in white; the mid-area of the wing is

crossed by two very narrow zigzag lines, the outer one touching the

pale spot in lb.
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The distal pale area of the h.-w. carries sub-marginal white or
very pale lilac spots, one in each cellule. The anal angle is produced
Out there are no “ tails.”

We have no specimens of the female, and according to Seitz this

sex is unknown.

Early Stages :

Unknown.

Distribution :

Throughout the forests of Uganda to Elgon and Nandi. This
Charaxes is a race of the nominate form of West Africa and the Congo.
It differs principally in the reduction in the blue markings and the
absence of the sub-marginal line of blue of the hind-wing. It is

entirely a forest species and keeps to the thicker areas, but can be
readily attracted to bait of various kinds. The underside is procryptic,

strongly resembling a dead leaf.

PALLA USSHERI INTERPOSITA
,

Joic. and Talbot. PI. CYI,
figs. 1-4.

Expanse : 75-83 mm. in the male, 75-90 mm. in the female.
Sexes unlike.

E. -w. : Greater part of the wing deep brown-black; basal triangle

olive; the intervening area taken up by a conspicuous white bar ex-

tending from the mid-area of the hind-margin to the costa, distal to

the apex of the cell. This bar which is wider at the base and tapers
to the costa is tinged with violet distally and with blue proximally;
the proximal border is incised at the apex of the cell by a black line.

The distal border, especially in lb and 2, carries wavy greyish lines.

H.-w. : Basally olive merging through rufous to the broad orange

bar which traverses the wing from the costa to the area between the

anal angle and the long broad tail at vein 4. Distal to this, the wing
is black-brown. A double white spot is present at the anal angle; a

black, white-centred spot sub-marginal in 2, and a brown “ eye

spot in 4.

Underside :

F. -w. : Basal area rich chocolate-brown; the cell traversed by
four black and white narrow transverse lines; the bases of la
and lb also crossed by a line in each. The distal margin of the

brown area is outlined in black. The ground colour of the central

zone of the wing is white, distally shading through grey to olive-brown

at the outer margin; the marginal area including the apex is immacu-
late, as is also the proximal border of the white area, but the inter-

vening zone is heavily decorated with broken vermiculations from the
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costa to the hind-margin and distally bordered by a dark blackish
zigzag line from the posterior angle to 5.

H.-w. : Basal area chocolate-brown distally bordered by a black
line; beyond this the wing is white and shaded as in the fore-wing
and similarly vermiculated. The margin is olive-brown and is

separated from the vermiculated area by a black line of contiguous
crescents distally bordered with white particularly in 2 where a white-
centred black “ eye ” spot is conspicuous. The anal angle carries

two white spots; 4 has a rufescent spot with white centre outlined

in black while similar though smaller spots decorated 5-7. The
inner margin of the wing is grey-olive transversely vermiculated in

black.

.Female :

General colour orange-rufous shading to whitish proximally.
F.-w. : Central zone of wing rich orange-rufous gradually shading

to yellow about the mid-areas of la and lb and the base of 2 and 3;

proximal to this, the wing lias a bluish tinge dusted over with rufous
scales in the cell; this basal area clear cut by the outline of the dark
area on the underside of the wing. The whole of the yellow and
orange area faintly vermiculated horizontally by darker marks from
below; the distal margin of the wing brown, separated from the

orange by a darker brown wavy line indenting the orange area at 4.

H.-w. : Shaded as in the fore -wing, but with rather more dark

brown at the distal border of the orange zone; the marginal border is

brown carrying large rufescent ocelli, one in each area, that in 2 being

proximally edged with white and having a large black spot with a

double bluish mark in the centre.

Underside :

Very much as in the male, but the white ground areas more
extensive and the marginal brownish areas lighter brown.

Early Stages

:

The eggs of this species are white or creamy and very small for

the size of the insect, being only about 1mm. in diameter. They are

laid singly on the leaves of a creeper, Porana densiflora, Hallier (Con-

volvulaceae), Luganda name, Kiwuba woba, a vine; also on Toddalia

aculeata, Pers. (Butaceae). When the eggs are first deposited, they

are spherical, but very soon, the top becomes depressed, but not

with regular flutings as in other species of Chciraxes.

The egg hatches in ten days. The newly-emerged larva is brown,
with a black head, and the slightest trace of tubercles in the position

where eventually horns develop. A week is spent in this stage and
then the first moult takes place. The larva becomes light brown
with light blue-green patches along the sides and dorsum; the head
now carries two short horns, slightly bifid at the tip, 2 mm. long.
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12. Ch. etheocles f. f. cedreatis.

13. Ch. etheocles f. /. etheocles.



At the third week a brown patch develops on the dorsum and
extends from the first to the sixth segment. The horns are now
4 mm. long and slightly recurved; the sides of the body show signs

of a frill. In the last instar, the full development of the curious
shape of the larva is reached. The colour and shape are cryptic, the

colour being brown and green like a half-dead leaf; and the body
having a lateral expansion or frill extending from the first to the last

segment, chiefly developed and slightly curved upwards in the region

of the sixth segment to the eighth, the general deceptive appearance

is exaggerated. The ground colour is a light green, decorated on the

dorsum with a patch of dark brownish green, which colour extends

from the third to the ninth segments and is carried outward to the

margin of the expanded frill.

There is in addition a very dark brown area on the edge of the
first two segments. Most of the segments bear two wdiite dorsal
spots. The greater part of the under surface is a rich orange shading
to pink anteriorly and posteriorly. The larva in an attitude of

defence is very curious; the fore and hind part of the body are raised

well above the resting surface and the fourth and fifth segments are

humped up, PI. LXXV, figs. 1 and 2; PI. XLVIII, figs. 1-lb. The
head is a dark brown or almost black, somewhat triangular in front

view and surmounted by a strong pair of black recurved horns,

widely bifid at the tips, PI. LXXVI, fig. 1. The pupa is very distinc-

tive in form and colour, being an opaque apple-green, with bold brown
lines along the lateral margins of the wing cases, with finer brown
lines and spots on the ventral surface and lined with dark green on
the dorsum of the thorax. The abdominal segments are markedly
convex ventrally and expanded laterally. The pupal stage lasts from
seven to ten days in warm humid weather, but may carry on much
longer if dull and cold, PI. XLVIII, fig. 1c.

Distribution :

This race of the West African species is so far as we know con-
fined to the forests of Uganda to as far east as Elgon. It is rather
local in its distribution, this being governed by the distribution of its

food plant. Males outnumber the females and are readily attracted
to bait, but the females are found in the sunny glades along which the

rood plant is growing. Both sexes have a rather weak flight, and
spend most of their Time basking in the sun on some high-placed
spray just out of reach of a net.

Mimetic Association :

The females undoubtedly come within the mimetic group centred

around Chx. fulvescens monitor and candiope.

(To be continued.)
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THE BIRDS OF KENYA AND UGANDA.

Part VIII.

By Y. G. L. van Someren, m.b.o.u., c.f.a.o.u., etc.

DUCKS.

ANATIDAE.

Introduction.

Broadly speaking, the Ducks of Kenya and Uganda are of two
categories, resident and migratory species, the latter being visitors

from Europe.
The African species are, to a certain extent, local migrants and

their movements are seasonal and climatic.

I propose to follow the arrangement of genera and species as

given in Sclater’s Systerna Avium /Ethiopicarum.
The notes under each species must of necessity be brief and in-

complete, as no detailed study of this group has ever been carried out

in Africa. Little is known of the seasonal moults; the nesting seasons,

juvenile plumages, and food, etc.

It is to be hoped that those interested in these birds will not

hesitate to publish their observations in the pages of this Journal.

ERISMATURA MACCOA, Evton. Red Diving Duck.
Ref. : Eyton, Monogr. Anat., p. 169, 1838.

Type locality : South Africa.

Distribution :

On all the permanent lakes of Kenya and most of those in

Uganda, rather uncommon in the latter country. Found occasionally

on some of the larger rivers, but should be considered a lake bird. At
times, is also to be seen on dams and deep “ rain pans.”

Description, Male, Adult :

Head and upper neck, black; chin sometimes greyish. Lower
neck, mantle, scapulars, lower rump and upper tail-coverts bright
chestnut; rump dark brown slightly speckled with fine light brown.
Breast, abdomen and vent, greyish-brown with silvery whitish tips to
each feather giving to the lower surface an almost white appearance.
Flanks light chestnut, with a slight freckling of lighter brown. Wings
grey-brown, primaries and outer secondaries uniform, slightly paler
on the inner webs, remainder of the feathers, especially the inner
secondaries, strongly freckled with ochreous-brown. No icing specu-

- lum. Wings very short and almost hidden by the flank feathers.
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Tail composed of long narrowly webbed, stiff blackish-brown feathers,

16-14. Bill short, high and broad, of a grey-blue colour, strongly

serrated at the margins, and strongly toothed; length 55 mm. depth

28 mm., width 28-30 mm.; legs and feet greyish. Length 415-440

mm. Wings 160-180 mm.
The immature male is very similar to the female.

.Female, Adult :

The whole of the upper surface from the hind-neck to the upper
tail-coverts grey-brown strongly though finely vermiculated and
ireckled with light brown and buffy-white, giving to the whole area,

a “ salt and pepper ” appearance. Top of head to a line just below
the level of the eye, grey-brown, each feather with an ochreous tip;

uelow this, an almost whitish line extending from the loral spot

towards the nape, but not meeting. Below this is a darker zone
coloured as the crown and extending back to the upper neck. Chin
md throat whitish gradually merging into the ashy-brown lower neck
which is somewhat barred with the whitish tips of the feathers.

Breast, abdomen and vent with a curious pale silky appearance due
to the wide buffy-white ends of the grey-brown feathers. Sides and
flanks ashy-brown, barred with buffy-white and slightly freckled.

Wings and tail as in the male. Bill and legs slatey-grey and
orownish-grey. Length 415-435 mm. Wings 150-165 mm.

Habits :

The Maccoa or Bed Diving Duck has a wider distribution within
our boundaries than has been supposed. Jackson states that he has
only seen it on Lake Naivasha, but I have records from Lakes Jipe,

Naivasha, Nakuru, Baringo, Marsabit, Ivarole, Budolf and the north
end of Kioga, and have been informed on good authority that it is

occasionally seen on Bunyoni. It is however most numerous on
Lakes Naivasha and Nakuru where they breed regularly.

Certain characters distinguish this bird at once from any other
duck. When on the water, the short thick neck, the conspicuous blue
bill, the bright chestnut colour of the back, and the upright position
of the tail make the male distinguishable at a glance. The female
has the same general outline, and the greyish colour with conspicuous
white line passing through the mid-line on the side of the head are

characteristic. Both sexes sit low in the water and are capable of

depressing themselves until almost to water level. The only other
species which might at first glance be confused with a cock bird is

the male of the African Pochard in full plumage, but the thick neck
and the angle at which the tail is carried make the Maccoa separable
at once. The thick neck is such that whereas in other duck the back
of the neck has to be split to skin the head out, in this species the
head can be passed through the neck with ease.
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As with other diving ducks this species is very loath to take wing,
preferring to escape notice by submerging and remaining motionless,

or if disturbed it will dive repeatedly. If forced to take flight, it

propels itself on the surface of the water with rapidly moving legs

before sufficient impetus is obtained to raise the heavy body by flight

alone. Once on the wing, flight is strong but no height is reached
nor is it sustained; the first chance of dropping into a sheltered clump
of water-lilies is seized. The type of water preferred by these birds

is one which is well sheltered and carrying large expanses of water-

lilies and other aquatic weeds.

The food (from stomach examination) would appear to be mostly
vegetable, consisting of seeds, roots and algae, but a quantity of

larvae and small molluscs is also eaten. The bulk of the food is

obtained by diving and is sub-aquatic.

The nesting season has not been clearly defined; nests have been

found in January, June, and July, and breeding birds obtained in

May and October. The nest is a floating one, somewhat like that of

the Crested Grebe; a mass of sodden vegetation raised about four to

five inches, with a depression in the middle lined with reeds and other

aquatic vegetation. No down has ever been found in the nest by

me nor is such recorded by other observers. The eggs are large,

rather rough in texture, pale greenish or bluish white in colour,

measuring 50 x 66 mm. The full clutch is not exactly known; the

greatest number I personally have found is five, but broods of

ducklings observed by me have not contained more than three to four

individuals.

Unfortunately I have been unable to examine the ducklings in

down and can give no detailed description, nor can I find any pub-
lished account of them.

No periods of “ flighting ” have been observed by me and taken
all round, this species does not offer a great deal of sport to the

gunner. Their great reluctance to rise makes them appear absurdly

tame.
For the most part, these birds are remarkably silent. I have

heard them utter a low wheezy note and the apparent equivalent to
the quack of an ordinary duck is a most peculiar note which might
be rendered thus: AOW-U-U-U-U-

;
the sound is made when the bird

raises its head and depresses it on to the breast. My friend Capt.
-Dent likens it to the noise produced when “ gargling ” without any
liquid in the mouth

!

Moults :

No examination has ever been made to ascertain the form or

periods of moults. From specimens available, a complete wing moult
takes place in September and October; beyond this we have no
records.
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THALAS80RNIS LEUCONOTUS LEUCONOTUS, Eyton. White-
rumped Diving Duck.

Ref. : Eyton, Monogr. Anat, p. 168, 1838.

Type locality : South Africa.

Distribution :

On practically all the lakes and swamp-margined rivers and many
artificial dams in Kenya and Uganda.
Description, Male, Adult :

Top of head blackish, feathers with marked black central shaft
and slight ochreous margins and bars; this colour extends down the
back of the neck to the mantle. A large white patch is present in

the concavity at the side of the bill and extends through the gape to

the base of the mandible; chin and throat black; sides of the head and
neck ochreous-straw coloured, the former area spotted with black. A
marked constriction is present at the base of the neck accentuating
the ochreous neck colour from the barred upper breast and mantle.

The whole of the mantle and scapulars are barred with alternate bars

of ochreous and blackish-brown, the bars increasing in width and
intensity of colour from the upper mantle to the end of the inner

secondaries. Thus the upper surface has a rufescent, rather mottled

appearance. Covered over by the wings and the scapulars, the back,

to as far as the upper tail-coverts is white, becoming mottled with

black just above the tail. The tail feathers are narrow, stiff, and

very short; dark blackish-brown with pale marginal edges and irregular

marks.

The undersurface shades from the upper breast to the vent from
a finely black-brown barred ochreous to broadly barred ochreous to

rufescent on the flank to a grey brown on the abdomen which may be
slightly barred or almost uniform. In some freshly moulted speci-

mens the whole of the breast has a uniform sandy-ochreous appear-

ance due to slight development only of the dark barring.

Most of the wing feathers with the exception of the outer
primaries are blackish-brown tipped and barred with rufous. Legs
and feet lead-grey or olive-grey; bill, greyish olive-brown with the
lateral areas mottled with yellowish; base high, 25 mm. width broad,
23 mm, length 48-50 mm., tip strongly toothed. Length from bill

to tip of tail 365-389 mm.; wings 155-175 mm.

Eemale, Adult :

Very similar to the male but slightly smaller.

Juvenile :

I can find no record of a description of the young in down nor of

the immature bird in first feather.
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Moults :

No detailed study of the sequence or season of moult has been
carried out. Birds which had moulted all the flight feathers were

observed in August, but at the same time others were strong on the

wing. Some February and October birds are in fresh body plumage
while others taken at the same time are very much worn. This is a

field of study which would well repay time spent in the investigation.

Habits :

This singular looking duck, with its curiously-shaped compact
body, and legs set well back, is especially evolved to suit its environ-

ment. The ease with which it dives and swims through thick aquatic

vegetation is proof of this. It dives and swims under water as well

as any Grebe, and being an expert in this direction, it is not surpris-

ing to find that its powers of flight are not too good. Its reluctance

to rise off the water is marked; rather does it trust to its remarkable

resemblance to its surroundings and its power of submergence. At
any time, the body floats deep in the water, but the bird is capable

of further flattening itself to the water surface, and by remaining still

escapes detection. The curious rounded head, with its peculiar

colouration and constriction round the neck bears a strong resemblance

to the often speckled and yellowing heads of the w^ater-lilies
;
similarly

also, the variagated colour of the back, blends with the mottled colour

of the lily leaves, for these leaves are usually mottled by injury and

disease marks and usually have the margins raised in a wavy line

above the surface of the water. The type of water frequented is one

rendered quiet by the mass of water-lilies and other vegetation growing

m it.

If a bird is forced to take flight, it rises with a considerable
amount of splashing and the feet are used with energy over a long-

distance before sufficient way is obtained for the bird to depend on
wings alone; even then, the legs and feet are held pendent, with the
toes outspread, ready for action as soon as the bird drops to water,
which it does with alacrity. Though reluctant to fly, once on the
wing and kept on the move, these birds have quite a fair speed, but
fhey remain so near the water and are unsatisfactory from the sport-

ing point of view. A winged bird will give a lot of trouble when
hunted for; they dive under the vegetation and hold on, and when
forced to take breath will project the bill and part of the head only
above water. As already indicated, the species is to be found on
practically all lakes, and where dams have been made of fair size and
nave become overgrown, there these birds will turn up, and if undis-

turbed, will stay for lengthy periods. Certain small swamps along
the coast of Kenya are frequented by the “ White rump,” and even
some of the rivers with sluggish backwaters are visited periodically.

During the non-breeding season these birds are seen in pairs or singly,
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but when the young are hatched small parties of a dozen are encoun-
tered. Because of their propensity for diving and swimming sub-
merged, these birds have been badly victimised by the netting which
has up to now been allowed on Lake Naivasha. Five inch gill nets
set for Tilapia have accounted for dozens. This bird seldom takes to

land; the position of the legs render it difficult for walking. They
more or less “ squat on their haunches.” The nesting season has
not been ascertained with any exactitude; Jackson found nests in June
and July, I have seen them in May to July and shot a female with
well-formed eggs in the beginning of November. The nest is either

placed on a well-sheltered floating islet, or just within the edges of

papyrus and reeds. It is a depression lined with leaves or reeds and
other vegetation, with a trace of down. Old coot or grebe nests are

sometimes adapted. Most nests have a distinct approach or “ run,”

so that when disturbed the bird can slip off quickly and quietly. The
eggs are large in comparison with the size of the bird; an average

egg will measure 66 x 48-50 mm. In colour they are a warm-buffy-

brown, smooth, and with a slight gloss. Six to ten eggs form an

average clutch, but Jackson records as many as fourteen.

The courtship display has not been recorded, and here is a line

of observation well worth carrying out.

The note of this bird is a rather wheezy whistling one of three

notes, uttered when they are disturbed, or chasing one another. They
also have a curious full hissing sound, like the escape of air from a
faulty tyre valve.

NYROCA NYROCA NYROCA, Gulden. White-eyed Pochard or
Ferruginous Luck.

Bef. : Guldenstadt, Nov. Comm. Petrop. XIY, pt. 1, p.
403, 1770.

Type locality : South Russia.

Distribution :

This species is a rare winter migrant to eastern Africa from
central and southern Europe, its breeding range being south-eastern
Europe to Tibet.

Description, Male, Adult :

Head, neck, breast and sides of the body rusty chestnut-brown,
rather darker on the crown of the head. Chin patch white. Mantle,
scapulars and inner secondaries dark blackish-brown with rusty brown
freckling, the whole with oily green sheen in certain lights.

Wings dark blackish-brown, primaries with large almost white
patch on inner webs, secondaries with conspicuous white speculum
bordered with black. Back and rump very dark brown, almost black;
tail slightly lighter in colour; lower breast, abdomen and under tail-
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coverts white, with a tinge of brown in the region of the thigh and
vent; feathers behind the thighs vermiculated. Eyes conspicuously
white; bill olive-green with blackish ridge, 40-48 mm. in longest ex-

posed area, 23 mm. high, 20 mm. at widest part. Legs and toes

greenish-black, with yellowish mottling.

Immature males are less chestnut and tinged with brown on the

undersurface. Eyes brown.

Female, Adult :

General scheme of colour as in the male, but the chestnut areas
are browner and darker; wing speculum less white; and the abdomen
is tinged with brownish. Eyes brown, bill and legs as the male.

Habits :

The White-eyed Pochard, as already stated, is a visitor from the
north. Its distribution within our territories is very restricted, so far
as we know. There are only two definite records supported by skins,

one by Jackson of a bird shot from a small flock by Archer, at

Butiaba, Lake Albert; the other shot on Lake Naivasha in February,
1925, and now in my collection. Other unsupported records are of

a bird shot on Naivasha in January, 1920, and another on Nakuru in

the same month. It will be seen therefore that either the bird is an
occasional visitor to our parts or possibly it has been overlooked by
sportsmen and ornithologists alike. When on the water, the dark
back, white under tail-coverts and the chestnut head should enable

one to recognise this bird easily. There are however some species

which might be confused with it, viz., the male African Pochard
which in full plumage has a dark chestnut head, a dark underside

to the body and dark undertail-coverts. The female might be mis-

taken for either the African Pochard or the female of the Tufted Duck;
but in both cases the white under the tail should distinguish them.

This bird prefers the quiet waters of a reedy bed to the more

open water, and it obtains most of its food by diving. The food is

mostly vegetable, but insects Crustacea and mollusca are also taken.

According to Bannerman, Eagle Clark describes its call as Kerr-

kere-kirr.

NYROCA ERYTHROPTHALMA (Weid.). African Ked-eyed Pochard.

Bef. : Weid, Beitr. Nat. Bras. Iv, p. 929, 1833.

Type locality : Bahia.

Distribution :

On all the lakes in Kenya and Uganda; often on dams and tem-

porary lakelets and sw^amps during the rainy season.
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Description, Male, Adult :

Face, crown, nape, back of neck, front of throat, black with
strong purply sheen; side of head and sides of neck, chestnut with a

strong purple bloom and sheen. Chin frequently with a white patch.

Lower neck and breast very dark black-brown, almost black, wdth a

strong sheen. Abdomen, vent and under tail-coverts grey-brown with
slightly paler tips to each feather; these tips are worn off quickly.

Sides of body and flanks with a rusty shade, finely vermieulated and
spotted with greyish; mantle, scapulars, and secondary coverts and
lesser wing coverts dark brown finely vermieulated with greyish-

brown; primaries dark brown with paler inner webs; secondaries dark

brown with an oily green sheen crossed by a white speculum out-

lined in black; rump and tail dark brown to black. Feathers at side

of tail black.

Bill short, 50-55 mm. long, 25 high, 28 wide, blue-grey in colour,

with a black nail or tooth. Feet and legs lead grey; eyes red to scarlet.

Male, Immature :

In general scheme of colour, very much like the female, but
rather paler below and much lighter above. The change of body
plumage is preceded by a complete shedding of the wing feathers
(primaries and secondaries) then the coverts. Then follows a gradual
replacement of all the body and head feathers, the latter being com-
pleted first, followed by the mantle, back, breat and abdomen. The
tail feathers are replaced last.

Moults :

There is no recognised “ eclipse ” plumage, nor is there a definite

period when the adutls shed their flight feathers. I have records of

adults in flightless condition, in August, September, and February,
but at the same time one can observe others which are in full wing.

Female, Adult :

Crown and back of neck brown, slightly darker on the former;
sides of head brown, with a white patch at the sides of the base of the
bill, extending to the chin and throat; lower eye-lid white; a whitish
post occular streak which widens out and surrounding the brown

cheek ” patch joins the whitish of the -throat; upper breast
and sides of body brown writh silky-ochreous tips; lower breast and
abdomen greyish-brown, each feather broadly tipped with silky

greyish-white, giving the whole a shiny pale appearance; vent and
lower tail-coverts ashy-brown. The pale tips to the breast and
abdominal feathers wear off and the undersurface becomes a darker
ashy-brown. Mantle, scapulars, and long secondaries dark brown
with slightly paler edging, the last area with an oily greenish-brown
sheen. Wing coverts dark brown; secondaries dark brownish at ends,
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with greenish sheen, rest white forming a conspicuous speculum.

Primaries brown with paler almost whitish inner webs and bases.

Tail dark brown. Bill and feet as in the male, but the former less

blue. Eyes red-brown or brown.

Eemale, Immature :

Very similar to the above, but paler throughout, the post-

occular stripe ill-defined; the long inner secondaries buffy-grey. The
change of plumage into adult follows the same sequence as in the

male.

Habits :

Next to the Yellow-billed Duck, this species is quite one of the

commonest. Its distribution is wide, extending as it does from the

coast right through to Uganda. Jackson gives a long list of localities

which include all the permanent and semi-permanent waters (swamps
and lakes) in Kenya and Uganda. With the construction of artificial

waters such as dams, the species is even more widely spread than

before, but at the same time I very much doubt if the yearly aggre-

gate of numbers is any greater.

On most of the larger lakes, this species is resident, but there is

a local migration from smaller to larger and vice versa; this former
movement being due to lack of food and suitable environment as the

waters decrease in size, with the onset of the dry season.

There is a further movement of this bird where it occurs on the

larger lakes; a movement which synchronises with the times of flight-

ing. The flight is usually from the shallower feeding grounds near

the shore to the deep water in the middle. One can always find these

birds in large numbers during the day in the middle of Lakes Nakuru
and Naivasha. Shore-flighting also occurs from one favourite feeding

ground to another.

As the bulk of the food consists of aquatic vegetation, in the form
of seeds, roots and shoots, which grow under the water, this species

has become an expert diver. Larvae, Crustacea and small aquatic
molluscs are also eaten.

In certain of the lakes, where there is more or less of a beech,
or clear mud flats, one can observe these birds on land; they are by
no means “ land ” birds, their walk being ungainly and wobbly.

This species has two nesting periods, March to July, and October
and November. It is uncertain whether any one pair breeds twice in

the year, but at the periods stated, both eggs and young can be seen.

The nest is placed in thickish reeds, built up well above water level,

but not on dry land. It is constructed of leaves of rushes and broad-
leaved aquatic plants and is more or less dry. The usual clutch con-

sists of six to eight eggs, rather oval, of a creamy colour, measuring
on an average 56 mm. x 48.
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The duckling in down is very dark brown with paler patches, on
the back, with yellowish tinge on the neck and undersurface. No
detailed description can be given as I have been unable to handle
specimens, nor is there a published record.

As a sporting bird, the African Pochard is one of the best as its

flight is fairly strong and sustained. They can be driven over guns
several times, but if the water is a large one, they eventually find their

way to the centre.

A point of interest in the matter of plumages is that prolonged

residence on Lake Nakuru or any of the other soda lakes produces

a bleaching so that eventually some birds become buffy.

NYROCA FULIGULA, Linnaeus. The European Tufted Duck.

Pef. : Linnaeus, Syst. Nat., p. 128, 10th Ed., 1758.

Type locality : Sweden.

Distribution :

A winter visitor to most of the larger lakes in Kenya and Uganda.

Description, Male, Adult :

The whole of the head, neck and upper breast black, the first

with a strong purple tinge, the latter with bottle-green reflections.

Top of head with a long crest of purply-black feathers; sometimes
there is a small triangular white patch on the chin; lower breast
brown-black with whitish tips; the whole of the under surface white,
slightly vermiculated on the sides of the body, and streaked on the
lower abdomen; feathers on side of vent blackish, and vermiculated;
vent and under tail-coverts black-brown with paler tips. Mantle,
scapulars, back and rump,, brown-black to black, the first two areas
finely freckled with lighter brown. Primaries and primary coverts

dark brown, the former with paler inner webs and black tipped;

secondaries with a conspicuous white speculum bordered with black;

wing coverts dark brown to black-brown. Tail black. Bill, grey

with black nail, shortish, 40-45 mm., width 22 mm., height at base,

25 mm. Legs and feet blue-grey. Eyes golden yellow. Length 430-

460 mm. Wings 190-200 mm.

Male, Immature :

General scheme of plumage as in the female.

Eemale, Adult :

Head, neck and upper breast dark brown, with slight darker
mottling on the cheeks and with a greeny sheen; back of crown with
elongated feathers forming a tuft, but not so well developed as in

the male. A whitish patch is present on the face at the curve at the

base of the mandible. Mantle, scapulars, and wings dark blackish-
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brown, with slightly paler tips and faint peppering, the whole with
greenish sheen. Lower breast and abdomen, white, slightly mottled
and freckled on the side of the body, and faintly barred on the
abdomen; vent and under tail-coverts whitish barred with pale brown-
ish. Lump and tail dark brown. Long flank feathers ashy-grey
with freckling. Wings as in the male; white speculum obvious. °Bill
slate grey; feet and legs sl^te grey. Length 420 mm. -435 mm.

Habits :

The Tufted Drake in full plumage is very distinctive and should
not be confused with any other

;
females on the other hand might pos-

sibly be confused with the female of the White-eyed Pochard if viewed
from a distance. The Tufted Duck has of late years become a wide-
spread species during the winter months. Most of the lakes are
frequented, and so even the larger swamps. Where large dams exist,

small flocks may be seen. They are however not common.
These birds are usually seen in small companies of four to a

dozen or so. In the morning and evening they keep to the more
sheltered lagoons and bays where they obtain their food by diving

(their diet consists of vegetation Crustacea, molluscs, small fish, and
insects), but during the greater part of the day they seek deep water.

The earliest date of arrival in Kenya so far as my records go is

early November, and the latest date before departure, April 3rd.

I have seen specimens from Nakuru, Naivasha, and Kinangop
and Jackson records birds from Lake N’kugule and Kikorongo in

Western Uganda. H. B. Sharpe states that the species visits

Marsabit lake between November and March.
The call of this bird is curious, somewhat like the syllables karoo

karoo; but they also have a long drawn whistle.

The moults of the Tufted Duck as they occur here present some

interesting features; to mention one point, birds shot in March, in

otherwise full dress, have the primaries exceedingly worn and faded;

would these be entirely shed and renewed before the birds made their

northward journey ?

SPATULA CLYPEATA (Linnaeus). European Shoveler.

Ref. : Linnaeus, Syst. Nat., p. 124, 1758.

Type locality : Sweden.

Distribution :

On all the permanent and semi-permanent lakes and swamps of

Kenya and Uganda, during the winter.

Description, Male, Adult :

Head and neck glossy green, darker on the top of head and throat
;

breast pure white followed by light chestnut or cinnamon brown to
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as far as the abdomen where slight barring is present
;
sides and flanks

deeper chestnut shading to rusty-ochreous finely vermiculated with
blackish-brown. Mantle and back blackish-brown, with paler brown
edges; rump and upper tail-coverts blue-black to green-black; short

scapulars white; median ones white and black, long ones French blue

streaked with white and black internally. Coverts of wing blue;

speculum on secondaries metallic green bordered by white secondary
coverts; primaries dark earth-brown paler on the inner webs and with

white shafts. Bill long and spatulate, black in colour, and carrying

strongly developed comb-fringe on inner side of edge. Length 70-74

mm., width 85 mm. Eyes orange to yellow; legs and feet orange,

short and comparatively small.

Male, Immature :

Very like the female but markings bolder, and the bill is darker

and larger.

Moults :

The variation in plumages of male Shovelers as observed in this

country is well worth studying. As is well known, this species has
what is called an “ eclipse ” plumage, i.e. a change of plumage from
the breeding dress to one almost identical with that of the female.
The change takes place while the female is brooding or with young,
May to August. This dress is retained until August to September
when the winter and full dress is again assumed and should be com-
plete in December. These points are mentioned to help in the
elucidation of the various plumages in which we find males in this

country. Throughout many years’ observation, 1 have noted very
few males in full plumage on arrival at the end of October
or November. Such birds are seen in January to April, but even
then few are complete. Of over fifty skins examined by me, fully

two-thirds are birds of the year in first winter plumage. The adult

male still in eclipse can usually be recognised from a young male or

a female, by the more strongly developed, darker bill; the darker

streaking of the head and neck; the darker more green-black

feathers of the back and rump; the more decided and wider white

bar in front of the speculum; the bluer coverts; and more strongly

marked underside.

One frequently sees males which have partially green and black
.beads; with an indication of a white breast but with brown or blackish
horse-shoe marks on the white, and with pinky-cinnamon abdomen;
white scapulars hardly showing—these are young males of the previous
year in first summer dress. They would subsequently pass into

eclipse and later, August to December, moult into the fully adult
breeding plumage.
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-Female, Adult :

Head and neck pink- or sandy-buff, streaked with blackish-brown,
more heavily on the former; chin and throat paler buffy-white; mantle
and scapulars sepia brown with crescentic discal mark and edges of

pink-buff; long scapulars broadly edged and of a darker more greenish
black, tipped and pointed with buff. Breast and underside pink-buff

with the darker bases of the feathers more pronounced on the upper
breast and lower abdomen; sides of body sepia-brown with' broad buff

edging; back and rump dark sepia with crescentic and angular discal

marks and narrow buffy edges. Wing coverts dull bluish-grey;

secondary coverts tipped with white; secondaries with green speculum,
not so bright as in the male, and white tipped; primaries blackish

brown, white shafted. Bill greenish-brown on dorsum shading to

yellow marginally; not so long as in the male. Feet and legs orange

yellow.

Female, Immature :

Very like the adult but generally paler and not so streaked;
wings, especially the speculum duller, the latter hardly greenish.

Female, Eclipse :

Very like the spring bird, but with less developed buffy margins.

This plumage is difficult to distinguish from the first winter; this latter

however is usually paler and speculum is not developed.

Habits :

The Shoveler is a migrant from the north and does not breed in

Eastern Africa. The earliest record of arrival which I have noted is

the last week of October; the bulk appear in November and Decem-
ber and remain until March, a few remaining until late April. These
last are birds of the previous year and would not breed.

The species is found on all the lakes, swamps, and dams and
those rivers which at times overflow their banks and produce lagoons
and backwaters. The Shoveler is partial to shallow water; thus it

is mostly seen in pools, backwaters and shallow lagoons where reeds

are plentiful and vegetation profuse. Unless compelled, it seldom
resorts to deep water. The most marked character by which this

bird can be distinguished is the long spatulate bill; the drake in full

plumage is of course at once recognisable by his conspicuous colouring.

When swimming, the breast is sunk low, but the remainder of

the body is fairly high, though the tail is not held at an angle.

The habit of this bird in keeping to the shallow reedy beds has

been the death of quite a number, especially on Lake Nakuru; here

the pythons lurk, and many an unwary bird has fallen victim. In

one instance I shot a moderately sized python with three Shoveler

inside it; another one had two. A noticeable feature with these birds,

when resting on land, is the shortness and smallness of the legs and

beet.
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The Shoveler gives very good sport both when driven and when
flushed, and owing to the preference for shallows, can be made to

fly from one feeding ground to another several times. The flight is

rather weak.
The curious spatulate bill is especially adapted to the method of

feeding; the head is outstretched and the bill held flat to the surface

of the water; with side to side movement the water is taken in and
sifted through the strongly developed combe or lamellae at the sides

of the bill. Seeds of aquatic plants, algae, Crustacea, small molluscs,

and even tadpoles go to form the diet of this bird.

SPATULA CAPENSIS (Eyton). Cape Shoveler.
Ref. : Eyton, Monogr. Anat ., p. 135, 1838.

Type locality : South Africa.

This species is mentioned because of a record published by Major
Boyd Horsburgh, “ Game Birds and Waterfowl of South Africa,”
page 143, who states, “ It is supposed to be confined to South Africa,

but I shot a fine male in British East Africa, in company with some
European Shovelers.” Further, Sclater mentions, “one unsatisfac-

tory record from Abyssinia.” The author of the East African record
was well acquainted with both species of Shoveler, and would hardly
make an error in identification. This record is not referred to by
Sclater in his Syste?na Avium TEthiopicarum

,
but I consider it worth

mentioning, in the hope that some collector or sportsman may some
day secure undoubted examples.
Description, Male, Adult :

Very like the “ eclipse ” male of the European Shoveler, but

rather more strongly marked below and more speckled with sepia to

brown; long scapulars metallic dark green; upper tail-coverts and tail

leathers very dark brown to blackish with some indication of brownish

bars. Bill black.

ANAS PLATYRHYNGHOS, Linn. European Mallard or Wild Duck.
Ref. : Linnaeus, Syst. Nat., 10th Ed., p. 125, 1758.
Type locality : Sweden.

The Mallard is a winter migrant to the Sudan and Abyssinia, and
there appears no reason why it should not on occasion extend as far

south as Kenya, but the only record is one by H. B. Sharpe, who
records it from Marsabit Lake, Bateleur, Vol. II, No. 4, p. 106, 1930.

He writes as follows :
“ I shot a male on Marsabit Lake in February,

1928. Both males and females at the end of January and in February,
1929. One male in full plumage; young males and females, shot on
different occasions and observed at other times.” Also shot on
Koronli Water, 36 miles W.-N.-W. Marsabit. No specimens were
preserved as Sharpe was unaware of the particular interest of the

record.
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The species has not been recorded from Kenya or Uganda prior

to the above.

ANAS UNDULATA UNDULATA
,
Dubois. Yellow-billed Duck.

Ref. : Dubois, Orn. Gall., i.p. 119, pi. 77, 1837.

Type locality : Cape of Good Hope.

Distribution :

On practically all waters throughout Kenya and Uganda, lakes,

dams, temporary swamps, and larger rivers; more plentiful on the

larger permanent waters.

Description, Male, Adult :

Head and neck blackish brown to black, streaked with fine greyish
white (light margins to the feathers). Top of head and face darker.
Lower neck, breast, abdomen mottled, each feather being grey-brown
to sepia with broad whitish margins and looped discal marks; the
abdominal feathers with slight freckling on the white margins; the
flank feathers with more clearly defined discal loop and often with a

white streak along the shaft. Mantle and short scapulars blackish-

orown with greyish-white narrow edging; long scapulars of a similar

colour but with an olive sheen. Wing coverts grey-brown with white
edges; secondary coverts grey-brown with a sub-terminal white oblique

bar followed by a velvety black tip. Secondaries on the outer web
metallic green or purple-blue according to the angle of view, with a

wide sub-terminal black bar bordered by terminal white; long inner

secondaries with the outer web velvety black. Back and rump black;

upper tail-coverts brown-black with whitish margins; tails brownish-

black edged with whitish, the central pair pointed and with a purply

gloss, not upturned. Under tail-coverts black-brown with whitish

margins and discal angular marks. Bill yellow, with black on the

dorsum, the nail, and at the base; mandible brown with yellow end,

black nail. Feet and legs, grey-brown, brownish-yellow or greyish.

Byes brown or sepia. Length 480-500 mm. Wings 250-265 mm.

Male, Immature :

Somewhat like a female, but lighter in colour; the feathers on the
under surface smaller, with less defined dark centres, giving to the
whole a streaky appearance. Light margins to the upper side more
ochreous tinged, dark areas more brownish. Wing speculum with
little green, more blackish. Much smaller than adult. Wings 210-220.

Female :

Very similar to the male in pattern and colour, but the dark areas

of the feathers more brownish not so black, the pale edging more
tinged with ochreous, thus the mottling is not so contrasty. Wing
speculum not so developed. Size smaller; wings 230-245 mm.
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Immature Female:

As male of same age.

Juvenile in Down :

Upper surface including the crown of the head, dark brown with
an olive tinge; a slight yellowish patch on the sides of the head;
yellow patches on the wings, the scapular region and the side of the

pelvic ridge; the whole of the under surface yellow fading to whitish

on the vent.

Moults :

The moults have not been studied closely. The wing moult takes

place in August and late July and specimens in this condition have
been taken by me in February, these latter immature birds of the

previous year.

FIabit s :

The Yellow-bill is widespread over Kenya, being found in tem-
porary swamps along the coast, on permanent waters in that region,

and on lakes, swamps, dams and some rivers in the interior. It occurs
on Lake Marsabit throughout the year and is found in Uganda from
east to wrest. Local movements take place from permanent waters
to temporary ones during the rains and just after, but few breed on
the non-permanent swamps. I have actually shot the species on the

Nairobi stream below Pangani Village. The breeding season is, in

this species, more defined than with most; the birds which have paired

on the commencement of the rains in March, start nesting at the

end of April, and both eggs and ducklings can be seen up to late July.

A few birds undoubtedly nest in October-NoA^ember. The nest is

placed away from water, sometimes as much as 200 yards, and in

this the Yellow-bill resembles the Mallard. A shallow hollow is

scraped out under some thick scrub or tufty grass, and grasses or a

lew odd leaves are placed in it and round about. As the clutch nears

completion, down is plucked and added to the nesting material, so

that the nest then appears much deeper than before. The eggs,

usually six to eight, seldom more, are creamy and smooth and typi-

cally duck-egg shape, 55 x 43 (average). Some eggs have a slight

greeny tinge.

The hen bird sits close, and if suddenly disturbed will make oh
at once, but often returns and adopts the “ broken-wing stunt ” in an
endeavour to distract one’s attention from the nest. This dodge is

more frequently resorted to if the eggs are hard-set. The incubation
period is just on a month (28 days). The courting display of the male
is very like that of the Mallard; the call note is also very similar;

the male note may be likened to QUEERK QUEERK, while that of

the female is a more decided QUACK. When the nesting season is
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on, one may see two or three males together or even single birds, and
if accompanied by females, they are probably young birds. During
the off season, congregations of twenty are common, but on the larger

lakes where feeding grounds are numerous, individual bunches are

not so large.

When Glass’ Island was in existence on Naivasha, dozens of

Yellow-bill nested there : the place was literally thick with nests.

Crescent Island is still a favourite ground.
The food consists of vegetation, seeds, aquatic insects, mulluscs,

and Crustacea, frogs and tadpoles. The species is easy to keep m
captivity and will breed in large enclosures with plenty of water

available.

As a sporting bird, the Yrellow-bill ranks high. It has a strong

sustained flight, can be driven, and has morning and evening flights,

the direction of which can be ascertained with a little trouble. This

species is particularly amenable to ordinary methods of wild duck
preservation, and for this reason it should be conserved by these

methods in order to keep up its numbers. It is to be hoped that the

suggested Conservancy Board for Naivasha will take the matter in

hand.

ANAS U,NDULATA RUEPPELLI
,
Blyth. Abyssinian Yellow-billed

Duck.
Ref. : Blyth, Jrl. Asiat. Soc. Beng., xxiv, p. 265, 1856.

Type locality : Inner N.E. Africa.

This northern race is mentioned here as being of interest in that

undoubted intergrades between it and the southern bird are found in

Northern Uganda, and possibly in the Northern Frontier Province of

Kenya. The differences in colour between the two races is slight;

the northern race having a more decidedly blue speculum which in

certain lights is lilac-blue, and the underside is whiter.

ANAS SPARSA, Eyton. Black River Duck.
Ref. : Eyton, Monogr. Anat., p. 142, 1838.

Type locality : South Africa.

Distribution :

On rivers and streams in the higher altitudes of Kenya and

Uganda; on some of the crater lakes, and occasionally on dams fed

from permanent streams.

Description, Male, Adult :

Crown and sides of head black, streaked with greyish to white,
rather darker on the former; throat and neck more equally streaked
blackish and white, sometimes with a half ring of white feathers at

the base of the neck. The whole of the underside from breast to vent
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ashy-brown-black, each feather edged at tip with greyish; flanks rather
darker; undertail coverts dark brown-black with white bars. Mantle
back and rump ashy-black, the last two with an olive sheen, with very
faint greyish tips; upper tail-coverts darker, almost black, with white
bars. Tail dark brown-black with white bars or spots; scapulars ashy-
brown- black, the longer ones with conspicuous large white spots and
bars; lesser wing-coverts ashy; secondary coverts, basally white with
broad velvety-black ends; secondaries with wide bottle-green specu-

lum, distally edged with black followed by a terminal white bar; inner-

most secondary deep velvety-black on outer web, outer secondaries

ashy on inner webs. Old males develop a blunt spur just below the

oend of wing. Bill pink, with a black “ saddle ” and black nail; legs

and toes yellow to orange, webs black. Total length 500-520 mm.
Wings 245-260 mm.

Male, Immature :

Somewhat like the adult above, but browner, the white spots

smaller and less clearly defined; the feathers of the back and rump
wildly tipped with greyish; those of the breast likewise, while the re-

minder of the underside is almost whitish, with a certain amount of

ashy-brown mottling. Vent feathers tipped with white; tail brown-
olack with smaller and more irregular white spots. Wing speculum
not strongly developed.

Female, Adult :

Like the male but smaller, the whitish and greyish tips to the

feathers of the mantle and underside wider. Top of head not so dark.

Wings, 200-240 mm.

Juvenile in Down :

Very like that of the Yellow-bill but darker and with a greyish

orown tinge, pale marks similarly distributed but more olive, less

yellow.

Moults :

Have not been studied by me and no records published.

Habits :

The Black Duck is essentially an alpine river species frequenting
those streams and rivers from about 5,000 feet to the icy-cold streams
and crater lakes at 13,000-14,000 feet. They are usually seen in pairs,

or small family parties when the breeding season is just over. As soon
as the young are strong on the wing they are driven off by their

parents. The species is timid and retiring, taking shelter, under some
overhanging bank or spaces between boulders, at the first sign of

danger.
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Their colour harmonises with their surroundings to such a degree
that one can easily pass by a hiding bird without detecting it. The
best way to observe these birds is to take up a position in some con-
cealed spot, with clear views up and down stream; at some time
during the day these birds will be seen. They have the habit of either

systematically working up stream or down, seldom taking to flight or

leaving the water. They have their selected spots for spending the

night or the heat of the day, and these places can usually be detected

by the presence of a few feathers dropped when preening. Their food

consists very largely of vegetation, but larvae, Crustacea, and molluscs

also form part of their diet. If there are native shambas in the

vicinity of their haunts, a certain amount of cultivated grain is taken;

this habit has led to the death of many individuals, for the wiley

native having detected the “ runs ” used by the birds as they leave

the water to enter the cultivations, scatters a few grains of corn along

the trail and sets a snare half way along. Sudden strangulation meets

the unwary intruder ! Feeding takes place during the late evenmg
and dawn.

The nesting season is in May, June and July, and November-
December, but the state of the rivers is an important factor in the
chances of locating nests; sudden flooding accounts for many nests.

On one occasion I located two nests in as many miles on the upper
Maragua; within twenty-four hours the sites had been swept bare by
sudden rising of the river. Nests are sometimes placed on the banks
amid thick reeds or stunted bushes, or often on little reed covered
rocky islets in mid-stream. The nest is of the usual duck type, and
the clutch of creamy coloured eggs seldom numbers more than six.

The death rate amongst ducklings is large, and seldom more than
three are raised to maturity. Mongooses and otters take their toll of

eggs and young.

As a sporting bird, the Black Duck is of little value. The paucity
of numbers, the habitat, and the fact that they fly low, make this

bird of little interest to the gunner.

ANAS PENELOPE
,
Linn. European Wigeon.

Ref. : Linnaeus, Syst. Nat., 10th Ed., p. 126, 1758.

Type locality : Sweden.

Distribution :

A rather rare winter visitor to the lakes of the Rift Valley,
Naivasha, Nakuru (possibly on Rudolf and Baringo).

Description, Male, Adult (spring)

:

Head and neck light chestnut, with a wide central stripe of pale
golden straw colour extending from the base of the bill to the occiput;
slight black flecks on area distal to the orbits and on the throat.
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Breast vinous, shading to purply-grey on the sides, some blackish
mottling on the upper part; lower breast, abdomen to vent pure white;
sides of body, mantle, and scapulars vermiculated, black and white;
under tail-coverts velvety black. Wing coverts ashy brown with paler

edges, some feathers almost white and forming a conspicuous patch;
secondary coverts with black tips

;
secondaries widely black on the

outer web, white toward the tip, carrying a bottle-green central area

which forms part of the “ speculum innermost secondaries elong-

ated, and velvety black, widely edged with whitish. Primaries
blackish-brown, paler on the inner webs. Back and rump black-

brown, with paler tips; upper tail-coverts, centrally white laterally

black. Tail feathers pointed and long, ashy-brown with pale edges,

central pair dark ashy. Bill bluish greyish, end black; feet and legs

grey-brown. Length of wing 285-250 mm. A small duck measuring
420-445 mm.

Male, Immature :

Head, neck, mantle, and scapulars, ashy-brown with blackish

mottling on the head, and paler barring on the other areas; breast,

abdomen, and vent, white; under tail-coverts ashy-grey-brown with

whitish bars; wing coverts ashy-brown with pale edges; specu-

lum green, black bordered; primaries ashy-grey; tail feathers,

central pair ashy-grey, remainder more whitish with pale edges. Bill

bluish-grey, terminal third black; feet dark grey-brown.

Female :

Head, neck rusty-brown, flecked with black; throat whitish;

breast and sides of body, pale chestnut with greyish tinge, paler tipped
and obscurely barred with darker brown; mantle and scapulars

blackish-brown with rusty brown bars and paler brown margins; wing-

coverts ashv-brown with buffy margins; secondary coverts with black
tips; secondaries dark greyish on outer webs terminally blackish, no
metallic speculum. Primaries dark blackish-brown wflth whitish quills

and paler inner webs; breast to vent white; under tail-coverts white
with angular black bars; tail feathers ashy-grey with buffy-white

margins; upper tail-coverts, rump and back blackish-brown with

whitish bars and edges. Bill blue-grey with terminal third black;

legs and feet grey-brown; total lengths 420-430; wings 230-235 mm.

Habits :

As indicated under distribution, the European Wigeon is a
rather rare migrant to Kenya, very few specimens having been seen
or obtained. Some half dozen specimens have been taken on Naivasha
and a few noted on Nakuru. Most of the birds were noted in 1925.
Both male and female being conspicuously coloured, it is unlikely that
the species has been overlooked to any extent.



This species prefers the more shallow water of lagoons and back-
waters and does not occur in the open; it is actually partial to places

where there are mud flats with a gradual shelving shore and an abun-
dance of water weeds on which it feeds. The call of the male is a

high shrill whistle of two notes. The Wigeon does not breed in

Kenya,, and its nesting habits need not concern us.

ANAS CREGCA, Linn. European Teal.

Kef. : Linnaeus, Syst. Nat., 10th ed., p. 126, 1758.

Type locality : Sweden.

Distribution :

A northern migrant which is found on the lakes of Uganda and
Kenya in considerable numbers during the winter.

Description, Male, Spring :

Head and neck bright chestnut rufous, with a metallic green
comma ” patch on the side, extending from the front of the eye,

and passing back to the nape and hind neck, where it becomes dark
blue; this patch is outlined above by a buff or creamy line which starts

at the base of the maxilla and ends at the nape; the lower line starts

at the anterior angle of the eye and skirts the lower edge of the green
patch, and gradually fades out. Chin black. Mantle, scapulars,

sides of chest and sides of body white with close wavy black lines;

outer web of outer scapulars pure white with black edging forming a

conspicuous white and black line; chest white spotted with large black

marks; lower breast and abdomen white, slightly barred on the latter;

long flank feathers barred ending in a wide white bar, contrasting with

velvety black feathers at the sides of the tail, and followed by the

buff lateral under tail-coverts which again give place to velvety black

ones, the whole forming a very conspicuous black and white patch on
the sides of the tail. Wing coverts ashy grey with olive tinge;

secondary coverts white; secondaries, outer ones velvety blue-black,

middle ones metallic green ashy-grey with velvety-black border on

outer web; primaries ashy-brown. Rump ashy-brown with paler tips

and freckles; upper tail-coverts blackish-brown rather pointed and

with buffy edges. Tail feathers with blackish centres paling to ashy-

brown at the margins. Bill slaty-grey, rather long for size of the

bird and very narrow. Legs and feet olive-grey. Wings 180 mm.-
190 mm.

Male, Immature :

Very like the female, but darker and more strongly marked.

Male, Eclipse :

A very large proportion of the birds which visit this country are

either immature or males which have not yet shed the eclipse

plumage. In fact it is quite the exception, even as late as the month
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of April, to find a really full plumage male. The main distinguishing

features from immature birds are as follows : Feathers on head and
neck with dark brown centres and pale huffy edges without a

noticeable dark line through the eye; ends of the feathers of the
mantle rounded obtusely almost straight, and with dark centres. Wing
speculum strongly developed; breast mottled with roundish black

spots, but lower breast and abdomen not mottled, more nearly uni-

form with slight barring on the flanks. Tail feathers darker in centre.

Female, Adult ;

Head and neck feathers with dark black-brown centres and buffy

edges, these edges being narrow on the crown giving this area a dark
appearance, and wide on the sides of the head and on the neck,

causing these to be pale; feathers of upper breast whitish or with a

slight buffy tinge, with dark brownish bar sub-terminal, so that the

breast has a mottled appearance; lower breast and abdomen more
whitish, but still with slight mottling; flanks and side of body greyish-

brown with a whitish to buff discal angular mark and edges of the

same colour giving these areas a somewhat barred appearance.

Mantle and scapulars very dark blackish-brown with rusty brown
margins; wing coverts dark ashy-brown; primaries blackish-brown;

wing speculum black-blue distally, green proximally. Rump and upper

tail-coverts dark brown with paler brown edges; tail feathers dark

ashy-brown with narrow paler brown margins; under tail-coverts

whitish with dark brownish centres. Bill grey, long and narrow; legs

and feet grey-brown. Wings 170-180 mm.

Habits :

This little Teal in full plumage should not be confused with any
other species; immature birds however, and even perhaps females,
might possibly be confused with female Garganey or immature birds.

When resting on the water, the points of greatest interest are : the teal

has a mottled breast, not barred; the top of the-head is darker and lacks

the pale line running through the eye; if the wing-coverts are exposed
those of the Teal are dark, not grey; the speculum is green not dull.

If the under surface is visible, the mottled breast is not sharply differ-

entiated from the white abdomen. There is one stage of the imma-
ture Garganey which very closely resembles the immature Teal or

the female; it however has no green wing speculum, and further, the

bill is shorter and wider.

When in flight, away from one, the difference in the colour of
the wing-coverts should at once be obvious.

The European Teal begins to arrive at the Uganda and Kenya
lakes about the beginning of October, but most birds appear in

.November. Their numbers are augmented at the end of December.
Their northward passage starts in March but a few remain until well
into April; these latter are probably birds which would not breed.



The type of place to look for these birds is the shallow, sheltered,

reed grown bays; open patches of water amongst high reed and
papyrus and on sheltered dams. It is particularly active at dusk, and
most of the feeding is done at night. Aquatic vegetation of various

kinds, insects, Crustacea, and small molluscs form its diet. They
flight at evening from the places where they have been hiding up, to

their favoured feeding grounds; these are mostly the shallows on the

landward side of the papyrus fringes (Naivasha) and in amongst the

rushes at such places as Nakuru Lake, Solai, and Elmenteita.

Their flight is swift and strong and from a sporting point of view,

Peal rank high.

Though the species is now fairly wide-spread in Kenya during

winter months, it is not found in large flocks; six or so individuals

usually form a party, but several may associate when on the feeding

grounds.
The call of the drake is a sharp “ krik krik,” while that of the

female is a high-pitched “ quack.” The species does not breed in

Africa

ANAS QUERQUEDULA, Linn. European Garganey Teal.

Ref. : Linnaeus, Syst. Nat., 10th ed., p. 126, 1758.

Type locality : Sweden.

Distribution :

A northern migrant which is found on the lakes of Uganda and
Kenya from October to April, and often on the tidal areas of the

larger rivers, Tana and Juba.

Description, Male, Spring :

Forehead, deep chestnut shading to black on the hinder crown
to nape, finely flecked on the crown with brown; sides of face, head
and neck chestnut-brown finely streaked with white; a broad white
streak commencing just above and anterior to the eye, extends back
to the nape where it gradually diminishes in width and meets its

fellow of the opposite side, thus forming a white V, if viewed from
behind. Chin and upper throat black, latter with whitish streaks.
Upper breast and sides of chest ochreous-brown often with a rusty
tinge, barred with blackish on the former and with crescentic marks
on the latter; lower breast and abdomen white, the latter with slight

mottling and barring, while the flank feathers are finely barred with
wavy black lines, the longest feathers with gradually increased spac-

ing until just before the end, where there is a wide white bar outlined

m heavy black, followed by a blue-grey zone at the tip; these long

feathers form a conspicuous treble bar cutting the line of the wing.

Under tail coverts white with large brownish-black cordate spots.

Mantle and short scapulars ashy-grey-brown, each feather with

pale ashy-grey margins; long scapulars very elongated, blackish on
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the inner web, shading to grey with a metallic green sheen on the
outer web, the entire length of the shaft being accentuated by a broad
conspicuous white line. These plumes hang gracefully over the wing.
Lesser wing coverts pale dove-grey; secondary coverts mostly pure
white; secondaries brownish on the inner web, dull metallic green on
the outer web distally tipped with white. Viewed in certain lights

this speculum appears greyish. Back and rump blackish with greyish-

green edges to each feather; upper tail-coverts blackish-brown with
irregular buffy to cream bars. Tail blackish-brown with lighter edges.

Bill black; legs and feet lead-grey; eyes brown. Wings 188-200 mm.

Male, Eclipse :

Top of head blackish-brown, with ochreous edging; sides of head,

throat and fore-neck whitish to buffy, the first and last streaked with

blackish, more particularly over the ear-coverts and a dark streak

through the eye. The breast is more mottled not so barred, and the

fine vermiculations of the flanks are replaced by sepia mottling. The
mantle is not so distinctly scaly and the long scapulars are replaced

by olive-sepia ones. The general plumage is very like the female

adult but more strongly marked and with bluer grey wings and brighter

speculum. Bill, black.

Male, Immature :

Top of head dark brown with rusty-buff edges; lores and throat
whitish buff; sides of head and lower neck creamy-buff, finely

streaked with dark brown; a dark brown streak passes through the
eye; mantle and scapulars sepia with broad buffy edges; wing coverts
ashy-grey; no metallic speculum, this area being grey-brown with
white distally; primaries outwardly greyish-brown, inner webs brown;
back and rump and upper tail coverts dark sepia with wide whitish
margins. Breast mottled with sepia on a whitish ground; abdomen
whitish and mottled, under tail coverts with larger mottling; flanks

sepia with irregular whitish bars and wide buffy white margins. Bill

dark brown; legs and feet brownish-grey. It is this plumage which
somewhat resembles the immature Teal, but the lack of the speculum
and the wider bill distinguish it.

Female, Spring :

Top of head dark brown with paler edges; sides of head and fore
neck brown streaked, on a whitish base; chin and throat whitish, a
stripe above the eye of the same colour outlined below by a dark
streak through the eye. Mantle dark brown to blackish with pink-
buff edges; scapulars darker, with a slight olive green sheen on the
longer feathers and with buffy edging; wing coverts duller blue-grey
than in the male, and with a duller speculum; breast buffy-brown to
light chestnut mottled with black and with slight barring; abdomen
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white with blackish vermiculations on the vent and mottlings on the

under tail-coverts; flanks sepia-brown with whitish bars and margins.

Bill blackish-brown; legs and feet grey-brown; eyes brown.

Habits :

There is not the slighest doubt that the Garganey has become of
recent years one of the commonest migrants, and is spreading to
localities where it was unknown even as a straggler. It is of course
only a winter visitor from the north; the earliest record which I have
noted is October 8th when a small flock of six were seen on Lake
Naivasha, all young birds. The usual date of arrival is toward the
end of November (Uganda and Kenya) and their numbers are in-
creased until January. Buck shooting is allowed on Naivasha from
the end of December, and as a result there is a decided diminution in
numbers after January, due mostly to a dispersal to other waters. In
late March and early April there is an influx to Naivasha of birds
travelling north from more southerly waters; amongst these are many
males in full plumage. These birds are usually seen in small flocks
of half a dozen to two dozen individuals, but just before the northward
move much larger flocks are seen. According to Jackson, Archer
recorded the birds in thousands on Lake Wamala in Uganda, 1924.
Such numbers are not seen on the Kenya lakes, but these waters are
of greater expanse and numbers of a given species are difficult to
arrive at. In my note on distribution I have mentioned that the
Garganey is found on tidal rivers; I have specimens taken at the
mouth of the Juba in March, and others in February on the Tana.

A strong preference is shown for sheltered, shallow water where
aquatic vegetation is plentiful and reeds are not too thick or high;

thus one finds the birds in the shallows behind the fringe of papyrus
and rank reeds, and it is in these localities that most of the feeding

is done. If however, the lake possesses large areas of water lilies

one sometimes finds the Garganey there busily devouring mollusca,

larva and Crustacea. Besides this food, leaves and seeds of aquatic

vegetation is taken, as also small tadpoles and “ fry ” of fish. The
call is likened to the two syllables “ ka-nak.” As a sporting bird,

the Garganey is hard to beat; its flight is very swift and strong and
its small compact build is no mean target. The species does not breed

m Africa.

ANAS CAPENSIS
,
Gmel. Pink-billed Teal (or Cape Wigeon).

Kef. : Gmelin, Syst. Nat., pt. 2, p. 527, 1789.

Type locality : Cape of Good Hope.

Distribution :

The lakes of the Rift Valley : Nakuru, Elmenteita, Naivasha,
Baringo, ITannington (Jackson), Rudolf, and Lake Koroli, Northern
Frontier.
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Description, Male, Adult :

The whole of the head and neck white, with small black speckling
extending over the forehead, crown, cheeks and hind neck. Chin and
throat white; feathers at the nape elongated and capable of being
raised as a crest. Lower neck and upper breast white with blackish-

brown bars; lower breast, abdomen to vent white with ashy-brown
bars and cordate spots, fairly well defined, giving a spotted appear-
ance to this area; under tail-coverts white with ashy-grey bars and
cordate spots but immaculate at the ends. Mantle and short scapulars

dark blackish-brown with pinky-buff bars and rusty-buff edges, more
rusty on the scapulars; long scapulars elongated though not sharply
pointed, dark ashy-grey-brown with broad pinky-buff to whitish

borders; wing coverts ashy-grey with paler edging; secondary coverts

ashy-grey with broad white ends; secondaries, 2-3 outer ones pure
white, next two with white ends and a velvety black mid-area, fol-

lowed by the next few with a metallic green area distally outlined

with velvet black and white tipped, third and fourth inner ones with

a velvety black patch shading to ashy-grey and white tipped on the

outer web, two innermost ashy-grev with pinky-buff border. The wing
speculum is thus white on three sides, with velvety black outlining

the metallic green, above, below, and distally. Primaries and coverts

dark grey-brown, edged with ashy-grey. Back and rump ashy-grey-

brown with paler edges and grey-buff bars and large subterminal spot;

tail feathers ashy-grey with pale edges. Bill, black at the base, rest

bright pink with a slight purply tinge below the nostril. Legs pinkish-

ochre, or pink-grey, yellow-ochre toes, black webs. Wings, 190-200.

Female

:

Very similar to the male but much whiter below, and with the

long scapulars and inner secondaries much less elongated. Rather

smaller than the male; wings 180-195 mm.

Immature :

General scheme of colour as adults, but the lower surface is not

so pure, rather tinged with greyish, and the mottling and barring

though more numerous is not so defined; the pale margins to the

feathers of the mantle and scapulars is rather paler, more whitish.

Juvenile in down is unknown to me, and there appears to be no

published description.

Moults :

No systematic work has been done on the seasonal moults of this

species, and here lies a field of investigation of great importance.

Habits :

The position of the Pink-billed Teal or Cape Wigeon is rather a

puzzling one. Is it really a bird of passage in Kenya, as suggested bv
Jackson, or is it a resident breeding species?
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I personally have never found the nest, nor seen the ducklings.
On the other hand if we consult dates of actual specimens of birds
seen, the following records are available : Specimens obtained on
Koroli and Baringo in July; Naivasha, September, October, January,
Nakuru, October, November, December; Elmenteita, December,
January; Magadi, October. This leaves a span of five months, Feb-
ruary to June, during which I have no records of the species in Kenya.
Do they occur in Kenya during this time? Admiral Dynes reports

the species as breeding in El Fasher in summer and records “ near

breeding ” birds in April in Darfur, South Africa. - Littledale records

several nests in July. The nest is described as of the usual duck type
and lined with down when the clutch is laid; the position is usually

bidden under a stunted bush. The eggs are described as cream
coloured and with no gloss, but smooth.

The Pink-bill is so characteristically coloured that there should
be no difficulty in recognising the bird either on the wing or on water,
its very pale colour and whitish head make the bird appear almost
white as it flies. The Red-billed Pintail is the only species which
might be confused with it, but the dark-brown cap of the Pintail is

a conspicuous character even at a distance. These birds feed in the
shallows where vegetation is profuse and their diet is a mixture of

seeds, leaves, insects, and small molluscs.

In the early morning or evening one frequently finds the Pink-
bill resting on shore near the margin of the water, wdiere there is a flat

piece of land devoid of vegetation; here they preen themselves or doze
quietly until the sun is well up, after which take take to deeper water.

Lake Naivasha is not much frequented by this species, doubtless

because it has no stretches of mud or gravelly beach. The call of the

male is a high whistle, and that of the female, a high-pitched quack.

Flight is fairly swift and good sport can be obtained during even-

ing flighting, but attempts at driving are not usually successful, as

the birds take to deep water.

ANAS EBYTHRORYNCHA, Gmel. Red-bill or Cape Pintail.

Ref. : Gmelin, Syst. Nat. 1, pt. 2, p. 517, 1789.

Type locality : Cape of Good Hope.

Distribution :

The lakes of Uganda and Kenya; sometimes on temporary
swamps and dams, and larger rivers.

Description, Male, Adult :

Forehead, crown to nape ashy-brown, slightly darker on the
crown; cheeks, throat and sides of head creamy-white gradually shad-
ing into ashy-grey-brown on the upper neck; lower neck creamy with
ashy-brown barring. Upper breast, abdomen to vent, greyish-white,
with ashy-grey-brown discal bars; flanks same ground colour with
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large ashy-grey-brown central areas and broad pale edges. Under
tail-coverts with dark grey-brown central area and whitish margins.

Mantle ashy-brown with buffy margins; scapulars dark ashy-brown
with broad pinky-buff margins; lesser wing coverts dark ashy-brown;

secondary coverts dark ashy-brown at base with pinky-buff tips;

secondaries, basally brown shading to black with metallic greenish

sheen, with very broad pink-buff ends shading to whitish distally.

This forms the wing speculum. Innermost secondaries ashy-brown,

elongate and with buffy margins. Back, rump, and upper tail-coverts,

ashy-brown with buffy margins. Tail ashy-grey-brown with paler

edges; central pair elongated. Bill reddish pink, purply at base,

patch on culmen dark brown. Legs and feet grey-brown. Eyes light

Drown. Length 430-440. Wings 215-225.

Female, Adult :

Very like the male but head and back paler, more brownish;
size smaller; wings 200-210. Bill pink and brown.

Juvenile unknown to me.

Moults :

These have not been studied; and no records have been published.

Habits :

The Red-Bill has a wide distribution and is rather a common
species, being found in quite large companies on Lakes Naivasha and
Nakuru when not nesting; a flock sometimes consists of as many as

forty birds. During the nesting season one sees them in pairs (April

to June, November).
They frequent the more shallow parts of the lakes, where the

vegetation is short; and their partiality to this type of water induces
them to frequent temporary swamps and the flooded banks of rivers

(mouth of Tana, Kibos River). This species is one of the tamest
ducks on Naivasha, except during the open season, and not difficult

to approach either by boat or along the shore. The reddish-pink bill

is very conspicuous and when in flight the pinkish wing speculum
shows up clearly and renders the species easy to “ spot.”

The nest is usually situated in a well-concealed spot, among
rushes and reeds, some little distance from water. It is of the usual
duck type, a shallow depression lined with sedges and other leaves
and with down when the clutch is almost complete. These eggs, five

to seven, are a light duck-egg green, smooth but with no gloss.

We have never seen the young in down nor does there appear to

be a published description. The female does the incubating and is

a close sitter, and if flushed from the nest when the eggs are about to

hatch, she returns immediately and dropping down a little distance

away will flutter along the ground, doing the “ broken wing ” stunt

to draw attention from the nest.
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As a sporting bird, the Red-bill ranks fairly high; its flight is

swift but not very sustained.

ANAS PUNCTATA, Burch. The Hottentot or Green-winged Teal

Ref. : Burchell, Travels, 1, p. 288, 1822.

Type locality: Zak River, Cape, S.A,

Distribution :

The lakes and swamps of Kenya and Uganda.

Description, Male, Adult :

Forehead and upper part of head to level of eves blackish-brown,
with brownish tips to the feathers on the fore-part; throat and cheeks
and side of head, creamy to buff, with a whitish-cream line outlining
the dark patch on the crown and meeting at the nape; sides and back
of neck, buffy heavily spotted with blackish; breast and abdomen,
vent, under tail-coverts, and lateral upper tail-coverts rusty-ochreous,

the breast spotted with blackish, the remaining areas closely though
not very distinctly barred and vermiculated with blackish. Feathers
on side of body light greyish-brown, the shorter ones slightly mottled,

the longer ones very broad, with straight ends and uniform buffy-grey

fading to whitish at the tips. These feathers are held over the wings
m a fan-shape when the bird is at rest. Mantle feathers umber-brown
with broad light brown edges; those of the scapular region similar at

the basal area, but dark greenish distally and with a rusty-buff streak

on the inner web. Innermost secondaries elongated and similarly

coloured dark green. Lesser coverts dark green-black with oily sheen:

secondary coverts purer green; secondaries blackish on inner web,

bottle-green on outer web with broad white ends and a sub-terminal

black bar. This forms the speculum. Primaries black; rump black

with rusty tips. Tail feathers blackish-brown with paler margins.

Bill french blue; legs and feet greyish olive. Eyes brown. Total

length 295-810. Wings 150-155.

Female

:

Very like the male but slightly smaller and with a paler underside.

Immature :

Somewhat like the female, but the whole of the underside pale or
more buffy, less brownish, and spotted from chest to vent. Lesser
coverts of the wing blackish-brown with pale tips and hardly any
greenish sheen on secondaries, but white tips present. Mantle like
the female, but long scapulars rounded umber-brown with putty-
coloured streak on inner web; rump blackish with pale tips; upper
tail-coverts pale brownish with darker centres.

Juvenile in Down :

Unknown to me.
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Habits :

This handsome, compact little Duck is the smallest of the group
and withal is a sporting little person when once roused out of its

natural retiring habits. One would almost imagine that it counts on
its insignificant size to escape detection; time after time one has
almost walked on top of these little fellows as they remained station-

ary amongst the reeds on a mud flat, the while every other feathered
creature within a hundred yards or so circles around vociferously pro-

testing against one’s intrusion into their haunts.
Quiet sheltered waterways, with a stretch of mud bank or a

sandy spit, a fair amount of reeds, not too thick or tall: such are the

spots loved by this little Teal. It is entirely a surface feeder, and
loves paddling around in shallow pools on the landward side of a

bank of papyrus. It seldom takes to deep water and then only if

hard pressed. During the greater part of the year one sees these

birds in small flocks of half a dozen or so, but during the nesting-

season, or rather just before, they appear in pairs. They would
appear to nest in May to June, but personally I have not had the

fortune to find a clutch of this species. The nest is described as a

shallow depression, with a few bits of reeds and rushes, placed not

tar from shallow water; and the eggs as of a creamy colour, 45 x 37

mm.
As with other Teal, this little bird can give great sport, for when

once aroused they go with a zip and steer a rather erratic course,

making pretty though deceptive targets.

DAFILA ACUTA (Linn.). European Pintail.

Bet. : Linnaeus, Syst. Nat., 10th ed., p. 126, 1758.

Type locality : Sweden.

Distribution :

On most of the lakes in Uganda and those of Kenya during the

winter months and early spring.

Description, Male, Spring :

Entire head and front of upper throat, ashy-brown, darker on the
crown and with a purply sheen on the cheeks and a greenish sheen
on the hinder part; back of the neck black with brownish tips on the

lower half; separating the browm of the throat from the black of the
neck is a creamy white line; this colour continues down to the lower
throat, breast, and upper abdomen. Sides of the breast and sides of

the body finely vermiculated black and white; abdomen whitish with

obscure wavy vermiculations giving this area a greyish appearance;
feathers at sides of base of tail buffy-cream sharp cut from' the lateral

upper tail-coverts and the under tail-coverts which are velvety black.

Mantle and hinder part of lower neck strongly vermiculated black and
white; scapulars basally of this colour but long scapulars elongate,
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black with strong white streaks distal to the mid-rib and longer ones
with whitish or greyish-brown margins, the whole forming a series of
hackle-like plumes which curve down over the wings. Back and rump,
ashy-grey with blackish centres and vermiculations laterally; upper
tail-coverts light greyish with black shaft streak; tail feathers, central
pair very elongate and pointed, upward inclined, blue-black with
purply sheen, others greyish with paler margins and dark area on outer

web; lesser wing coverts grey; secondary coverts rufous at ends
forming an internal border to the speculum

;
secondaries purply-green

for the most part on outer wreb, wdrite tipped with a subterminal

black bar, inner secondaries black and elongate, inner webs grey.

Primaries brownish-black with pale edges and inner webs, shafts

white. Eyes yellow; bill bluish-grey; legs and feet grey-brown.

Wings 270-280 mm.

Male, Immature :

Very like the female, but rather more brownish on the head and

upper parts darker.

Female, Spring :

Head and front of neck pale buff to cinnamon with black streaks,

more pronounced on the top of the crown; lower throat whiter but
with more numerous black streaks; hind-neck greyish with black
streaks and barring; breast, abdomen to vent, whitish, the former
slightly mottled with ashy-grey, the abdomen mottled, the feathers

being greyish with white subterminal spots and pale edges; flank

feathers barred with brownish and white
;
under tail-coverts white with

black-brown streaks. Mantle, short scapulars black-browm with buffv

to pale cinnamon bars; long scapulars blackish-browm with pink-buff

to cinnamon edges and longitudinal wavy lines; lesser coverts brown-
black with pale huffy tips; secondary coverts ashv-brown with white

ends; secondaries pale brownish with wide white ends, mottled with

black on outer webs and uniform grey-brown on inner webs, thus the

speculum is quite different from that of the male, but sometimes with

a greeenish or coppery tinge
;

innermost secondaries elongate

sepia with huffy-white margins and irregular cinnamon markings.

Primaries ashy-brown paler on the inner webs. Back and rump black-

brown with U-shaped marks and light buff bars; upper tail-coverts

sepia with pinky -buff to cream bars and margins; tail feathers ashv-

brown with pale edges and incomplete creamy bars. Wings, 267-270

mm.

Female, Eclipse :

Somewhat like above but pale markings lighter; under surface

more mottled.

Female, Immature :

Almost identical with the eclipse.
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Habits :

As the species is only a winter visitor the nesting habits need not
concern us. The bulk of the visitors make their appearance in

Uganda in October and November in Kenya, very few of them being
m anything like full plumage. By February and March quite a

number of males are conspicuous in their resplendent spring dress and
can be picked out at once whether resting or in flight. The general

elongate appearance, due to the exceptionally long neck and long tail

at once distinguishes this species from any other. When the bird is

swimming the tail is held high, and the whole aspect is one of

buoyancy.
The type of water preferred by these birds during the day is the

deeper areas where they rest and dose but of an evening they come
to the shallows where they feed. The food consists largely of leaves
and seeds of various aquatic plants, but insects, molluscs and
Crustacea are also taken. The Pintail is very fond of resting on
sheltered mud flats or sand banks where they usually perform their

toilet; they are however, very wary and do not allow of a close

approach. These birds flight well and as they are powerful on the

wing, good sport is always obtainable whether they are flighting

naturally or are driven.

The numbers which visit the Kenya lakes seem to vary very

considerably from year to year, probably due, very largely, to the

variation in rainfall and consequent level of the water; actual shooting

can have little to do with it as the open period is now limited.

(To be continued.)
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ON THE PEST-STATUS OF CEETAIN COFFEE-FEEDING
INSECTS, WITH RECORDS OF SOME INSECTS NEWLY

RECORDED FROM COFFEE IN KENYA.

By Richard H. Le Pelley, Ph.D.

The insect pests of a crop are often classified as major pests, minor
pests, and insects which occasionally or accidentally feed on the plant.

This is a convenient classification, and although there are no sharp dis-

tinctions between the three classes, it may very generally be under-

stood that a major pest is one which causes an obvious and decided

financial loss to the planter, and against which in consequence it is

usually necessary or advisable to spend money on control measures

;

a minor pest is one which does some damage but does not cause such

a severe loss that it can be obviously and definitely assessed mone-
tarily, hence in most cases control measures would be uneconomic,

and are seldom employed; and the insects which occasionally or

accidentally feed on the plant do no appreciable damage and are of

theoretical interest only, though it will be shown later that they are

not unimportant.
The coffee feeding insects in Kenya may be classified, in respect

of their economic status, in the three groups described, but they are

so numerous and the damage they cause is so varied, that it is

possible to describe the status of each in more detail, and it is be-

lieved that the classification which results is of practical value, as will

be shown in the following discussion. The insects recorded as feed-

ing on coffee in Kenya number nearly one hundred, and they vary

from insects which yearly take a heavy toll of the industry, to insects

completely unimportant which may have been noticed on one occa-

sion only, to feed on the plant.

It is proposed here to discuss certain coffee-feeding insects, to

examine in some little detail their pest-status, and show from these
examples how a more detailed classification than that given above
may be of practical value.

The highest pest status any insect can have, is of course to be a

permanent major pest, and in the case of coffee in this country, the
insect which most nearly approaches this is Pseudococcus lilacinus

,

Ckll., the Mealybug. In certain coffee-growing districts where this

bug is attended by the ant Pheidole punctulata
,
Mayr., although the

intensity of the infestation does wax and wane at different times, it

now appears necessary to maintain bands effective against the ants
during the whole year, otherwise attacks of the most extreme severity

may develop at certain times, such as directly after a flowering, too

rapidly to be controlled by banding. It has been shown possible in

such a district to save a crop from Mealybug by banding, but only
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with constant and most careful attention to bands, and at consider-
able expense. Where expensive control measures have thus to be
employed constantly, the insect may be considered a permanent
major pest.

In certain other areas where Pseudococcus lilacinus is attended
by Pheidole punctulata, it appears sufficient to band for several
months, beginning before the flowering and ceasing after the fruit
has grown almost to its full size. Here it may be considered a fre-
quent major pest, and provision may be made for the application of
control measures in anticipation of its outbreak which usually begins
with fair regularity. These differences in the pest status of the bug
attended by the same species of ant must apparently be set down to
some climatic or other natural difference in the two districts. The
importance however of recognising such a difference (or in other
words, of determining the exact pest-status of the bug) is obvious.
In the first district the realisation that, though the attack may wane
temporarily, it is unsafe to cease the work of keeping the bands effec-

tive, may enable the planter to save the crop; while in the other
district the realisation that banding is unnecessary at certain times
of the year, may save the cost of the measure. It should be men-
tioned that there have been very occasional attacks of great severity

without any ant attendance. The cause of such attacks is unknown
and there is at present no means of guarding against them.

Apart from the differences due to locality described above, the

pest-status of Pseudococcus lilacinus depends chiefly on the species

of ant attending it, and this is shown very beautifully in a portion of

one of the districts in the Mealybug area. Between two rivers in

this district Pheidole punctulata is not present, the Mealybug being

attended here by Acantholepis capensis, Mayr.
,

subspecies incisa
,

Forel, in one part, and somewhat casually attended by Gremato-
gaster sp. and some other unimportant ants in another part. Out-

side this portion of the district, delimited by the two rivers, Pheidole

punctulata is present. The association of this ant and the Mealy-

bug is a highly developed mutualism, both insects derive considerable

benefit from the association and they both increase markedly in

numbers when they are together. In this district where Pheidole

punctulata is present the Mealybug is a frequent major pest and some
attacks of the most extreme severity have occurred.

The association of Acantholepis capensis subspecies incisa and
Pseudococcus lilacinus, while definite, is not so highly developed; it

enables the Mealybug to remain as a permanent minor pest, with
occasional outbreaks of severity. In most of that portion of the

district where the Mealybug is attended by this ant, it is a minor
pest, but on two farms there have been attacks of moderate severity

necessitating banding for their control. Where Grematogaster sp. is

the ant present with the Mealybug, no bad attacks have occurred.
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This ant only occasionally busies itself with the bug and no notice-

able benefit is thus derived by either insect. On these farms the

Mealybug is a permanent minor pest, no control measures have ever

been necessary, and the bug, while always present somewhere, is

usually difficult to find.

These peculiar differences in the incidence of a bug, due to asso-

ciation with different ant species may be pictured as in the diagram.

1" = lmile.

P Pheidole punctulata, Mayr.

Mealy bug ( Pseudococcus lilacimum, Ckll.^

Frequent Major Pest.

A. Acantholepis capensis, Mayr., subsp.

incisa, Forel.

Occasional Major Pest, at other

times minor pest.

C. Crematogaster sp. Permanent minor pest.

No definite reason for the absence of P. punctulata. in this portion

of the country between the two rivers can be given. The conditions of

climate, soil and aspect in the small areas uninfested seems to be iden-
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tical with those to the north ancf south. The streams are bridged in
several places and P. punctulata is present between the two rivers

both east and west of the area shown in the diagram. There are
reasons for believing however that P. punctulata may not formerly
have been present throughout all the region now occupied by it, and
that it has lately penetrated new areas; if this be the case its absence
in small parts of these areas is entirely fortuitous, and it appears
almost certain that these areas will eventually become infested.

Another example of a frequent pest is Antestia lineaticollis,

Stal. This Pentatomid increases over large areas at irregular inter-

vals and not infrequently becomes a major pest, necessitating the

active application of control measures. A small percentage of the

adult and nymphal stages is usually parasitised, and in addition the

eggs are generally heavily parasitised. The waxing and waning of

infestations are partly caused by parasite conditions but no direct

correlation of percentage of parasitism and severity of attack is

possible. Planters know this bug to be a frequent serious pest and
so need no warning that an increase in its numbers is a danger. No
means of preventing the bugs from becoming serious, except by the

timely application of control measures, is known.

A number of coffee insects are occasional major pests, and the

ranks of these are recruited from three chief types. Insects that

apart from the occasional severe outbreaks are always present in

small or moderate numbers on the coffee as minor pests; insects that

may not always be found but are frequently present as minor pests;

and insects which only occasionally occur on coffee as minor pests.

An examination of examples of each of these types of occasional

major pests will show that the differences between them are valid
;

and of use in determining the likelihood of the pests becoming
serious.

The Lepidoptera which bore into coffee berries may be con-
sidered, for practical purposes, as one pest. The species of most
importance is the Pyralid, Thliptoceras octoguttalis, Feld., the next
in importance is the Lycaenid butterfly, Deudoryx lorisona, Hew.
Eucosma nereidopa, Meyr., is sometimes not uncommon, and several

new species are recorded in this paper. On every plantation at all

times, berries bored by one or more of these insects may be found,
and the group may be considered as a permanent minor pest,

except for certain times when the infestation is severe enough to do
considerable damage. The writer has seen one attack, chiefly by
Thliptoceras and Deudoryx, where counts showed that over a number
of acres, 25 per cent, of the crop had been destroyed. The larvae >f

those insects are heavily attacked by internal parasites, therefore

when an attack appears to be increasing greatly it may be useful to

handpick the bored berries and keep them, in order to destroy the

moths and butterflies and release the parasites obtained. The value
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of such action is not proved and it is desirable that it should be tried

on a large scale.

The case of Lygus simonyi, Reut., the chief Capsid bug causing
flower abortion in Kenya, may prove also to be a case of a permanent
minor pest which becomes of major importance at certain times.

Although it is too early to be certain what pest-status it will eventu-
ally have, there seems considerable reason for believing that it has
been present on coffee for some years. Many experienced planters

recognise the typical damage by Lygus simonyi to be similar to a less

common affection of coffee buds, known in the past. It appears almost
certain that the extremely severe damage done by the bug in 1930
and 1931 was due chiefly to a disordered state of the coffee tree,

caused probably, in the main, by abnormal rains, which upset the

usual condition of one large general March flowering. It appears

that for maximum damage of this type both the bug and abnormal
flowering conditions are necessary. The conditions are the cause

while the bug is the agent. If the bug again becomes of little im-

portance owing to another change in climatic conditions, the fact

that it has previously been of major importance, while it cannot help

in preventing another attack which may be stimulated by peculiar

climatic conditions, can at least enable preparations for the applica-

tion of control measures to be made when such conditions are likely

to recur, and so make it possible to save a crop which would other-

wise be lost.

Among the insects which, though not always present, are often
minor, and sometimes major pests may be mentioned the Cutworms,
again grouping together all the species of the Noctuid larvae that feed
on coffee. Cutworms are chiefly a pest of young coffee, which some-
times remains free from attack, but of which a number of plants are

frequently destroyed, generally a small percentage of the total. At
other times, however, they cause severe loss, which may necessitate

the almost complete replanting of the areas attacked. Again the

conditions governing these severe attacks are not completely known,
but doubtless the condition of the weed flora of the plantation and
surrounding lands is an important factor. In several cases land

which was to be planted was thick in weeds, including grass for some
time before planting; the weeds were cut and the coffee planted

immediately, and a severe attack of cutworm developed. The cut-

worms present as general feeders on the weeds and grass, turned to

coffee when these were cut. Some time before planting therefore it

may be advisable to clean-weed the land, and even possibly at the

same time to spread a poison bait. When the infestation is particu-

larly heavy, complete reliance cannot be placed on the tin collars

often used to protect the young plants.

Again there are insects which, while not invariably or even
usually present, are occasionally minor pests and which sometimes
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become major pests. Among these may be mentioned the leaf-

eating caterpillars of Parasa virida, Walk., and Odites artigena,
Meyr., and the scale insect Asterolecanium coffeae, Newst. The
larvae of both species of moth sometimes occur in small numbers and
usually do little damage. With both species however attacks which
have resulted in the defoliation of a number of acres have occurred.

Although they are an occasional minor pest, the fact that they have
been known to increase severely, indicates to the planter that any
unusual increase, particularly when this begins in a small area as is

often the case, should immediately be suppressed by a lead-arsenate

spraying. With Parasa planters have on occasions been forced to

spray, because the extremely painful stinging of the slug-like larvae

has made coffee picking by natives impossible.

Asterolecanium is the scale insect which probably more severely
affects the coffee tree than any other, eventually causing its death if

the attack is severe. It is present in most districts, and is occasion-
ally seen as a minor pest, but major attacks of it occur in some areas.

The presence, however, of a serious attack by this insect may be
taken almost definitely as an indication of something wrong with the
conditions in which the coffee is growing. The insect, as far as the
writer knows, has never become of major importance on healthy
vigorous coffee, growing on soil in “ good-heart.” When either the

soil is inherently unsuited to coffee growing, or when it has become
depleted of plant nutrients, Asterolecanium appears to have most
chance to increase, and it is nearly always in such conditions that bad
attacks occur. Therefore the planter who knows his coffee is vigorous

and adequately manured, at least up to the present, has had no need

to fear the presence of an odd scale, here and there. On the other

hand a heavy attack of Asterolecanium may perhaps be considered

less a source of worry in itself, than an indication that efforts should

be made to improve the soil in which the coffee is being grown.

Other insects are permanent minor pests, these are insects that

can nearly always be found feeding on coffee but which do not become
of major importance. Examples are the Green Scale Lecanium
africanum, Newst., and the leaf-miner moth Leucoptera coffeella,

Staint. In undisturbed conditions the writer is aware of no major

attack by either of these insects in this country, but this does not

preclude the possibility that it might occur with either, if the condi-

tion at any time became peculiarly favourable to it. The green

scale is very heavily attacked by predators and internal parasites, and

in this country the biological complex which maintains it at a low

level of importance, seems to be a fairly stable one. It appears

unlikely, though not impossible, that conditions will so change as to

enable the insect to become of great importance.

Leucoptera coffeella is always present on coffee in this country,

but in undisturbed conditions no really serious attack has occurred.
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The writer however has seen three attacks of considerable severity,

leading in one at least of the cases to almost complete defoliation of

eight to ten acres of coffee, which occurred after repeated sprayings

of poison bait to control Antestia. There seems little reason to doubt

that the attacks in these cases were due to a decrease in the

hymenopterous parasites, which regularly attack this moth, owing to

their poisoning by the bait. In each case on adjoining plantations

where poison had not been applied, the moth was present in no

greater numbers than usual. The writer is not concerned here to

argue for against the bait as a control for Antestia. Its probable

effect on L. coffeella in these cases, however, is of considerable

interest in the present discussion.

The Aphis Toxoptera aurantii
f
Boyer, can be cited as an example

of a frequent minor pest. It is very often present on coffee, and it

is always heavily attacked by predators and internal parasites. The
writer has neither seen nor heard of any severe attack.

A number of other insects are less frequently seen on coffee and
may be considered as occasional minor pests. Examples are the

Coccid Pulvinaria psidii, Maskl., and the Pentatomid Sphaerocoris
ocellatus

,
Klug. The scale insect is found somewhat rarely in num-

bers on the coffee, to which it seems fairly well adapted, but its

occurrence is unusual and no really serious attack has been recorded.

The Pentatomid sometimes occurs on coffee in large numbers, and
may on these occasions be considered a minor pest. It has native

food plants which are usually favoured in preference to coffee.

Another group, not definitely differentiated from the last, is that
of insects which occasionally feed on coffee but which are hardly
sufficiently serious ever to be classified as minor pests. Among these
we have the frequent coffee feeders, that is insects which are probably
beginning to become used to a coffee diet, of which we might quote
as an example the Flatid Cryptofiata unipunctata, 01. ; and the acci-

dental coffee feeders, such as Heliothis obsoleta
,

Fabr., and the
Locust Locusta migatoria ph. migratorioides, Bch. and Frm. The
Flatid is fairly often found feeding on coffee but nearly always in very
small numbers. The larvae of H. obsoleta were recorded by Anderson
to bore into the green cherries on one occasion. This is unusual or

accidental, coffee not being a favoured food. The locusts again are

accidental coffee feeders. L.m. migratorioides did some little damage
in 1931 by ringbarking young twigs, and the writer on one occasion

observed them eating the flowers. The petals were chiefly devoured,
but in many cases the young fruit was also partly nibbled and notice-

able damage was done. Heavy swarms of locusts settling for the

night have also been known to break coffee trees by their weight.

From two of these last groups, the occasional minor pests, and
the frequent occasional feeders, the ranks of both the major and
minor pests of a crop which is not indigenous to a country, are
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ultimately largely recruited. When the crop is elosely planted over
large portions of virgin country, indigenous insects often adapt them-
selves to the crop of which they previously had no experience. The
occasional feeders are therefore possibly even more potentially

dangerous than insects that have come into a permanently minor
position of seriousness.

With the majority of minor pests and occasional feeders little

can be done, or needs to be done, in the way of control. Their tax
on the industry is not great and their control would entail consider-
able expense and be uneconomic. But as has been stressed above,
the possibility of any of them becoming serious should be carefully

considered, taking into account past records of serious attacks, and
attempting to explain the outbreaks, in order to be able to make
efforts to prevent them recurring. It is in this connection chiefly

that a pest-status classification in some detail has been attempted
here, and the conclusions reached above may be tabulated. It is

realised that the ten groups given do not exhaust the possibilities of

differences in behaviour of insect species on a plant, and also that

it is not possible to place one insect definitely and permanently in

one or other of the categories; but the classification is a compromise
between the division solely into major and minor pests which gives

little information, and a division so finely made that each insect

would need a separate group for itself, which would be of little value

owing to its extreme complexity.
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The following annotated list gives some new records of coffee-

feeding insects in Kenya.

LEPIDOPTEBA.
Plemyristis oenochares, Meyr. (Lyonetiidae).

Encolpotis xanthoria
,
Meyr. (Glechiidae).

Pyroderces coriacella, Snell. (Cosmopterygidae).

These moths have been bred on several occasions, in some
numbers, from collections of bored coffee berries in Kiambu. Details

of their life-histories have not yet been ascertained.

Tortrix dinota
,
Meyr. (Tortricidae).

The larva of this moth feeds on coffee leaves, shoots and berries.

The larva often webs together two leaves and feeds between them on
the leaves and shoot; this damage is perhaps more common than

damage to berries. The moth is not uncommon in Kiambu, but

damage has not yet been serious.

Blastobasis industria, Meyr. (Blastobasidae).

This moth has been bred from buni coffee in the plantation, in

Kiambu. It is not known whether it ever attacks growing berries.

Porthesia aethiopica
,

Snell. (Limantriidae).

The larvae of this moth are not infrequently found feeding on

coffee leaves in Kiambu. It is generally distributed but has not yet

been seen to do appreciable damage.

Epigynopteryx ansorgei
,
Warr. (Geometridae).

This moth is not uncommon on certain plantations in Kiambu.
The long green “ looper ” caterpillars feed usually on the protected

leaves inside the tree, out of which they often eat round holes, some-
what resembling the damage of the coffee bag-worm. On occasions

there may be an average of about 50 larvae per tree over large areas,

and in these conditions the moth is a minor pest. There is a possi-

bility that this moth may become of importance at some future time.

Cleora tulbaghata, Feld. (Geometridae).

This moth has been bred from larvae feeding on coffee leaves in

Kiambu. At present its occurrence on coffee is rare.

DIPTEKA.
Anthomyia griseobasis, Mall. (Anthomyiidae).

This fly has been bred from larvae apparently feeding on the
pulp of ripe coffee “ cherries.” Eruit fly larvae are of little impor-
tance; they sometimes make the skin stick to the berries during the
pulping. It is not known how common this Anthomyiid is in coffee

cherries, but there are probably a number of flies of which the larvae

occasionally feed on the pulp of cherries.
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BHYNCHOTA.
Lygaeus electus, Dist. (Lygaeidae).

This large red bug has been observed feeding on coffee shoots in

Thika and Kiambu. It is likely that it feeds also on the berries but
this has not yet been observed. It has not been seen present in

large numbers on coffee.

Lygaeus bettoni, Dist. (Lygaeidae).

This yellow and black bug, smaller than the last named, is very
common on coffee at Nyeri, and is often present in large numbers.
It feeds on the plant but at present little is known about it.

Cryptoflata unipunctata, 01. (Flatidae).

This bug feeds, in the nymphal and adult stages on coffee. The
nymph hops strongly and the adult flies readily. Tender upright

shoots, either the terminal shoots of the tree or “ water-shoots ” are

usually favoured, and occasionally the bugs may be seen feeding on

such shoots on a large number of trees. Up to the present they have

not been of economic importance.

Deferences.

Details of all the Coffee pests mentioned may be seen in the

Annual Beports of the Department of Agriculture, Kenya, from 1908.
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MIMICRY, NATURAL SELECTION, AND ACRAEA JOHNSTONE

By G. D. Hale Carpenter, M.B.E., D.M., E.L.S., E.Z.S., F.E.S.

A mimic is one who consciously assumes for his own purposes,

the attributes, material or non-material, characteristic of another

individual; mimicry is a deliberate act, and one not part of the normal

life of the mimicking individual. Yet students of insects nowadays

use the term for certain insects which resemble others : how can this

be used for creatures which can have no consciousness as we know
it, and which cannot assume and discard characters at will?

The term “ mimicry ” with reference to insects, is made more
unsatisfactory by loose usage. In olden days, the resemblance of a

caterpillar to a stick, or of a beetle to bark, was commonly recognised

as a wonderful example of “ protective mimicry ” designed by the
Creator to enable an animal to escape its enemies. But this

teleological explanation omitted to consider the other side of the

question—namely, the welfare of these enemies which were equally

the work, and presumably the care, of the Creator ! But let us put
aside these out-of-date ideas, and come to the modern usage of the

word mimicry. The resemblances just mentioned are nowadays called
“ Protective Resemblance ”

: a technical term has been devised for

them, derived from the Greek, and laying emphasis on the conceal-

ment afforded : these are known as Cryptic Colouration. The term
Mimicry, as used for the past seventy years, however, implies some-
thing far removed from concealment, and is used of one conspicuous

insect resembling closely, in superficial characters only, another of a

very different group. This phenomenon, like Cryptic Colouration, is

also more conveniently and accurately described by a term of Greek

derivation which will be explained later.

Before considering Mimicry, however, and in order that it may
be seen in its proper perspective, and thus put in its niche in one
general scheme explained as a whole only by Darwin’s great principle

of Natural Selection, it is best to begin with the simplest examples
of Protective Colouration. Professor Poulton of Oxford was the first

to devise a classification of all the kinds of colouration of animals
founded on the principle of Natural Selection, and no other classifica-

tion has since been devised which embraces the phenomena as a

whole. Attempts are made from time to time to explain this or

that example by other means; but this always results in that parti-

cular example having to be pigeon-holed, as it were, in a compart-
ment of its own. The best explanation of any one phenomenon is

that which brings it into line with the others, and enlarges our views,

rather than narrowing them.
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The value of the study of mimicry is that it is only explained by

the theory which has thrown so much light on the processes by which

we ourselves have evolved; any work which makes the complicated

phenomenon of mimicry intelligible thus throws light on our own
development, students of butterflies and other insects need not be,

as they popularly are, regarded either as children or feeble-minded

old men

!

When the colours of insects are considered it is quite obvious
from the beginning that any observant person would divide the
insects as seen under natural conditions, into two main groups : those
easily seen, and those found only with difficulty, although they may
be very abundant, as grasshoppers. Let us take the second group
first

:

the insects composing it are said to be Cryptic, or Concealed.
They may resemble only in a general way the broad features of their

environment, such as a grasshopper among grass, or on soil. Each
individual is protected by its colouration over quite a large area of

its environment, and so long as it keeps still, cannot be easily seen.

Since this colouration is for the protection of the insect, it is known
as Pro-cryptic colouration, or as an example of Procrypsis. Procryptic

insects are certainly abundant, yet in collections made casually by
curiosity hunters, the opposite would appear to be the case. The
reason is partly the extreme perfection of the resemblance which
renders the insect hard to discover, but there is another reason,

which especially applies to active creatures such as butterflies and
moths. Cryptic insects hide themselves because they are highly

appreciated as food by other creatures : this has been proved by
experiments conducted with birds, monkeys, and other animals.

But if discovered or alarmed, two courses are open : either to seek

safety in flight, or to remain immobile and trust to the excellence of

the device until the bitter end. Butterflies usually adopt the former
course, also many moths, while others, particularly those that

resemble a dead stick or rolled-up dead leaf, choose the latter.

Consequently, when alarmed, cryptic insects are often very difficult

to catch, and hence are less common in collections than the more
easily caught conspicuous creatures of which more will be said later.

Many cryptic insects are highly specialised and resemble some
very characteristic object easily recognised by an insectivorous enemy
as of no food value. A seed, a thorn, a dead leaf or a bit of stick, a

pebble, the excrement of a caterpillar or bird, would be of no interest

to an animal which would pass by such objects, or anything that

resembles them. Except in times of great scarcity of food, such as

the northern winter, or the African dry season, any insect resembling

these things might escape. In hard times, however, a hungry

creature would have to examine everything more closely, and the

least perfect examples of pro-crypsis would be the first to be sus-

pected : thus the standard is kept up. A soft-bodied insect does not
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bear much handling and examination : even if ultimately discarded,
it may have been so injured that reproduction is impossible, and it

is of no more use to its species. It is best for an insect to avoid all

contact with an enemy.
These detailed resemblances to some small part of the environ-

ment are examples of Special Pro-crypsis. A few cases are known
where the colouration is anti-cryptic, that is, of use for aggression
against some other insect. There are preying mantis which simulate
flowers so that they attract to themselves the butterflies, bees, etc.,

upon which they prey. Anti-crypsis is much less common than pro-

crypsis : the vast majority of cryptically coloured insects have this

colouration as a means of avoiding enemies, by resembling an object

of no value to them as food.

The butterflies whose wings in the position of rest so marvellously
resemble a dead leaf, have a very particular interest, for the explana-
tion of their resemblance by the Darwinian principle of Natural
Selection. The time when most dead leaves are about- is the time
of greatest scarcity of insect life, so that insectivorous creatures have
to search more keenly for food. Now, if every individual butterfly

of a kind that resembles a dead leaf were of exactly the same appear-
ance, an enemy hunting among dead leaves might be struck by the
curious and unusual fact that a number of them were exactly alike

and would be tempted to try one. This having been found to be an
edible insect, the animal or bird would be invited to try what the

other similarly leaf-like objects tasted like, and eventually it might
actually be dangerous to resemble a dead leaf. In nature, no two
dead leaves are exactly alike, so that insects which resemble dead
leaves must also be variable, and this is what we actually do find.

“ Leaf-butterflies ” vary enormously, not only in the lightness or

darkness of their colouring, but in the details of the markings which
resemble tears or fungus marks, or even the moulds themselves.

It is difficult to frame any explanation of these facts other than

Darwin’s. How absurd would it be to suggest that the resemblance

is due to similar conditions : that a Membracid bug looks like a

thorn, a caterpillar like a bird-dropping, a grasshopper like a pebble,

a butterfly like a dead leaf, because similar conditions have acted on

them both similarly ! Yet the analogous explanation is held by some

to apply to cases of true mimicry which will be discussed presently,

while a satisfactory explanation applicable to both classes of cases is

provided by Natural Selection.

No other explanation renders the fact intelligible that when a

dead leaf is the object resembled, no two specimens of the insect

are quite alike : we shall see later that when another type of object

is resembled, it is to the advantage of the insect resembling the

object that all specimens should be as much alike as possible

:

Natural Selection is again the only satisfactory explanation.
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We may take it as proved that a protectively coloured, or, to use
the more accurate phrase, a cryptic insect overcomes the danger of

its edibility by a likeness to its surroundings, general or special,

which makes it appear to be of no food value to an insectivorous
animal.

How then can we account for the numerous insects which, as it

were, flaunt their glaring colours in front of one’s eyes, and can
easily be captured in the fingers? This group forms the opposite
class to the cryptic insects : experiment has shown that they are dis-

tasteful and ignored when other food is scarce. These last words are
purposely italicised because this point is of extreme importance and
often forgotten. Edibility or inedibility are entirely relative affairs :

no person readily eats old boots or leather belts, yet this is done under
certain circumstances. I have never forgotten seeing, once, in mid-
winter in England, a wren which was hunting for food among dead
leaves in a wood, pull out and eat a large, black, evil-smelling beetle
of the species commonly known as “ Devil’s Coach Horse,” which
possesses all the attributes of the type of insects now considered.
These conspicuous insects may be said to give warning of their

possession of a distasteful quality, or of a sting, poisoned spines, etc.,

and hence the technical term Aposematic (signing away from) has
been devised for this group. Aposematic colouration is the exact
opposite of pro-cryptic : the latter conceals that its owner is edible,

while the former advertises its inedibility. Aposematic colouration,

be it noted, depends for its efficiency upon the abundance of pro-

cryptic insects. If there were never any other meat for us to eat

than leather belts or old boots, we should learn to eat them without

a qualm, though we should learn to distinguish some as specially

nasty and possibly develop a liking for others. Similarly, if the only

prey for insectivorous creatures were conspicuous insects, their

colouration would merely help to destroy them. But if, for example,

a monkey has had a good meal of grasshoppers, as I have often seen

them doing, he will be loath to eat, though he may catch and
examine, a gaudy, but evil-smelling beetle on a flower-head.

Hence it is to the advantage of an insect which will not be eaten

to advertise as plainly as possible the fact that it is not nice, or is

actually harmful, and thus we find, in practice, that such species are

bold in demeanour, and often sleep freely exposed so as to give an

enemy as good a chance of recognition as possible.

Recognition, however, implies previous experience: an enemy
must taste in order to see how good, or otherwise, the food is which
is so readily offered. It has been already pointed out that “ experi-

mental tasting ” may mean death to an insect just as much as being

eaten : it is better not to be interfered with. But if it must under-

go rough handling, it is better to be tough and resistant, and this is

what we find in nature. A typically aposematic insect has its con-
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spicuous colouration correlated with a surprising degree of resistance
to injury. The bright red Acraea butterflies, characteristic of Africa,

have such pliable wings that they can be bent double without break-
ing, and it is difficult to kill them by a pinch which at once destroys
the life of a butterfly of the “ Meadow Brown ” type. They are also

very resistant to the poison of a “ killing bottle.” Only such an
insect can afford to offer itself to undergo rough handling by an in-

experienced enemy desirous of investigating its food value : the more
conspicuous and simply coloured it is the more readily will another
individual be recognised as of the same type of colouration and there-

fore probably possessed of the same distasteful quality and not worth
catching when other and better food is abundant.

Let us pursue our former simile a little further. A castaway

who had had perforce to eat his boots, and had had horrid pains in

consequence, would not be tempted, in the saloon of the ship that

rescued him, by a pie made in the guise of a boot by an ingenuous chef,

if there were an obvious plenty of roast beef available.

Natural Selection can be seen thus to furnish an explanation of

Aposematic as well as pro-cryptic colouration : I know of no other

theory that will do so. Very interesting is the consideration of those

kinds of butterflies which appear in two quite different phases accord-

ing to the season. Specimens taken in the wet season may be quite

conspicuously coloured, while others, in the dry season, are well

concealed. Eggs laid by one form produce the other. A particu-

larly good example is Charaxes zoolina. This butterfly, when insect

life is abundant in the wet season, is greenish-white; in the dry

season it is brown and marvellously resembles dead leaves, as I have

frequently witnessed. How can this be explained? It is dangerous

for the Charaxes to be conspicuous when insects are scarce; it does

not matter so much when food for birds is abundant. The argument

is sometimes adduced that greater humidity may be the cause of

darker colours : it is a general rule that animals in large forests, where

humidity is usually greater, are of darker tints. But in the case of

Charaxes the reverse is the case : it is the dry season form which is

darker.

We have now seen that Darwin’s principle of Natural Selection

affords a good explanation of pro-cryptic and Aposematic colouration,

and of the decreased conspicuousness of dry season butterflies. Now
let me go a step further and consider the phenomena to which the

term mimicry is now applied.

The first discoverer of mimicry, H. W. Bates, about seventy
years ago, noted that among the conspicuous abundant butterflies on
the Amazons, there were some that were anatomically quite distinct

from the majority, only resembling them in general appearance of

colour and pattern. Further investigation showed that the individuals

of this minority belonged to a group from the usual type of coloura-
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tion of which they had departed in an extraordinary degree, the
departure producing a likeness to the colouration of the majority.
The latter he termed models, the former, mimics.

The models belonged to groups having all the characters of

aposematic species : the mimics belonged to groups not specially pro-

tected by unpleasant taste or odour, often of shy habits and pro-
cryptic colouring. The interpretation of these phenomena which best
fits the facts is that the edible mimic lives on the unsavoury reputa-
tion of the model. A well-fed enemy would be likely not to give a
second thought to a passing insect whose appearance reminded him
of a previous unpleasant experience.

I would here redirect attention to what was said about the

necessity of variation among insects relying for defence upon likeness

to dead leaves. If, of a given type of colouration, an enemy tasted

a number and found that quite a considerable portion were worth
eating, it might be worth his while to catch and taste every

one that he saw, with disastrous results to the mimic whose tissues

are less resistant than those of the model. So that it is found, as a

fact, that species of an edible group which have departed from the

general appearance of that group and mimic another are always

rarer, sometimes very greatly rarer, than their models. Bates
estimated in one case the proportion of mimic to model as 1:100.

The mimic thus lives on the unsavoury reputation of its model.

The simile previously used can be again referred to. The chef of

the rescue ship, knowing that a starving castaway was going to make
havoc among his works of art, could protect his most cherished pie

by making it look like a boot.

The colouration now being considered, conveying a false warn-
ing of inedibility, is known as Pseud-aposematic : it is what is nowa-
days meant by mimicry, though this is a bad term, as explained in

the opening paragraphs.

Note that the means by which a pseud-aposematic insect escapes

the undesirable attentions of an enemy are precisely comparable to

the means of defence of a pro-cryptic species. Both escape by
resembling an object of the immediate environment which would be
disregarded by an enemy in search of palatable food : in the latter

case because it resembles a thorn, in the former because it resembles
some definitely disagreeable insect.

Few would now doubt the interpretation of the latter case as
largely due to natural selection, yet some who accept the principle
of evolution as a whole by Natural Selection, advance theories to
explain mimicry which neither accord with the known facts nor
explain so large a body of analogous phenomena as does selection.

It is difficult to understand why in one case Natural Selection is

accepted as an explanation but rejected in the other because the
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object which is protectively resembled happens to be another insect
instead of an object belonging to the vegetable kingdom

!

There is still one more class of colouration to be considered, and
this was discovered by Fritz Muller some time after Bates’ discovery.

He pointed out that among the great assemblage of similarly coloured
insects to which Bates had drawn attention, there were represented
several families, each of which could justly lay claim to being typi-

cally aposematic, and had not the characteristics of a hardly-pressed

rare group protecting itself by a resemblance to a better-protected

group. In other words, there are a number of insects which are now
known as syn-aposematic, characterised by showing, in common,
warning colouration.

But each subdivision of the whole group is well able to look after
itself. Here again a ready explanation can be found along the same
lines as before. Suppose there are 1,000 examples of a species with
aposematic colouring type A, and 1,000 of an equally distasteful

species with quite different aposeme type B. An enemy before it

learns that either A or B are distasteful will have tasted, and perhaps
destroyed, say 100 of each. But if there appeared one day a varia-

tion of B which, to even a slight degree resembled A it might remind
the enemy, sufficiently, of A to be left alone when normal B was
being tasted and harassed. Hence B 1 would be more likely to survive

and leave offspring than B, and out of its offspring a certain number
will resemble it or even show the variation in an enhanced degree.

Hence there might be developed a type B 1
,
which would be so like A

in superficial characters that it could be mistaken for A. Then there

would be, instead of 1,000 A and 1,000 B, 2,000 of A plus B 1
,
and the

loss of 100 would fall on both combined, so that the loss of B 1 would
be only half of what B had lost, and the species has gained to that

extent by the change, in superficial characters only, for the true

characters of the B type would not have been affected, from appear-

ance B to appearance B 1
. A plus B 1 is what is termed a syn-

aposematic combination.

The example given is one ideally simple. Mathematicians have
amused themselves by calculating what will happen to both A and
B if one is more numerous than the other, but for the present purpose
there is no need to complicate matters. But one further complica-
tion is of considerable interest, and the detailed study of it was first

made by Dr. F. A. Dixey of Oxford. Just as B gains by approach-
ing A, so will A gain by approaching B.

1,000 A and 1,000 B may develop into 2,000 A plus B 1
,
but A

itself may be altered towards B so that the end result may be 2,000

A 1 plus B 1 whose pattern may be distinctly different from either of its

parent patterns A or B, but yet can be traced into either: it is, as

it were, a compromise between typical A and typical B. Each has
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given up certain of its familiar characters that make it different from
the other.

This rather complex situation has been termed by Dixey “ Di-

aposematic approach,” and falls into line with all the other pheno-
mena we have been considering.

It will, of course, be obvious that for the production of all these
resemblances, variability is of the first importance. A curiously

warped argument is sometimes put forward that because Natural
Selection does not explain why variations occur, therefore it does not
explain the production of mimicry and other protective resemblances.
Supposing that many people lost their lives in a train because another

train ran off the rails and crashed into them. The explanation of

their death is that it was due to the other train running off the rails :

no one would argue that that was no explanation of the cause of

death because it did not say why the other train ran off the rails.

The problem of why and how variations occur is for the geneticist,

and while there are indications that the second question may in time

be answered, the first will probably remain unsolved much longer.

The Selectionist, however, is mainly concerned with what happens

to these variations when they have been produced, and thus offer

material for selection to work upon. We cannot now consider the

causes of variation at any length, nor attempt to explain why one

species, such as, for example, the Painted Lady butterfly is so

remarkably stable, although it occurs almost all over the world, while

another species such as Papilio dardanus is so unstable that it is

difficult to match two specimens of the female.

It is noteworthy that female insects are generally more variable

than the male. Cases of polymorphism without mimicry are known;
such would obviously be the first step, but unless one of the forms
resembles a known aposematic model the phenomenon cannot of

course go further. Mimicry among butterflies is thus often confined

to the female sex : cases are extremely rare in which a male is

mimetic and a female not so.

It must not be thought that mimicry is confined to butterflies :

there is a remarkable tendency for critics of the subject to confine

their remarks to butterflies only, and hence narrow the field, and
draw conclusions which cannot be upheld when mimicry is considered
among all kinds of creatures, many of which are not insects, but
spiders or Crustacea. For example, there is a statement by Professor
MacBride in 1925: “ Eimer has shown that the changes in coloura-

tion which the mimic is supposed to have undergone in order to

increase its resemblance to the model are of a kind which supervene
independently in all families of butterflies and moths as a reaction

to climatic conditions.”

Even if butterflies only are considered, it is evident that this

statement is based on insufficient knowledge of the facts : for
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example the changes m appearance of certain species of Acraeine
butterflies which occur right across the equatorial belt of rain forest

from W. Africa into Uganda. One species, Planema consanguinea,
as it passes from west to east, becomes much paler, both sexes being
equally affected. Another, but closely related Planema epaea,

becomes darker in both sexes as it is traced from west to east.

Another species, Acraea alciope, however, responds in a third way,
the male remaining unaltered, while the female becomes lighter.

This is surely a strange jumble of contradictory effects of climate
acting upon three different members of one sub-family !

The attempt to explain similarity between mimic and model as

due to environmental influences fails even more when the great

group of Lycid beetles and their host of mimics among different

orders of insects are considered.

Lycid beetles are sluggish, flat, conspicuous red-brown and
black insects found freely exposed on flower heads or tall grass stems.

They fulfil all the canons of an aposematic insect and have been
proved to be highly distasteful to birds and monkeys. Their larvae

are carnivorous, feeding freely in the open. These beetles are

mimicked, wherever they occur in the tropics, by an astonishing-

assemblage of insects living as larvae under conditions of great

diversity. There are Lycoid beetles whose grubs feed inside dead

wood for years; others feed on leaves; there are Lycoid wasps whose
grubs feed in holes in the ground on other insects brought them by

their parents; then there are Lycoid moths with caterpillars feeding

on leaves; Lycoid flies whose grubs are carnivorous and live prob-

ably in mud; Lycoid bugs some of which feed on plant juices while

others feed on the juices of other insects.

How could the similar adult colouration possibly be due to the

operation of such diverse environmental conditions, and such diverse

food supply, upon the immature stages of a host of unrelated insects?

Those who strain at the gnat of Natural Selection must swallow
the outsized camel of the influence of environment.

Much more stress should be laid upon the importance of the
“ inherent ” powers of variation of the organism. Certain species

seem to vary very little, although found in very diverse environ-

mental conditions; for instance, the Painted Lady butterfly, well

known in England, and found all over Africa and in many other
parts of the world in the same guise. At present there is no explana-
tion of this: the fact just is. On the other hand, in quite a small

area, with comparatively uniform environment, such a butterfly as

Pseudacraea eurytus in Uganda has an astonishing number of forms
grading one into the other. Again, this can only be stated as a

fact, not explained. Once variations appear, Natural Selection has

something to work upon, and certain individuals have more chance
of surviving to reproduce their like than others have.
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1 now come to the last section of my paper, to which the first

part has been the somewhat lengthy introduction : we shall now
consider some points in the geographical distribution of a common
East African Acraeine butterfly, Acraea johnstoni. The importance
of the study of the geographical distribution of forms of a poly-

morphic species is great : it will be remembered that this subject

was one of the several that so deeply impressed Darwin on his voyage
round the world. In geographical races we have species in the

making. The great collections of Lord Rothschild at Tring, and at

the University Museum of Oxford, have long been the centres of

especial study of butterflies from this point of view, and the point

which is now to be considered could only have been made by the

use of large collections. This exemplifies the usefulness of butter-

flies for this sort of study : they can readily be collected, stored and

examined in large numbers; and in the hands of Professor Poulton

at Oxford and Dr. Karl Jordan at Tring have yielded overwhelming

evidence of the truth of the theory of evolution by Natural Selection.

Acraea johnstoni is a medium-sized, not very attractive butterfly

with many forms which are united by transitions from one to the

other. The ground colour varies from black to brown; there are

four large whitish spots on the fore-wing and a light central area

on the hind-wing.

The species is typically East African and is found abundantly
in Kenya and Usambara in Tanganyika Territory; it extends west-
wards into the Eastern Province of Uganda, and is abundant in the

neighbourhood of Mt. Elgon. It does not seem to occur in the

Entebbe area north of Lake Victoria and is not found again west-
wards until we come to Ankole when it occurs sparsely. It is,

however, not uncommon along the Uganda - Tanganyika - Congo
border from Ruwenzori to the north end of Tanganyika, and is found
on the west side of Lake Kivu in the Congo. Its north and south
range is much more extensive on the eastern side : it extends up to

the S.E. corner of the Sudan (Didinga and Imatong mountains) and
southwards beyond the south end of L. Nyasa where it is abundant,
and of a characteristic facies with the white spots much enlarged.

Its extreme southern limit appears to be in the neighbourhood
of Melsetter on the border of S. Rhodesia and Portuguese E. Africa.

It is abundant at Mombasa and occurs at Lindi.

Wherever it occurs it appears in several forms, in both sexes,
with one exception. A form with the spots in the fore-wing pale
yellow is always male : it appears to be what the geneticists term a

sex-limited ” form. The commonest form is confusa, black or
deep brownish-black, with the spots on the fore-wing white; this

probably enters into syn-aposematic combination with species of

Amauris, viz. echeria, albimaculata and possibly psyttalea and
egialea.
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The form to which attention is here specially directed is a very
interesting one; the brown tint has acquired a peculiar purplish hue
on the inner half of the fore-wing. The spots have become so greatly
enlarged that they form an irregular band across the wing, which is

orange in colour. These two main characteristics of this form, which
is known as butleri, produce a mimetic (syn-aposematic, not pseud-
aposematic) likeness to a larger butterfly of the same sub-family but
a different genus, namely, Planema quadricolor. This butterfly is

found more particularly on the mountains and highlands of Eastern
Equatorial Africa : it is abundant on Kuwenzori, Elgon, Kilimanjaro
and on high ground in the neighbourhood of these mountains.
Specimens from Kuwenzori are like those on Elgon; it is not found
in between the areas. The specimens on Kenya show, however, a

difference in reduction of the orange band, and similarly on Kilima-
njaro. At Itumba, in Tanganyika Territory, however, the band is

even broader. We are now in a position to appreciate an interesting

fact in the distribution of the form butleri of the Acraea : it only

occurs on the western fringe of the area inhabited by the species, but
in this area it is the only form to be found. This area is, roughly,

the western rift valley neighbourhood, from Kuwenzori to the north

end of L. Tanganyika. This fact may be repeated : where butleri

occurs, there are no other forms of Acraea johnstoni
,
and it is not

found among the many other forms outside the western rift valley

area.

In order to verify this, I have examined, or obtained notes upon
over 1,300 specimens of this species of Acraea in the National Collec-

tion, and the Museums of Oxford, Tring and Witley. Dr. van
Someren very kindly sent me notes of his specimens in the Nairobi

Museum, and I am also indebted to Capt. Stoneham for notes on his

specimens at Kitale. Among these 1,300 specimens were 64 of the

form butleri

,

none of which occurred outside the narrow limits pre-

viously mentioned. Now if this fact be compared with what was
said about the range of Planema quadricolor we see that while on
Kuwenzori and in the Kivu area the Planema occurs with butleri,

for which it is the model, and there is no other form of the Acraea,

precisely the reverse is the case on Elgon where the Planema occurs

with abundant Acraea of several forms except the butleri form.

If the environmental influences have, on Kuwenzori, made the

Acraea like the Planema, how is it that on Elgon where the Planema
occurs and presumably shows the effect of the environment, the

Acraea is so singularly stubborn and occurs in many forms none of

which resemble the Planema ? Similarly, on Kenya and Kilima-

njaro. It is not that the Acraea does not vary : it is extremely

variable wherever it occurs.

It appears to me that the theory of environmental influences

utterly fails here, but that if one lays more stress on the importance
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of the appearance of a certain variation the phenomena become more
understandable. It is at least legitimate to suppose that the eastern

and western Acraea populations, separated by 200-300 miles, differ

in the direction in which they vary. At some time or other the

western population has produced a variation with the spots enlarged

and a definite purplish tint on the brown of the fore-wing : this has

been sufficiently like the Planema to give Natural Selection some-

thing to work upon, with the result that the mimetic form butleri

has been produced.
Support is given to this by the fact that the only specimens of

the Acraea that show the early steps in the production of butleri from
confusa occur in the western area in the neighbourhood of Kivu,
where confusa just meets butleri. But it seems that the eastern

Acraea population has not varied in this direction, so that although
the same Planema occurs there, no resemblance to it on the part of

the Acraea has been possible.

The problem would be made intensely interesting if some
naturalist would breed the form butleri and find out whether it can
produce other forms or whether it is so fixed a variety that it will
always breed true to its parental form. Dr. van Someren and Canon
St. A. Eogers have bred very interesting polymorphic families in

Kenya, but the species has not been bred in its western area.

So much for an explanation of the curious facts which is given
from the standpoint of the consideration of the variability of the
species and the forms that may or may not have been produced.

We may now consider another point of view, the environmental
influence of other species of butterflies with which A. johnstoni is

associated. It is possible, for instance, that the Planema on Elgon
and other eastern mountains which serve as a model on Buwenzori,
is not so good a model owing to the predominant influence of some
other conspicuous and well-known distasteful species? I have pre-

viously mentioned that the form confusa of the Acraea is sufficiently

like certain species of Amauris to be syn-aposematic with them. This
type of white-spotted Amauris with a large pale area on the hind-

wing is extremely abundant in East Africa and extends as far south
as Nyasaland and S. Bhodesia; it is particularly striking in the more
eastern and southern parts of its distribution. Now it is an interest-

ing fact that it is in these areas that the confusa form of the Acraea
has larger spots and a more purely white area on the hind-wing.

Specimens from Mt. Elgon have these pale markings smaller and
darker, and here the white-marked Amauris are not so predominant
as they are further east and south. One of the species concerned,

A. psyttalea, shows a very interesting transition as we trace it across

Uganda from east to west. Around Entebbe it shows considerable

variation in the amount of white on the black wings, but as we trace

it westwards to the Congo we find that it becomes darker and darker,
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and may have the hindwings almost entirely dark. It has appar-
ently been influenced by the typical dark species of Amauris of the
Congo (he cate, tartarea, etc.) with which it is now in syn-aposematic
association : while in East and South Africa it is in association with
the whiter albimaculata. The same change is shown by a larger

species
(
niavius

)
which becomes darker as it is followed from east to

west.

Thus it is possible that the predominant white-marked Amauris
of the Eastern area provide a better model for Acraea johnstoni than
Planema quadricolor owing to the abundance of individuals of several

species occurring in the East. But these fade away in importance
on the West so that the appearance of a variety of the Acraea on
Buwenzori with some degree of resemblance to the Planema might
well have resulted in the species as a whole resembling the Planema
which in that area has a bigger relative effect than when it is, as it

were, overshadowed by the white-marked Amauris.
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PLUVIAL GEOLOGY, LANDSCAPE AND MAN IN THE EAST
AFRICAN RIFT VALLEY.

By Prof. Dr. Hans Reck, Berlin.

The geologist has an especially attractive task when he tries to

penetrate the darkness which envelopes the latest period of earth’s

history in East Africa, the diluvium, and the years which lead up to

these modern times; because during this period man made his appear-

ance and evolved his culture.

It is an accepted fact that man does not as a rule appear in a

quasi-fortuitous manner, but that he is strictly bound to the landscape

in which he lives, since the conditions of life resultant on that land-

scape are the roots of his existence and the cause of his cultural

development. The manner of life and the wanderings of mankind are

thus dependent upon climate and landscape.

Landscape is mainly modelled by two factors, first by the exo-

dynamic forces of climate as they appear in rain, wind, moisture, and
dryness, in ice and sunshine; and secondly by the endo-dynamic forces

of the earth, represented by tectonics, volcanism, etc. The face of

the landscape as it appears before our eyes is the result of the ever

changing effects of these two counteracting groups of forces. The one
endeavours to make and to build up new features on the old surface,

whilst the other tries to level and to destroy all unevenness.

These connections between landscape, man, and geology, are as

old as mankind itself, the study of any single one entails the study of

the others. They concern fossil and prehistoric man just as much
as they concern ourselves, since we all share in the products which we
draw from the earth, and in our personal adaptations to the existing

conditions.

Let me show you one example only which lies nearest to hand in

the neighbourhood of this Capital (Nairobi). We find the harmony in

the features of an old landscape and the contrast of forms where youth-
ful forces dissect them, and impose on them their own laws of develop-
ment. All around Nairobi mature forms characterise the highlands.
The broad low backs of the mountains pass in gentle slopes down tu
equally broad shallow valleys, and everything is covered by a carpet
of red, fertile soil on which the cattle and crops of the inhabitants
flourish. This picture remains unaltered until we come to the margin
of the Rift Valley. Here the wall of its escarpment cuts through the
old highland landscape with extreme sharpness and at the bottom of

the valley we find this old landscape no longer, but an entirely new
array of forms. In many places this change is brought about by one
great cut, more often by a succession of more or less narrow shelves.
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as for example, on the road which leads from Nairobi to the Longonot
volcano and so to Naivasha. Here it is abundantly clear that the new
fracture in an old surface brought into existence new sharp forms

along the edges of the Rift Valley, whilst the bottom of the Valley

is drowned by the sediments which have collected in the fresh, deep

trough. The two types of landscape, each one in itself with

harmonious characters, are strongly contrasted. No transitional

forms unite them. The differences between the characteristics of an

aged land surface and those of the new-born, immature landscape arc

too great to be linked.

But now the question arises—how old is all this? And this is

one of the big problems of modern East African geology. Since the
eminent work of Gregory, one has grown accustomed to look for the

birthday of this gigantic rift in Tertiary times. Still, with the advance
of time and with the detailed knowledge of single parts of the faulted

area, doubts have arisen as to whether this dating was not too distant,

and during the last few years Leakey’s work on prehistoric man in

the Nakuru basin of the Rift Valley has given rich evidence in favour
of a much younger origin for the colossal breakdown in the earth’s

crust of this country.

But before entering into more local details and into a part-
examination of the Rift, attention must be drawn to the fact that this
Eault Valley is a feature of huge regional extent, which is apparently
independent as a whole from the local structures of the single coun-
tries through which it cuts. Thus its full significance cannot be appre-
ciated within the confines of any small area; its explanation must fit

the facts and forms which we meet along its entire length , Indeed
this fracture is the biggest that we know of in any continent of the
globe; almost a quarter of its circumference is cut by it. It is not
even restricted to the African mass, but begins in Asia Minor, among
the southern slopes of the Taurus Mountains. It passes through
Syria and Palestine, where it contains the Dead Sea; it runs along
the boundary between Asia and Africa where it provides the deep
young trough of the Red Sea; then, repeatedly altering its direction
at sharp angles, it enters the African continent for the first time in

the lava-drowned neighbourhood of Afar in Abyssinia. From here
dotted by volanoes and accompanied by huge outpourings of lava, it

continues between Abyssinia and Somaliland towards Kenya, divides
this country as it does the former German East Africa, and passes
on gradually to lose itself in the south of Portuguese East Africa.

Throughout the whole of this distance the general and unexcep-
tional freshness of its forms is the contrasting character when com-
pared with the succession of completed, mature forms of the sur-

rounding country, and this is the sign of the absolute unison and
unity of its age, its history and its existence. Indeed, the uniformity

of its appearance, no matter what the rocks through which it passes
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consist of, illustrate this point in the clearest possible manner.
Another character common not only to the whole length of the Eift,

but to most stress-fractured areas of this planet, is the outbreak of

huge volcanic masses in close connection with its genesis. When they

have broken the crust and relieved their colossal sub -crustal pressure,

and having accompanied the breakdown of the Eift bottom, they cool

and harden on the surface and, like the blood of the human body, they

close and heal the wound, and try to stabilise once more the disturbed

equilibrium of the sunken rock. Great volcanoes have been built up
in the course of this process all along the Eift. Domes and cones are,

thanks to their elegance of form and of outline, the main contribution

to the wild beauty of the volcano-tectonic landscape. Longonot and

Suswa, Eburru and Menengai, where to this day hot water streams

rise from the region of once active craters, are typical examples in

Kenya; whilst for instance further south, in the old German East

Africa, the famous Highland of the Giant Cauldrons was piled up with

the wondrous picture of their broad, flat, shield-volcanoes, and their

enormous concentric sinkfields in the top, such as Ngorongoro, one

of the largest cauldrons in the world.

Standing close to the north of this Highland, but built up from
the bottom of the Eift, the elegant tuff cone of L’Engai, the Mountain
of God, is the most impressive witness to the not yet extinguished
forces of the fiery depths—with its white soda streams from the top,

its hot and heavily smoking solfatares in the crater, and its strong,

repeated eruptions during the last fifteen years, which have lowered
the top of the mountain through explosions by nearly a thousand feet.

L’Engai is thus by far the most active, indeed the only still constantly

active volcano of the East African Eift. Although such characters

as I have mentioned undoubtedly prove the geological unity and youth
of the whole Eift in its entire extent, such a grand and deep wound
in the earth’s surface cannot have come about all at once, literally

speaking. But if we bear in mind that all the rifting, as we find it

expressed in the sharp forms of the present escarpments, took place

within the time comprehended by man’s development, as is shown by
archaeological finds and by fossil fauna, and if we can prove that the

line of the Eift with its lakes favoured living conditions for man and
for animals, directing their wanderings mainly from north to south

during tens of thousands of years, then we must conclude that the

Rift formation is geologically not only a very young one
,
but also that

it took place with a quite unaccustomed speed of dislocation.

Most of our knowledge of the construction of the Eift Valley,

especially in Kenya Colony, is due to the admirable work of the great-

pioneer in British East African geology, W. Gregory, who has given
us a masterly exposition of his thoughts and results on this subject-

in two universally known books. He also was the first to recognise
that to-day’s Eift was preceded by an older, analogous structure, the
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boundaries and the configuration of whose age we have as yet only
a very faint idea. To-day we only know for certain that in old-pluvial

times its evidently broad and soft-shaped trough was filled by a lake

and its sediments, which we have called—according to Gregory’s type
locality, Kamasia, to the west of Baringo—the Kamasian Lake. These
sediments represent, according to our latest studies in the Rift, not
tertiary deposits, as Gregory thought, but the middle and older pluvial

of East Africa. Such date-changings and new conceptions in no way
diminish the historic value of Gregory’s expositions; they were on the

contrary only made possible by the existence of a safe basis of funda-

mental knowledge of Rift Geology which he had worked out; and are

the natural result of progression and more detailed study of the

structural and stratigraphical features of the country.

The man who stands out in recent years as having deciphered the

natural documents of the youngest period in East Africa’s geology is

a son of this country, Dr. L. S. B. Leakey, who is the leader of our

present expedition devoted to the same task. He approached the

problem from the side of Archaeology and Anthropology. He searched

systematically for years in the young sediments of the Rift for remains

of human culture goods. The astonishing results and rich collections

which he achieved in this way allowed him to classify his tools and

implements not only according to a scale of cultures of men which

followed one upon the other in East Africa, but also enabled him to

classify the sediments in which they were found. Thus in the un-

fossiliferous beds of Kenya’s Kamasian Lake implements took the

place of animal fossils, which are, as yet, lacking.

I think it is one of the chief merits of Leakey’s studies that from
the very beginning he had realised that only in combination and full

harmony with geology could his wonderful discoveries of cultures and
old skeletons achieve their full scientific value, and that only from
this aspect could the archaelogical result derive its most incontrovert-

ible proofs. So, from the beginning, Leakey has always pursued his

studies hand in hand with geology, and has thus given his work the

firm and broad foundation which we admire in his publications, and
which bears eloquent testimony to the breadth of his scientific out-

look. It is also this conception of his life-task to which I am
indebted for the opportunity of being a member of his recent expedi-

tion to Oldoway.
Especially at Oldoway, where there was a lake in old pluvial

times separated from the great Kamasian Lake, and where there
existed favourable conditions for the preservation of animal life,

Archaeology and Geology have found yet a third companion to aid
m the more intimate recognition of those old times, and to help in

the establishment of those proofs for their true explanation. This is

Paleontology. The bones of extinct animals, whose still-living rela-

tions we know, in almost all cases, bound to very distinct living
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conditions, gave Mr. Hopwood, the well-known Paleontologist of our

expedition, rich possibilities to amplify the pageant of terrestrial

changes of human history and of the faunas of the past, and to give

a wider appreciation of the climate and plant relationships of those

times.

The results of this trinity of independent yet parallel researches,

which were duly compared in the course of our field work, always
worked in so harmoniously that no essential differences of opinion on
any point of importance could persist. On the contrary, the free

discussion of different meanings on single points, especially in the

beginning, when our scientific work had not yet found its later stable

loundation, led always to a deeper conception of the problems which
arose, and at the last always found us of one mind, as we have re-

peatedly documented in our preliminary letters to Nature, October

*24th and December 26th, 1931.

In these results, reached independently and harmoniously
,
we

see furthermore the strongest possible proof of the correctness of our
observations and deductions.

This triple research led to amazingly rich results, especially at

Oldoway, to the further exploration of which—in continuation of my
1913 expedition—we had set out. Let me therefore shortly draw
your attention to this unique area, as the best and most typical

example of Pluvial Geology, Paleontology, and Archaeology known,
up to now, in the East African Rift zone.

Oldoway is situated to the south of the Kenya border, at the
western foot of the Highland of the Giant Cauldrons. Its special
attraction for us, which has led up to this expedition, was the rich

fossil fauna which its sediment contained, in one place associated
with a fossil human skeleton. Human culture rehcs were, at that
time, lacking and it remained for Leakey to discover and study them
in the course of our common work on this expedition.

Oldoway is in many respects an intermediate link between the
young volcanoes in the east and the primeval plains of the Serengeti

m the west. All over this huge peneplain hills and valleys have been
smoothed out, often smothered by a blanket of detritus, changed into

a monotonous wide evenness devoid of rock, frequently even of trees,

for many miles around. There is an ocean of pasture inexhaustibly

rich in game, which alone enlivens the monotony of this landscape
stretching out limitless to the eye. The process of peneplainisation

can well be grasped from the intermediate forms between the plain

and its hilly frame, which we passed between Oliondo in the north

and Oldoway. These plateau remains, Inselberge, detritus-drowned

rock-peaks, all these witnesses to a process of dissection, decomposi-

tion, destruction of mountains, also show that the great plains west

of the Rift are not old dead forms, but still growing features of the

landscape.
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But the origin of the Oldoway sediments has nothing to do with
this process of peneplainisation. Their material was mainly derived
from the volcanic Highlands in the east, both directly by volcanic
eruption and transport through the air, and indirectly by river and
flood transport of hillwash from the exposed surfaces of the volcanoes
in the East.

Thus the history of both are in closest connection in point of
time, as well as in genesis, <md out of this relation the first proof of
the unexpected youth of the Rift Valley could be deduced.

For the Highlands of the Giant Cauldrons is—at least in its

youngest volcanoes—younger than the Oldoway sediments in the west
and at the same time also older than the great faulting in its east,

where the Rift escarpment cuts through all the Highland volcano 3S

in its course, regardless of their form, material height, or position.

The faulting which upheld the Highlands as a rigid block between
relatively long and narrow strips of sunken land is the youngest
chapter in this part of the country’s geological history.

The accessory rift along the western front of the Highland is but

a small and shallow one. Slowly developing its forms from the

north, it ends abruptly in front of the old Lamagrut volcano in the

south, the resistance of which evidently could not be broken by the

genetic forces of this small sink strip. But it must be borne in mind
that the deep trough of Eyassi Lake on the opposite side of Lemagrut
is the immediate continuation of this small northerly rift, which is

named Balbal.

Whilst the faulting of the Balbal is not very clearly demon-
strated along the greatest part of its limit against the Eastern High-
land, because fresh volcanic material and detrital sediments combine
to obscure it, it is all the more distinct along the western side, where
in the Oldoway Gorge a whole series of fault-steps leading down from
the Serengeti to the bottom of Balbal are beautifully exposed in every

detail.

The astounding consequence of all these facts is that throughout
the time when Homo Sapiens lived in the Oldoway region and
developed his stone tool culture from the very rudest chipped pebbles
to the most perfect forms of coups de poing during the time, and
parallel with, the deposition of the Kamasian Oldoway lake sediments,
there was no Rift Valley yet formed

,
in the present sense of the ivord.

Nevertheless, the much older birth of its structure was sketched

by the existence and growth of a parallel line of older volcanoes.

These built up a dam and a new watershed towards the east, and
thus gave origin to the Kamasian Oldoway Lake, as they delivered

the material to fill up the new water basin with the series of sedi-

ments then preserved. It is these which now contain the unique and
exceptionally rich fossil documents of lower pluvial times; the collec-

tion and study of which was the main task of our expedition.
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When these events are said to have occurred in the middle and
older pluvial period, this statement rests—as we have seen—not
merely on local factors, but is also based on the regional geology of

.East Africa. But it is not even deduced from geology alone. It is

harmoniously supplemented by the archaeological and paleontological

finds. Let us take an example from the latter. Elephas antiquus,
found in masses at Oldoway in its local race of Elephas antiquus
Recki, is an especially characteristic member of the middle pleisto-

cene faunas of the whole of Asia and Europe. The same argument
applies to the human cultures. The Chellean type of tools, so wide-
spread at Oldoway, is to 1 be found in many places of the old world,

but everywhere it marks the same distinct period in the succession

of progressing human cultures, a fact which times it not only rela-

tively, but in most cases, where something more is known about the

evolution of mankind, also absolutely within narrow limits. Admit-
tedly, when considered quite by itself, or within the narrow limits

say of centuries, an exact timing is not possible. For an animal or a

culture may have existed in one portion of the globe even thousands

of years before it did in another, and thus gives no absolute criterion

of age. But characteristic types, when considered from a more com-
prehensive and from a comparative aspect unite to form great and
general evolutionary series, which as a unit must, and always does,

fit harmoniously into the major geological time scale, and thus the

individual components find their true positions in the whole system

with sufficient exactitude for geological research.

Now, at Oldoway the young gorge, to which this name was given,

cuts the pluvial sediments from top to' bottom and thus enables us
to see and to read the documents which Nature has preserved there.

It shows the predominance of explosion-ejectamenta in the material,

it shows well stratified ashes and marls, partly with fish remains, as

they were deposited in the old lake. It shows not less distinctly the

contributions of the dry land in the east to the deposits : pebble bands
and sands with rolled lava fragments from the volcanic Highlands,
or quarzites derived from near-by Inselberge of the old ground forma-
tions. Last and not least, are the thousands of bones and skeletons

of terrestrial animals which were found washed in from the shores

into the bottom sediments of the lake.

At last, gradually the lake dried up; sedimentation stopped. A
new chapter in Oldoway ’s history began, earthquakes shook the land,
new volcanoes raised their chimneys on the Highlands, the simple
succession of the now dry lake sediments was cut through and dis-

turbed by faulting. The Balbal depression—accessory to the main
Rift further east—began to founder.

Only after this tectonic main phase we enter the period of the
younger Pluvial. Leakey has in previous studies, for instance at

Gamble’s cave on the margin of the Nakuru basin of the Kift, re-
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peatedly emphasised this fact, and our last month’s common work
m this and the neighbouring basins of it have proved anew the full

correctness of this statement. Of human implements the Mousterien
and Aurignacien—contemporary in East Africa—are the main repre-

sentatives of the technique of young diluvial man in the Eift area.

In Paleontology the high percentage of still living, the lack of entirely

extinct species and genera, is the most characteristic fact. The
geological aspect shows a series of either volcanic or marly sediments,
mostly brownish in colour, and entirely bound to the new sedimenta-
tion trough of the Eift, whilst the country above its steep edges now
belonged to the area of subacrial destruction and erosion of previously

formed deposits.

Exactly the same process took place at Oldoway. The deep-

lying bottom of the Balbal depression was, and is still now, filling up
with fine sand and dust, partly water, partly wind-borne. Details

of these deposits are not known, as no section is exposed by erosion

through these sediments.
Opposite the Balbal depression in the higher region of the Oldo-

way gorge itself there was less accumulation, there was rather destruc-

tion of older pluvial material. A pre-Oldoway gorge-valley was cut
through the Kamasian fossiliferous deposits, unconformably overlain

and then partly filled up again, in a dry part of the climatic circle,

mainly by wind-blown dust and sand, containing few fossils only, of

which landshells are predominant. These scanty deposits, compared
with the rich formation of lower pluvial sediments, show most clearly

the dependence of sedimentation on favourable climatic conditions,

and they show with what thoroughness these had changed between
the older and younger pluvials. Thus Oldoway, which had proved

to be the best possible type locality for the Kamasian will never be
of equal importance for the study of the Gamblian, i.e. younger
pluvial time, for which Leakey has found rich sites in different parts

of the Kenya Eift zone.

As faulting and volcanic activity grew less and less in the main
rift during young and post-pluvial times, the more we approach our

own times, so it did in the accessory area of Oldoway. The dust

formation on the great plains, and its transport to the deepest access-

ible localities is still going on, but parallel with it the dissection of

the previously laid down sediments progresses on a grand scale. The
forces of this grand destructional work are drawn from the strong

seasonal rains of the country.

They created the latest and most striking feature in the old face

of the Oldoway landscape, the cutting and present-day modelling of

the deep and picturesque gorge, which alone enabled us by its clear

and simple sections to penetrate so far into the dark of its dissected

and re-opened sediments, and into the varied geological details of its

pluvial history.

Nairobi, December, 1981.
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NOTES ON THE MARRIAGE CUSTOMS OF THE KIPSIGIS.

By I. Q. Orchardson.

In every nation marriage is of the greatest importance for upon it

depends the stability of society, and the formation of the family which
is the prime source of our earliest ideas that are to remain with us

through life.

Amongst such a people as the Kipsigis there are special reasons
why marriage is of more than ordinary importance.

1. As I have pointed out elsewhere, these people believe not only
in the immortality of the spirit, but in its reincarnation in the family.

Hence the importance of the family as established by marriage. When
a child is born a spirit of a deceased relative enters it, usually from
the father’s clan, but not always; usually the new-comer retains the

sex of the spirit, but again not always. This spirit comes voluntarily,

nay desires to come
;
although in speaking of the ceremony at which it

is ascertained which spirit has come, they use the word “ call ” as if

they decided on the spirit and called it.

The child usually has the nature of the spirit, i.e. has such a

character as the spirit had when previously incarnated in human bodily

form. Grandfather, grandmother, father’s brother or sister are those

who most commonly come.
It is the urgent desire of every spirit, whether embodied or not,

i.e. of every person alive or dead, to return again to earth, and there-
fore it is the greatest disaster to die childless (chemukto).

It need not worry us here that the Kipsigis conception of the
human spirit is somewhat different from ours, a point so much
emphasised by Levy Bruhl, writing of many primitive people.
In the case of the Kipsigis, the conception of spirit is not so
very widely different from our own, especially if we take into considera-
tion some of the ideas relating to spirit in connection with our religion.

2. Property in live stock corresponds somewhat to European
property in land (real estate) in that it is entailed in the family like
many English estates and may not be disposed of in any way, but is

handed down from one generation to another for the benefit of the
children. Therefore, just as in some European land-owning families
it is more than ordinarily important to have a son and heir, so amongst
the Kipsigis, there is the same urgency for a legitimate heir.

3. Anthropologists are rather apt, in focussing their attention on
the clan (because it is something foreign to our own practice), to lose
sight of the restricted family in the form Europeans have it.
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We hear of such tribes as the Masai, amongst whom, apparently,
the; restricted family hardly exists.

I cannot emphasise too strongly, therefore, that amongst the
Kipsigis group of tribes (Nandi, Keyo, etc.) the family is of very great
importance. It is natural that the family should be highly developed
amongst them, for they do not live in villages, but each married couple
has its own house often far from any others; in fact they dislike being
close together. Near the house is often the “ Singgiroynet ” house
where the elder children and young unmarried men sleep.

The parents and children therefore are much thrown together being

thus somewhat isolated from the rest of the community, except when
in the field or at ceremonies. It is there that the children’s characters

are formed, and they learn from parents or other children all they
know before they go to the initiation at the age of, say, 15-17. Further,

civil Government used (before the advent of British rule) to be based
on the “ Kokwet,” the social unit consisting of families living within

reasonable distance of one another, say a couple of miles, irrespective

of clan.

Amongst the Kipsigi there is no segregation of clan. Thus the
individual family assumed greater importance in everyday affairs

though the clan retained its collective responsibility in some major
matters.

It is not the purpose of this article to go into details of all the
various customs and ceremonies concerned with marriage—it will be
sufficient to take a general view of these, picking out for special

mention those which are of greatest importance.

Exogamy.

Marriage is very strictly exogamous, i.e. a man may not marry a
woman in the remotest degree related by blood on the male side, which
is to say that he may not marry a woman of his own clan. Even if a

clan has become so large as to be subdivided, yet both portions retain-

ing thei same “ totem ” name are regarded as one clan for marriage

purposes, though all other clan obligations between the two branches

cease.

It must be mentioned here that a woman takes the clan of her
husband when she marries; not only this, but also his generation, even
though her father was of the generation after her husband and not
before it. He cannot be of the same generation (see below). However,
on the female side, remote blood relationship does not prevent marriage;

it is not permissible for the descendants of a woman to marry till the

third generation, i.e. great grand-children of brother and sister. Put
thus simply it does not sound very difficult, but in actual practice the

ramifications of relationship are most intricate and are further compli-

cated by two classes of prohibited marriage.
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Those who board and lodge or look after initiates during the five
months (or even eight months in the case of girls) of initiation are
regarded as their parents and are always addressed by the terms
father or mother by these initiation children. One might compare
them to God-parents and God-children. Unless special precautions
are purposely taken these God-children are regarded for purposes of
marriage just as if they were true children and the rules of exogamy
apply to their descendants, both in the male and female line.

Finally, there is what one may term exogamy of generation

—

that is, one may not marry the children of a man of the same genera-
tion, irrespective of the age of the children or their mothers. One
may marry the children of a man of senior or junior generation.

From this arise rules as to what houses one may sleep in, and this

is particularly important on a journey, for one must disclose one’s own
generation and ascertain that of the people of the house, for one may
only sleep in the house of men of one’s own generation, though if there

are no women, one may sleep in other houses provided one does not

sleep in the bed-place. I mention this because it has sometimes
occurred that a gang of men on road work from a distant district per-

haps arriving late in the day, have been told to quarter themselves on
the strange district; it becomes obvious at once when one knows these

strict rules that it is it not such an easy matter as it may appear to

a European unacquainted with their customs.

Age of Marriage.

Having seen whom one may marry, we may consider the various

Steps in marriage and what they mean.
All girls are married as soon as they come forth from the Initia-

tion, though the marriage is not consummated until the girl with the

advice of her mother decides that she is ready to “ cook for ” her

husband.
Men marry at any age, according to inclination and property. An

only son, especially if the father is dead, marries as soon as he comes
out of initiation, in order that the chance of the family dying out may
be minimized.

The Proposal—“ Kegoyta Toga.”

While yet the girls are in the initiation the first step is for the
father of the prospective bridegroom to pay a ceremonial visit to the
father of the girl he desires for his son. It is, of course, frequently the
son who tells his father whom he wishes to marry. He talks with the

father and mother of the girl and offers merely one cow. This cow is

not a real offer, neither does the man expect an answer. They merely
discuss suitability according to clan, generation, etc.

After a few days he makes a second visit when the girl’s father
discloses by his. behaviour whether he is willing to consider the pro-
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posal. If he is, the man returns a third time, usually with his wife*

and they speak of property, of the character of the son, and his

capacity to keep a wife and children, after handing over the “ presen-

tation ” cattle, which are offered at this meeting without being seen.

On a fourth and last occasion the man goes again with his wife*

or his wife may even go alone. The number of “ presentation ” cattle

is finally decided, and the man or his wife (or both if they are together)

is anointed by the father of the proposed bride.

Tog’ap Koyta.

This whole process is referred to as “ Kebendi Koyta ”—“ one
goes to the giving away or presentation,” and the cattle, sheep, and
goats so offered are called “ Tog’ap Koyta,” i.e. the gift cattle or the
presentation cattle.

“ Kejtjt Njor.”

Next the accepted suiter, dressed in a specially fine cloak, usually
of monkey skins, and carrying a special walking stick, goes with a
friend, “ best man,” as we might say, to the house of his future
father-in-law to the ceremony called “ Kejut Njor,” which means to
enter Njor. Njor is actually that half of a house which is on the east
side of a line from the door to the fire. It is always associated with

Sanik,” i.e. relations by marriage. In some clans there is a hidden
door in the wall (called “ Kurg’ap san ”—the door of the relations by
marriage) opened on this occasion, by which the prospective son-in-law

enters. The phrase means “ to enter on the east of the house,” that

is to enter the house as a relation by marriage. Sitting on that side

of the house the young man and his companion confirm to his father-

in-law all that has been proposed on his behalf and, offering a sheep,

is anointed.

The Marriage Ceremony—“ Katet.”

As soon as possible after this the first and most important,
though not the greatest, marriage ceremony takes place. It is called

Ratet,” which means “ the tying.” It occurs just after dark in the
house of the bridegroom’s mother (or his own house if he has one, i.e.

if already married), where relations of both parties sit talking and
laughing very quietly round a small pot of beer decorated with
Korosek ” (sacred plants) from which the guests drink through long

tubes some 8 or 10 feet long. The principal old man of the “Kokwet”
or social unit sits on the east of the fire, and a large ox-skin is placed

on the opposite side for the bride and bridegroom to sit on. Presently

the bride is heard arriving, for she usually wears at her waist the

virgin’s bell—not always of course. She is conducted by her father

and mother and perhaps also brothers and sisters. There is no space

for all the details (which I have seen many times), the ceremony
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lasting some two or three hours. Suffice it to say they first sit in a

row opposite the officiating elder. Plaits of a certain grass (segutyet)

are made and anointed with butter and the bride and bridegroom,
sitting side by side, each ties on the wrist of the other a bracelet of

segutyet while the elder chants blessings, asking happiness, prosperity

and many children for the pair. The four principals, carrying in their

hands bouquets of the leaves of the Korosek of their clan, form a

procession going round the beer poot under an arch of beer tubes, and
then outside and round the “ mabwayta ” each four times. The
mabwayta corresponds to an altar and always stands on the east side

of the house (comparable with Njor the eastern side of the house,

referred to above).

We see here several items reminiscent of the European marriage,
viz. the officiating elder exhorting and blessing the pair, the best man,
the bridesmaid, the bouquets, and finally the mutual bracelet on the

other’s wrist, which seems to correspond to the European ring.

It is interesting to note that the man does not only tie the girl,

but each ties the other, which is surely some evidence that marriage

is not the one-sided purchase that some are apt to suppose.

Betrothal.

This same ceremony is used for the betrothal of a young “ un-
initiated

’

’ girl to the man who will subsequently be her husband after

she comes forth from the initiation.

Suet ap Toga.

The next ceremony is called Suet ap Toga, i.e. viewing the cattle.

It may be postponed even for years if the cattle cannot all be handed
over at once. It ratifies the contract made at the true marriage cere-

mony, but must be completed before the grand ceremony and enter-

tainment can take place.

Katunisyet (from tun—to marry).

To this ceremony and feast come enormous numbers of relations

from great distances. It is such an expensive affair that it is often

postponed till after there is quite a large family of children, and in

some cases is dispensed with altogether.

Other Ceremonies Connected with Marriage.

Side by side with these true marriage ceremonies are others of

the nature of continued stages of initiation for men only. For
example, the first one after the great initiation is called “ Eito ap
Muget.” It should occur soon after the great initiation period and
before marriage, but often occurs just after the “Ratet” ceremony. At
this ceremony it is interesting to note that young men are taught to
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respect married women, to respect the body of women in fact as the
mother of the race. By means of an amusing practical joke (taken
very seriously) they are taught to cease being ribald about the female
anatomy, to cover themselves in the presence of women, and see
that women are covered. They are even told not to consider it a matter
for attention or comment to see a girl, large or small (not merely a

woman), lying naked asleep, and so on. I mention this as it is rather

different from the ideas often current amongst Europeans about the

morality of a people whose customs happen to differ from their own.

There are three further stages of initiation, the last occurring in

old age. The fact that only married men take part shows that they

are connected with the previous marriage ceremonies.

Polygamy.

Polygamy is practised amongst the Kipsigis, but probably little

over 10 per cent, of the men have more than one wife. Some points

worth noting with regard to polygamy are the following :
—

(1) A man may not use the presentation cattle, “tog-ap Koyta”
accruing on his daughter’s marriage to obtain another wife (though I

understand that among the Nandi a man may do so if he has no sons).

(2) Polygamy is by no means confined to old men as is often

supposed by Europeans (e.g. there are only two men on my land who
have more than one wife : one is 28 years old and has three, and the

other is 35 years old and has two wives).

(3) Polygamy is as much appreciated by women as by men.
When a man wishes to take a second wife he* usually consults, his first

wife—he certainly does so if he is wise. She then frequently selects

a wife from amongst her own friends. When such is the case harmony
obtains, though of course one cannot say that all plural marriages are

happy, any more than one can assert it of monogamy—even amongst
Europeans. It is sometimes the wife herself who asks the husband to

give her a “ siet
”—that is the word used to describe the relationship

of one wife to another—on the ground that she requires someone to

help her. The first wife amongst these people has very little

superiority over the others; nor are the children of subsequent wives

under any appreciable disability in the matter of inheritance. (See

article on Property.)

(4) Erom the man’s" point of view there is something to be said

in favour of polygamy, for, under the customs governing sexual rela-

tions amongst the Kipsigis there are a large number of occasions and
periods when cohabitation is prohibited, more especially in connection
with pregnancy and the post-natal period.
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Kipkondit.

The ancient custom of “ raising up seed ” to a deceased husband
by his brother is also practised. It forms the only exception to the

strictest exogamy.
It is to be noted that a widow is under the care of a certain brother

of her deceased husband, and expects from him help in all social

matters, in the field, house-building, and so on, especially if she has

no grown-up sons. But as regards sexual relations with him, it is only

with mutual desire that it occurs. More usually the woman finds

another man, usually too' poor to marry, with whom she lives exactly

as though they were married, only with this difference, that the

children legally belong to the deceased husband and inherit from him.

The de facto husband has no relationship with the deceased husband’s

family.

This form of union is recognised as a proper one and called

“ payet-ap-ge, ” i.e. feeding one another, or rather boarding and lodg-

ing one another which describes its purpose as being for mutual help.

One has seen the word translated as “ adultery ”—a most unsuitable

word for it as an approved form of union, not an illicit one, as the

word adultery implies.

Divorce—Keil-ge .

Divorce is recognised, but not very commonly resorted to. It

consists in the husband and wife each anointing the other and saying
Kaynutik ap Musarek,” the particular names of childhood which are

never used when adult (except by fathers to their children).

Separation, however, is common, the presentation cattle being
returned (without any mutual anointing) if there have been no children

of the union or if the woman takes with her the children. If, however,
she leaves any of their children with the father, then the cattle are

not returned.

If such a woman from then on lives permanently with one man
as if he were her real husband, and the original presentation cattle
have been made good by the de facto husband, then he becomes recog-
nised as the father of any children of the union, and they can inherit
from him, and not from the first husband. If, however, the second
husband did not restore the “ tog’ap Koyta, ” or again if the woman
does not stay permanently with one man, when she is said to be a

chebkesesyot then any children she has belong to the original

husband. Whether a man was her real husband or not becomes
apparent on his death, for only if he had become her real husband
does the woman carry out what is called “ Ngesiret. ” i.e. all the
ceremonies of respect and sorrow which are too many to enumerate,
but particularly conspicuous is the removal of her ornaments and the
potsherd from the house roof. This, be it noted, she can only do with
the approval of the “ Kokwet.” In fact it is the Kokwet with the
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aid of one or more “Kirnogik,” i.e. judges or counsellors, which decides

all matters of divorce or separation, and decides between disputing

clans, for, being the local council it knows all the details of the case;

whilst the “ Kirnogik ” not being local, are free from bias.

Female Marriage—Ketunci toloch.

There is still one curious form of marriage to be referred to, viz.,

the taking of a wife by an old childless widow. The native name for

this explains its purpose. It is called “ Ketunchi toloch,” i.e. “ one
marries for support,” for toloch is from tolayta, the support of the

upper storey in a married person’s house. This might refer to the

support of the widow herself by prospective sons, or to the support of

the husband’s “ house ” by carrying on the family, probably the

latter. The widow goes through exactly the same procedure as a man
in taking to her a wife. A husband is found for this “ wife ” from
amongst the relations of the deceased husband of the widow, if

possible. Failing that, some other man of the girl’s choice. Children

of this union are the children of the widow and her deceased husband.

We see here an attempt to prevent the dying out of a family referred

to above. This form of marriage, however, as might be expected, is

not very successful, the girl sometimes resenting subordination to an

old woman is often far from happy. On the other hand the desire of

a childless woman to have children in her old age to support her is

understandable amongst a people where old age without children is

hard and lonely.

We have now before us sufficient data, when I add a few com-
ments which I have reserved till the end, to consider what constitutes

marriage and why the marriage tie has no longer the same universal

respect that it formerly had.

The Significance of Presentation Cattle.

We may start from what I have called the presentation cattle,

so usually called in the past the “ bride price,” for it is this trans-

action which has caused much misunderstanding of African marriage.
I have advisedly used the term “ presentation cattle ” because that
is what the Kipsigis actually call them. That is they use the word
for “ to give ” not the words for “ to buy ” or “ to sell.” They say
also

41 Keganda toga,” but this word is exclusively used for this

transaction, and for nothing else, so that we cannot interpret its

meaning in English except by the native feeling on the subject. I say
feeling, for all old custom is based on feeling, not on thought, not only

amongst Africans, as is somethings assumed, but amongst Europeans
as well. The feeling seems to be chiefly that it is a compensation for

a life taken—somewhat similar to the “ Tog’ap Moget ” which is the

compensation in the case of homicide, and note that it is only in the

case of homicide by a member of another clan; it applies neither to
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foreigners nor to one’s own clan. This was usually nine head of

cattle, irrespective of sex or age, whilst the presentation cattle amount
only to about four head. Is this perhaps because the life is not lost

altogether and the woman still has duties to her father’s family? We
have just seen that if a woman who leaves her husband does not take

with her the children she had by him, he cannot claim the return of

the presentation cattle, for he has the lives of the children from the

other clan.

If she returns to the clan leaving no children behind, her parents
willingly return the presentation cattle, for the husband has gained
nothing and has ceased to be responsible for their daughter. If she
runs away to another man he is usually willing to make good the cattle

and to undertake the responsibility if the woman will really stay, i.e.

if she had some good cause for leaving her first husband, a matter on
which the Kokwet used to adjudicate. The difficulty arises however
when she is, as they put it, a “ bad woman ” and will stay with no
man permanently, as is increasingly common the last few years. Then
the parents naturally are unwilling to give back the cattle, whilst the

husband continues to demand them, for it is likely he may expect no
children, even though any she bears are his in law.

What Actually Constitutes Marriage.

That the “ presentation of cattle ” does not, however, constitute
marriage is very clearly shown as follows : A man may steal, as it is

called, a bride by carrying out with her before the necessary witnesses,
a curtailed form of the “ Ratet ” ceremony, i.e., the mutual tying of

the bracelets. This is resorted to when parents or guardians will not
give their consent. It is a love match corresponding to our Gretna
Green and to some registry office marriages.

I have been present at such a runaway match and have subse-

quently watched closely the procedure followed when the young wife

subsequently ran away, and would stay permanently with no one.

It is an absolutely binding marriage and no presentation cattle are

given. It is true that later on, when the parent’s anger has subsided

or when the young man can find cattle, he will present cattle to the

full amount in the end, if he is a good man, and for this reason only,

that he may have the friendship of his wife’s family, and may show
them respect. One’s wife’s family and clan are called “ Konyitenik,”

which means “ those whom we honour,” and no man is happy who
is on bad terms with these “ Konyitenik.” The man’s own family

would resent his not honouring the family of the woman he had
introduced into their family.

The “ Ratet ” ceremony alone constitutes legal marriage, i.e. the
children of the union inherit the property entailed in the father’s
family, and any other man who takes that woman cannot have
children of his own by her without the divorce ceremony. If, how-
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ever, presentation of cattle has been made, return of the cattle without
ritual divorce is sufficient to transfer the inheritance.

Let us consider another set of circumstances which throws light on
the presentation cattle. Compare the customs in this respect of the
allied tribes, Kipsigis, Keyo, and Tugen (called Kamasia) which less

than 200 years ago were one tribe. (Note : I know only the Kipsigis
customs by experience, those of the other members by hearsay from
the Kipsigis and by asking questions when visiting the territories of

the other tribes.)

(1) Amongst the Kipsigis the presentation cattle are merely held

in trust by the father of the bride for her brothers. This is proved by
the fact that he may not dispose of them in any way, or even use them
again as presentation cattle. The bride’s brothers may not dispose of

these cattle in any way except as presentation cattle when taking

wives themselves. If not thus used, they are inherited by their

children to be used as presentation cattle only. If the bride has no
brothers when her mother and father die (so. that there is no possibility

of her having brothers) the cattle revert to the bride in trust for her

children. Now, note that these cattle, may not be used by the bride’s

half-brothers, i.e. her father’s sons by another mother, and they do
not inherit these presentation cattle, which they would do if the cattle

were the property of the bride’s father.

Turning to the Keyo, we find that they do not make a presenta-

tion of cattle on marriage, but when the bride has children her husband
gives her cattle for her children. This is what occurs amongst the
Kipsigis in the special case just cited.

Again, amongst the Tugen I gather that there is no gift of cattle

at all; marriage consists only of the “ Katet ” ceremony, followed by
the “ Katunisyet.” There is, however, the exception of the
“ Lembus ” section of the Tugen tribe who follow the custom of either

the Kipsigis or the Nandi (I am not certain which) in respect of pra-

sentation cattle.

All this goes to show that “ presentation cattle,” formerly called
” bride-price,” is not essential to the legality of a marriage, and is

not a purchase price, but that it cannot be omitted without injustice

where it is the custom, or without destroying the respect and good
feeling between families related by marriage, which is of the greatest
service in preserving harmony and good feeling in each district. This
is not merely a wordy observation, but the result of years of exper-
ience of the practical value of the system.

To show that the presentation cattle are, besides being a com-
pensation for a life, also a guarantee of proper treatment of the
daughter, is more difficult. This fact appears to a small extent in the
foregoing considerations, but is chiefly seen in the conversations which
take place during the “ proposal ” visit, Kegoyta toga, and also in

the exhortations at the first and essential marriage ceremony, Katet.
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Not only is the suitor’s father questioned as to the eligibility of his

son, as regards family, generation, and ability to find presentation

cattle, but also as to his character, what property he has for the

support of a wife and family; or, nowadays, what capacity he has for

earning sufficient to acquire property.

Both bride and bridegroom at the Ratet ceremony are exhorted

to behave in such a way as to bring no discredit on the other or upon
the families, e.g. by being mean, selfish or inhospitable.

Such subjects being mentioned at the same time as the presenta-

tion cattle seem to indicate that the cattle are more than compensa-
tion. The fact that a man has to part with four head of cattle when
taking a wife must make him take the matter much more seriously

and consider well before he takes the step, than if he merely took the

girl and married her hastily in a moment of passion.

We come now, finally, to the following question : Why is it that
there is an increasing lack of respect for marriage, as exhibited by the
frequency with which young married women run away from their

husbands, thus causing endless difficulties and trouble between
families, which, more than once lately, has culminated in murder.

It is impossible to give any one reason. Many causes have been
suggested, both amongst this tribe and others, most of which only
apply to particular cases. For example, those who dislike polygamy
will attribute it to that institution, saying that the old men take the
young girls against their wills, leaving the young men without wives,

and often depriving them of their sweethearts. This probably does
occur at times, but though unfortunately, I know personally of a

very large number of cases of runaway wives, yet I can only call to

mind two such cases. More often (I know such cases) it is an
oldish man taking his first wife, who fails to keep her. As I have
already mentioned, young men, as well as old, marry more than one
wife. I know also a number of cases where a girl has been given her

choice, and then has run away before a year is out. Even when a

girl marries her own young sweetheart, as I have seen twice recently,

she may run away. One can therefore lay down no rule and say

that it is polygamy, or that it is because girls are forced to marry
against their will. These are undoubtedly contributory causes. But,

before the advent of the European, they were not the cause of any

running away, firstly, because there was less opportunity of doing so,

and, secondly, because it did not enter their heads to do so. That prob-

ably is the basic reason. Expressed otherwise, it is the result of the

new freedom, which the old method of bringing up children and some

of the old laws are not strong enough to control. Thus, from earliest

childhood, children are allowed the greatest freedom. Though they

are taught duty to parents, and respect to all elders, and are, there-

fore, always polite to such, yet they may go off to neighbour’s houses,

a mile or more away, where they are sure to be fed without question
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and may stay the night if they like; for hospitality is general, and
anyone who did not feed any visiting children would be considered

mean and ill-tempered. The children never need ask leave for such

excursions, and the parents only enquire subsequently where they

have been. Thus the habit of free wandering is learned early, and

not easily given up later in life.

In the old days, when they were surrounded by enemies, this

resulted in little harm, but now, since the advent of the European,

there are no boundaries beyond which they cannot go. Children may
go off and obtain work, which means not only food and lodging, but

wages.
And so young married women find they can run away to foreign

people, whether on farms or in the Kisii Native Reserve, where they

cannot be found. Even if found, there is no penalty, for, though
they can be ordered to return, and brought back, they can simply run

away again.

Some have suggested that they run away because the work is

hard, but amongsti the Kisii the woman’s work is as hard as among
the Kipsigis, if not harder; but they can equally run away from there
and return to their parental home. Another reason why disregard of

marriage is so common is that there is no fear for the future, for a

family cannot refuse to receive and care for any member unless they
are ceremonially outcast. This is only resorted to in cases of habitual

theft or witchcraft, and means that the outcast is no longer a Kipsigis

and may be put to death.

Thus a woman may even run away and turn complete prostitute,

and yet be sure that on her return she will be received by her family

and her clan.

Polygamy, then, hard work, and marrying a man not of their

own choice, are contributary causes, more especially the last, but
the real causes are the freedom of early up-bringing, which, under the
new conditions, teaches them that they can wander at will with im-
punity, and can be sure both of a present livelihood and of a future
welcome back to the family. The growing number of examples of

returned prostitutes in prosperity is a further encouragement.
What remedies can one suggest for this rapidly growing evil,

which may, in the end, completely undermine the life of the tribe?

Hardly a week passes but a case of a runaway is brought to my notice.

Husbands, brothers, and fathers spend quite a considerable time
travelling, hunting for these stray women. They are all quite young,

usually in the first or second year of marriage.

The custom is that every girl is married as soon as she comes out

of the Initiation, though, as I have said, the marriage may not be

consummated for even a year. Now, under these conditions, they

obviously cannot all have free choice of a husband, for they have no

one in view, and would prefer to remain single for a time in many
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cases, I expect. If they did so we should doubtless have a new
trouble in the form of illegitimate children, for where would these
young women live? There are no houses for them. Hut tax is

partly responsible for the paucity of houses; this is surely a great

argument for its replacement by poll tax, so that there may be free

houses for women, and better houses for children and unmarried men.

Further, even with free choice of husband, the young women
still run away.

Amongst Europeans public opinion demands that a man and wife

keep up the appearance of living together, even though they have

other lovers. Kipsigis public opinion, and the feeling of the woman
herself, are directly opposed to this, and could not tolerate the idea

of living with one man whilst associating with another. Hence, when
a marriage is unsatisfactory no pretence is made, and the wife simply

runs away. To alter the up-bringing of the children would un-

doubtedly go to the root of the matter, but it will take years, genera-

tions in fact. The same applies to the alteration of the marriage age.

There is one thing, however, which could be done in the meantime
to alleviate the situation.

When a young married women runs away, in nine cases out of

ten she goes to another man (if she returns to her family little harm
is done). Though one cannot put any penalty on the woman, the

man who takes her is equally guilty, if not more so; for he has no
excuse which, in some cases, the woman has. If he were at once
made responsible by being compelled to hand over the presentation

cattle, he would certainly think twice about taking another man’s
wife, more especially as, having run away from one man, she may do
so again. Furthermore, many a man who is glad to take advantage
of such young women, has not the necessary cattle, and it could be

enacted that if he fails to produce the cattle he would have to go to

gaol, or, better, to suffer some other form of punishment. If this

deterrent were put upon the men, undoubtedly there would be less

temptation for young women to run away—for they could then only

return to the parental home.
Government may find such a procedure difficult perhaps (for I

am not acquainted with legal matters). But help of some sort is

most urgently needed, and this seems the only speedy method of

alleviation.

One other comment may be added. If the presentation cattle

were converted into a money payment, as I understand is being done
amongst the Kikuyu, and seems to be in favour for Christian marriage,

It degenerates into the purchase of a wife for cash. The money will

probably be spent by the father, or others, instead of being kept for

the benefit of the bride’s brothers and their children, or for the bride’s

own children. This might be a serious matter in more ways than
one, for children would be without property and so not have the means
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of marrying, and also, the milk supply, so important amongst these
pastoral people, especially for the children, would be further depleted
when already, in many districts, it is insufficient. It seems improb-
able that the money would be entailed to the children, as it the case
of livestock.

The present system of presentation cattle actually helps young
men to get married, for it is to the bride’s brothers that the cattle go,

for their use in obtaining wives in their turn; whereas one understands
that in the case of cash payment it goes to the bride’s father, thus
bringing about the condition which those who disapprove of legal

polygamy complain of, that the elder men have an advantage over

the younger as regards marriage.
The custom of presentation cattle, on the contrary, puts a young

Kipsigis man in a better position to marry than his young European
confrere.
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MAN—PAST, PRESENT, FUTURE.*
By H. L. Gordon, M.D.

“ Truth has three major though latent enemies. They are (1) lack of

courage, (2) self-interest, (3) bias ... To these may be justly

added (a) undue regard to ancient authority, (b) habit, (c) preju-

dice, (d) false conceit of knowledge, (e) indolence of mind . . .

enthusiasm also is an enemy unless it be guided by knowledge
and love of truth.”

—

Mr. Justice McCardie on Truth (Maudsley
Lecture to the Royal Medico-Psychological Association, 1930.)

ANTHROPOLOGY.

1.

What man used to be and do.

Archaeology

Folklore

History

2.

What man does now.

Culture (ology)

Sociology.

3.

What man is now and may become.

Biology

Zoology

Anatomy

Physiology

Pathology

Psychology

Psychiatry

Neurology Embryology

Eugenics

Euthenics

Endocrinology

Chemistry

Ethnology

Philology

TABLE 1.

* Author’s abstract of a popular lecture under the auspices of the Society on
15th December, 1931.



Anthropology is the optimistic answer of science to the ancient
advice, Man know Thyself; it collects the facts about Man, one thing
at a time (Table 1). Every group of anthropology agrees that the
supreme question about Man is his future. Wise men refuse to say
any longer, Let the future take care of itself; they know that would
be suicide for civilisation. Our question to-night is—Can Man the

type, the 1931 model, ever emerge from the factory a really better-

made product, not just with new gadgets and the old exasperations?

The answer is that all depends, not on education, but on the material

for education, the human brain; on bringing better raw material to

the factory. The germ cells of man and woman hold the intricate

secret. If brain can be better made in the germ, so can human mind
and behaviour from their beginnings. The future of brain is not

wholly veiled, if it be true that the past proclaims the future. This

century is the first to demand pre-natal care of the future lying in the

womb of the present.

Man towers at the top of the animal kingdom because of his

brain; his unique power to acquire, store up, and use, new know-
ledge. This superiority is proved by comparison. From fish to man
the part called the cerebrum gets gradually larger both absolutely and
in proportion to the other parts, until in man it occupies 87 per cent,

of the v/hole brain; like a small colony with a whacking Government
House. This striking feature makes us think that the cerebrum may
have much to do with behaviour; so we turn to the anthropoids to

see if we can detect any relation between expansion of cerebrum and
expansion of behaviour. Careful observation has left no doubt about

that. (Here lantern slides were exhibited showing expansion of

behaviour pari passu with ‘expansion of cerebrum, in baboon, chim-

panzee, and gorilla; and the studies of the chimpanzee by Professor

Kohler, and of Miss Alyse Cunningham’s famous gorilla John Daniel,

were discussed.) Like many of the brains of the late Mr. Carl

Akeley’s apes the brain of John Daniel passed to the service of Man
in the hands of Professor Tilney of Columbia University, greatest of

living neurologists; and contributed to the answer to our next ques-

tion : Why does behaviour expand up the animal scale as the cerebrum

expands? In 1928 Tilney published the answer in two volumes of

1,100 pages—his life-work; we can reduce it thus :

The quantity and quality of behaviour correspond to the quantity

and quality of the part of the brain concerned in that behaviour.

It sounds obvious. It had to be proved. It is momentous for us. It

provides a clue to the puzzle—Why does one man differ from another
man in behaviour? One race from another? For the anthropologist

it does more. It simplifies Man’s efforts to know himself. It contains

the seeds of revolutionary progress in medicine, law, education, and
politics.
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The history of Man is the history of a kind of behaviour called

neokinesis

;

new movement; not instinctive but skilled action, exer-

cised by will and control; such as writing and playing the violin. Man
first shows this neokinesis when he balances his infant body erect and
gains free use of the greatest of all implements, the hands

—

So rounds he to a separate mind
From which clear memory may begin

As through the frame that binds him in

His isolation grows defined

Every achievement, every invention of man is evidence of this neoki-
nesis made possible by liberation of the hands from attachment to
earth and floor. The cerebrum is the headquarters of the power.
Table 2 shows the evolutionary expansion in the anthropoids up to
Man, and, in the voice of mathematics, the gulf of provision for neoki-
nesis, between Man and Ape; an arresting rise of 500 points between
Man and gorilla in the Frontal area. Certainly the quantity of neoki-

nesis corresponds to the quantity of the part of brain concerned in

neokinesis.

The importance of the Frontal area is forced upon us. The
T.P.O. area is the seat of the senses, collecting messages from the
outside world by ear, feeling, and eye, and sending them forward to
the Frontal area; there they are censored, concentrated, coded, and
relayed to the parts of the body which perform the skilled, neokinetic,
act. The Frontal area is the Government House of Behaviour where
knowledge comes from every department, from abroad and from above,
and wisdom may sit plagued for ever by folly; it gives Man “ the
seeing eye, the understanding ear, the skilful hands, to shape his own
destiny ” (Elliot Smith); the “ limit of further expansion of

Behaviour of Man, appears to be set only by the degree to which his

cerebrum can expand ” (Tilney). There we have the optimism of

the highest branch of anthropology. The cerebrum of Man the type,

the 1931 model, is only an intermediate cerebrum; the future is in his

own hands, if he will. “ Yet I doubt not through the ages one in-

creasing purpose runs ”; science has glimpsed that, while Lloyd
Morgan has propounded the doctrine of “ emergent ” evolution and
Eddington and Jeans are at loggerheads as to whether the Deity is

or is not a mathematician—so inveterate is the tendency of imagina-
tive specialists to plunge into speculation when facts fail them.
Meanwhile the science of facts, oblivious to speculators in watertight

compartments, goes steadily on to ascertain whether also the quality

of behaviour depends upon the quality of the part of brain (cerebrum)

concerned in that behaviour. “ The brain of prehistoric man,” says

Tilney, “ has a positive bearing on the future ” of Man the type.

We are on the fringe of the greatest question of modern times without
our statesmen having yet perceived it. “In an age when nearly all
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PLANIMETRIC EXPRESSIONS OF PROPORTION.

Frontal Area.

176.00

212.00

332.00

832.60

Ch ( it) pongee.

£ Ufopecvi) rp<xrj.

TABLE 2. (After Tilney.)

T.P.O. Area.

394.00

441.00

713.30

965.30
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the problems of administration and development involve scientific

factors, civilization, cannot afford to leave administrative control in

the hands of those without first hand knowledge of science ....
scientific workers must accept responsibility for control of the forces

released by their work; without their help efficient administration and

a high degree of statesmanship are virtually impossible ”
(
Nature

,

leading article, Sept., 1930). “ Few will deny that the world is in a

state to provoke the laughter of the gods,” says McDougall in his

recent World Chaos. Pessimistically he asks—What place has thought

or reason in guiding Man’s social behaviour? That is the psycholo-

gist’s question. The neurologist’s question is this—What is the basis

of social behaviour in the brain and can we improve it for the State?

(The lecturer here discussed, with the use of lantern slides, the

evidence of graded expansion of cerebrum from Pithecanthropus

(Java Man) to Cromagnon, and of graded expansion of behaviour

from the doubtful eoliths to the polychrome frescoes of Upper Palaeo-

lithic times; and summarized the evidence adduced by Tilney that

prehistoric expansion of cerebrum took place in the Frontal area,

justifying conclusion that racial expansion of frontal area and ex-

pansion of behaviour go together in slow age-long steps. Expan-

sion of behaviour came further to Neolithic Man with the new idea

of agriculture and domestication of animals, to Bronze Man with the

new idea of writing; and history dawned.)

From Rameses to King George is but a day in evolution, from
Galileo to Darwin a few minutes. The foreground of written history

is crowded with conflict between brains more elevated socially than
frontally. Not to political ups and downs, not to so-called decisive

battles, must we look for evidence of the plasticity of our caucasoid
brain. Evolution projects its shadow in the emergence of exceptional

men. Lack of exceptional men is a matter of brain, and a factor in

the causation of racial backwardness. What nation has become a

nation without its own exceptional men? The caucasoid race in East
Africa has attained its to-day through the efforts of a galaxy of excep-

tional men; explorers, and men like Bishop Harrington, Mackinnon,
Coryndon, and Delamere. Exceptional men are born, not made. In
our great historic movements we find ample proof of that. The
-Renaissance and Leonardo; the 1870 Education Act and W. E.
Forster; the white man in Africa and Van Riebeek, Livingstone,

Rhodes; the emancipation of woman and Joan of Arc, Mary Woolsten-
craft, and Florence Nightingale who faced hostile society with these

words : “I have done with being amiable
;

it is the mother of all

mischief.” But we cannot lay on the table for comparison the

dominating cerebrums of succeeding ages; Croesus with Rockfeller;

Caesar with Lenin and Ghandi; Socrates, Plato, Aristotle, wfith

Pavlov, Freud, Tilney. We have to be content that exceptional men
disperse for a moment the futile foreground of written history, that
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for a moment we see the forces in the background—moving—when
The Spinner of the Years says ‘ now The weaknesses, the

imperfections of our great leader, our own distance from such men
and women, betray the frailty, the instability, of the human Frontal
area. We are not content

That grace can smooth no waters yet
But breathing threats and slaughters yet
Ye grieve earth’s sons and daughters yet
As long ago.

Is faith for the future in such a Frontal area, justifiable ? From further

knowledge neurology answers yes. Quantity (size) of brain is not
everything; it may be nothing, or worse. In competent hands size

—

and even more so, weight—of brain, affords valuable information; but

the golden criterion of brain worth, and therefore of mind worth, is

texture, quality, as revealed by the microscope.

(Slides were now shown to explain that the cerebrum is covered

by a layer called the cortex (grey matter) which breaks the surface by

folds, and that these folds dip inwards and so increase the amount of

cortex. Man’s cerebrum is rich in folds, that of the apes is poor.

The cortex of the frontal area is hnown to account for all intelligent

behaviour; mind.)

Measurements under the microscope reveal that some men have

more, some less, cortex, thickness and depth of its folds. Differences

of quantity and quality of behaviour are related intimately to differ-

ences of quantity and quality of cortex. Professor Shaw Bolton of

Leeds published exhaustive researches on this subject at an unfor-

tunate date—July, 1914. Since the war these have been confirmed

and extended by (the late) Sir Frederick Mott, Watson, Berry, Von
Economo, and other exceptional men in this the most intricate and

important of all human studies.

(Slides were now shown to explain the character of the brain cells

called neurons, their pyramid shape, and the fact that they are not

fully developed until after birth. The development is the work of

nature, not of scholastic education. The neurons in the frontal cortex

are prophetic; they proclaim mind or no mind. The average number
of neurons in the whole cortex of a normal adult European is fourteen

millions (Von Economo).)
Table 3 displays again the gulf between man and animal. The

behaviour of animals is on the level of the infra layer of the Frontal
cortex. Animals obey the two laws of nature, self-preservation and
reproduction; normally they have no other occupation; no trainer can
give an animal a supra , layer. Man also must obey the two laws of

nature, so he also has the infra layer; but the marvellous mass of inter-

woven neurons in the supra layer brought him the power of choice;
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FRONTAL CORTEX.

Structure Layers Function.

i

In Man

—

Control.

Rich. Intellect.

Supra Thought.

In Animal

—

Imagination.

Negligible. Educability.

In Man— Rich. Reception and Storage .

Granular Experience.

In Animal— Very Poor. Memory.

!

Animal Instincts

In Man and Animal

—

of

Eating

Much the same. Infra
Drinking

Sex

etc.

TABLE 3. (Alter Berry.)

offers him scope for behaviour on a higher level, through early training
and education. Yet no man by taking thought can add a single

neuron to his mental stature. This supra layer is the most recent
work of evolution and therefore is unstable; in some of us readily

breaks down under stress, in others lacks durability. Further evolu-

tion, every fraction of a millimetre added to this layer, may make
possible a higher level of behaviour, greater stability, more all-round

intelligence.” What is “ intelligence?” While psychology flounders

in a sea of opinion about “ intelligence,” neurology has taken the first

step to knowledge by confessing ignorance and looking for facts. This

error of psychology is the error of Government—opinion, opinion!

Better add to confusion than confess ignorance! Compromise, “find a



formula ”—these are the administrator’s substitutes for knowledge
and truth. The words “ 1 don’t know ” are worth more than all the
reports, files, and minutes, of bureaucracy.

The present facts about “intelligence” are these. The whole of
the pyramid neurons a child is to possess are present at birth. To
make mind appear in the infant the neurons require a sheath called
myelin; it is not there at birth. In the first few years of life myelin
comes rapidly, bringing movement and speech. It creeps further along
the filaments connecting neuron with neuron, bringing thought,
reasoning, memory. If this myelin fails to appear the precious pyra-
mids are useless in proportion to the failure

;
they may remain as they

GIRLS

Year Brain Increase

Birth 333C.C.

1 849
|i

2 968
s

3 1035

4 1066

5 1096

6 1121

7 1146

8 1162
> r

9 1173

10 1199

11 1217 91 '3%

12 1226 0*6

13 1257 3*4
14 1271

15 1279
i

16 1304 ii

17 1305
18 1307 /

19 1324
20-30 1333 4*7

BOYS

Brain Increase Sex Phase

3710. C.

945
1075
1151
1186
1206
1225
1244
1284
1283
1301
1307

f

!

88'8%

Pre-

pubes-

cent

1826 0*6 Rest

1351
1358

2*2 Pubescent

1878
1402
1422
1447
1463
1483

1

8'4

Post-

pubes-

cent

TABLE 4, (After Berry.)
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were at birth—round, pear shaped; or become stunted; and in propor-

tion to this failure of neurons “ intelligence ” fails, teachers receive

their crosses and the world its human waste. Neurons with their

myelin are the raw material for education; neurons without myelin

—

well, we cannot make a silk purse out of a sow’s ear. Nature’s contri-

bution to “ intelligence ” is developed neurons, with ample inter-com-

munications. Nurture also contributes.

Table 4 shows that one-quarter of the total growth of brain
takes place before birth. In the first year of life the brain increases
by 2i times. By the eleventh year it has attained 90 per cent, of its

total growth; all myelin, largely in the supra layer. The period
from birth to the age of eleven is the period of education by
the senses. The contribution of nurture to “ intelligence ” is the
number and kind of messages received in the granular layer from ear,

touch, and eye, through movement, imitation, suggestion and environ-
ment. There are all kinds of environment—the best is a wise mother.
One of the worst is a strapped perambulator and a dusky attendant of

low neuronic value, in a road-side circle of similar victims and atten-

dants, cultivating nothing better than the degradation of thumb-
sucking. The short rest about the 12th year prepares for the storm and
stress of puberty. In the rapid development of sex at puberty mind
may be marred either by careless or by over-zealous parents or

independently by scholastic education’s introduction of the examina-
tion deluge.

After puberty the addition of myelin is small but critical;

it represents the addition of ability to rise out of response only to

reward and punishment on to the higher plane of striving after a self-

made ideal of character; it provides fuller basis for the change from
mere acquisition of knowledge (scholastic education) to independent
exercise of the higher processes of mind. In a considerable proportion

of the white race this last growth of myelin does not take place; an
evidence of incomplete race evolution. It is said that a greater cessa-

tion of cortex growth at puberty is a marked feature of backward races.

In exceptional men and women of our race the addition of myelin may
go on to 40, but after 30 most of us get along with the result of our

nature and early nurture, up to the uncertain age when the neurons

begin to decay. We are as old as our neurons. The best way to see

if they are durable is to keep on using them, and not talk nonsense

about the climate. The protest of the aged supra layer has been

neatly expressed by Thomas Hardy :
—

Tis not that we have unforetold

The drop behind,

We feel the young must oust the old

In every kind,

But yet we think, must we, must we,
Too, drop behind
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We should not exalt too much these few facts of nature over

the facts of nurture, nor regard the two sets of facts as rivals. We
are pleading for greater harmony between them. The racial cortex

can expand through further ages; human behaviour can reach higher

levels. But that instinct can ever be crushed, that man or woman
can ever be guided only by their heads, is a “ biological improb-

ability.” Therefore, let age approve of youth, and help him to his

heritage.

(Slides of the human frontal cortex were now shown, to make
clear that the superstition which says all men are born equal, is

unworthy of our intelligence and knowledge.

(1) Cortex of an average adult European of normal intelligence,

(2) Of a murderer,

(3) Of a pronounced imbecile,

(4) Of a feeble-minded youth.

The slides showed that whereas (1) is made up of many healthy
pyramid neurons, the others, in varying degree, are made up of few
pyramid neurons and many stunted or primitive useless cells. This

demonstrated that deficiency of intelligence, social inefficiency

,

delinquency and crime, may have a physical basis in the supra layer

of the frontal cortex .)

An average of fourteen millions of cortical neurons gives un-
limited scope for variety in behaviour between that of the genius and
the average man on the one hand, and between the average man and
the profound idiot on the other hand. Instead of being a complacent
token of past rapine and wealth, the family crest may yet be the
family cortex, a token of mental worth to be lived up to. Indeed,
capital in the cortex was the new idea which emerged with the excep-
tional men of the 19th century. Other social values are affected.

Recognition of individual differences in children, says Dewey, is the
perception of educative capital. And we have a new inspiration to

good intentions for a backward race. There is also a legal aspect.

When a deficient cortex leads its sub-normal owner into anti-social

behaviour, our law everywhere behaves much after Mr. Bumble’s
definition of it. We draw a veil over that to-night, but this must
be said : it has been ascertained beyond question that mental de-

ficiency, deficiency of cortex, exists as a social danger amongst
our native fellow-subjects. That fact has not yet been recognised

officially by either the law or education. It must be. Possibly it is

the chief cause of native backwardness, certainly it is a grave

obstacle to rise out of backwardness. How grave can be ascertained

when reliance upon opinion gives way to desire for the truth.

Altruism need not be distressed if sociology has ceased to be a mass
of moralizing and has become a science, ready to be a willing servant

of altruism, if altruism would only sign her on. Politics on the other

hand may well be distressed on the plane of economics by these new
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facts. England, alone, long neglectful of mental abnormality,
now spends £93 per head per annum on her 300,000 known sub-
normals; the number of the unknown must be greater. She spends
only £12 per head per annum on the education and care of her normal
children. The normal English restrict their breeding; the sub-

normal at large is a prolific being.

Our hypothesis (the quantity and quality of behaviour correspond

to the quantity and quality of the part of brain concerned in that

behaviour) applies to the race as it applies to the individual. Races
of men, like individuals, are not born equal. In every scientific centre

—from Melbourne to Moscow and Honolulu, the United States,

Vienna, Berlin (where the cortex of Lenin came to the microscope), to

London, Leeds, Bristol, and Edinburgh, the fraternity of science has

been in liaison since 1918 to ascertain the nature of the neurological

and psychological differences between races
;
all reasonable men desire

to know the cause of the world-madness called war.

'to. II ova — O vo r\ .

TABLE 5. (After Ales Hrdlicka.)
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What is a race ? In science the term refers to anthropological
rather than to language differences. Table 5 shows the four chief

main stocks of Man. The East African native is not regarded as

wholly negroid but as descended also, in varying degree, from an
ancient caucasoid offshoot; probably the Hamites. Many substan-
tial physical differences between these four main stocks are wT

ell

known and have been catalogued by anthropology. Behavioural
differences are well known, represented in civilization and social

organization. It is reasonable to expect also differences in the.

quantity and quality of cerebrum and its frontal cortex. Mixture of

subraces of the same main stock is believed to favour (cerebral) race

progress. The English are a mixture of neolithic, bronze, Mediter-

ranean, Teutonic, Norman, Gallic, and other subraces of caucasoid

stock—and appear to be satisfied. Mixture of one mainstock with

another mainstock produces a hybrid generally superior to the lower,

inferior to the higher mainstock of origin. If the East African

is such a hybrid anthropology expects to find that the average

East African frontal cortex and behaviour are superior to the average

negroid, inferior to the average caucasoid. Other technical considera-

tions suggest that the East African average should be generally

nearer to the negroid than to the caucasoid; that however, is an

assumption based as yet on insufficient facts.

Becent research in Nairobi has revealed a few facts concerning
the East African which will be published shortly in scientific form.

1. Brain Capacity (physical).—Marked deviation from the

normal in brain size tends to be associated with deviation from the

normal in behaviour. This leads us to expect deficiency in the supra
layer of the cerebral cortex in races markedly backward in behaviour
(civilization and social organization). Besearch into this point (brain

capacity) in East Africa is not complete. The average brain capacity

of European man is said to be 1480 c.c. Estimated by the same
method the East African average stands at present at 1310 c.c.

;

actually lower than negroid and australoid. This result is of doubtful

value and cannot be relied upon. Further research is required and is

now in progress.

2. Brain Weight.

—

The relation of the average East African
brain weight to the brain weights of the mainstocks is shown in

Table 6. The graph shows the East Africa weight (E.A.) to be
nearer to negroid (B) than to caucasoid (W). This is a significant

but not a conclusive fact unless we know much more.
3. Average depth of frontal cortex.

—

Here we are dealing
with minute measurements under the microscope; a fraction may be
of importance in regard to behaviour. It has been found that the
total average depth in the East African is 2.2% less than in the
European. This fact also is not conclusive without further informa-
tion.
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Average Weight of Brain (grammes)

White 1380

Yellow-Brown 1300

East African 1287 W.
Black 1240

Australoid 1180

Gorilla 420

Chimpanzee 350

B.

E.A.

TABLE 6.

4. Depth of each of the three layers of the frontal cortex.
Significant differences have been found. Putting the facts together

the average East African cortex has been found to be provided for the

exercise of animal instinct 26.8% better than the European; for the

exercise of mind (control, intellect), and for capacity to profit by
education, 18.8% worse than the average normal European. Here
lies a field for further research in the interests of the East African;

we continue to find such fields.

5. Neurons in the supra layer—the critical question of

quality.—If in the average East African the number of pyramids
m his supra layer equals or exceeds the number in the supra layer

of the average European, then there can only be one conclusion

—

that the average mind and behaviour of the East African may event-

ually equal or excel the average mind and behaviour of the Euro-
pean, provided they receive suitable sensory and scholastic educa*
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tion. If that desirable quality in the supra layer is not present,

we are faced with very different, very complex, but not hopeless prob-

lems, and with great need for more knowledge. It is enough to say

that in the average of the native brains so far submitted to expert

examination under the microscope the outstanding feature is the com-
parative scarcity of the essential pyramid neurons and the compara-
tive excess of primitive, useless cells.

6. Summary.

—

In this first series examined of so-called normal
native brains, only 6 per cent, or one in 16, approached in quality the
average so-called normal European brain. Not one excelled that
average.

With the expansion of education during the last fifty years

good intentions and wishful thinking rationalized into over-confidence
m nurture

,
the hand of Man, have tended to disdain nature

,
the finger

of God. The potency of the contributions of nature on the one hand,
nurture on the other hand, to “ intelligence ” and anthropomorphic
qualities, has been said by scientific authority to be as five to one.

Can we afford to neglect this five-fold power of nature in our efforts

to help the East African upwards? Improvement of environment
(education, sanitation, and the rest) by itself is surely no more
valuable than a half-measure. With these new facts before us, with
many more to come, there is a need for earnest thought and co-opera-

tion to determine “ which of these lowly peas of the human family

are really dwarfs, which are dwarfed simply because the stick of

opportunity on which to climb, is lacking ” (Guyer). Our new facts

are not advanced as exact truth. The scientist knows better than the

layman that science progresses only by approximations to the truth.

Exact truth may never be attained, greater accuracy comes daily.

East Africa stands in urgent need of greater accuracy concerning her

native population; her future depends upon efforts in this direction.

The need for vastly more knowledge is clear. A co-operative inquiry

by all anthropology's pertinent groups should secure safeguards for

Imperial policy otherwise sought in vain on a basis of ignorant opinion

and at risk to the future.

The cortex is not everything. There is also the physical, the.

psychological, the biochemical, the endocrinological, approach; there

is the moulding influence of physical and social environment to assess.

Yet in the last analysis Frontal cortex makes the race as it makes the

man. Better for Kenya and the Empire a few illuminating facts

about the native than another pluvial period of opinion from prejudiced

political Commissions. We may further epitomize this question. Shall

we set to work to raise the backward races under our care on the safe

basis of scientific lines, or shall we continue the obsolescent lines laid

down in days of darkness and which have led everywhere and always
to pathetic failure and even to disaster?
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(Here the lecturer recalled how Australia had at last, after genera-

tions of failure to “ civilize ” her aborigines, asked science to investi-

gate the question. The Stone Age culture and the deficient heads

of these people were shown on the screen. Professor Porteous of

the Race Research Institute attached to the University of Hawaii,

has made an exhaustive examination of their psychology. In his book

just published, he states this conclusion: “ The aborigine is not un-

intelligent, but is certainly not adaptable to our kind of civilization,

although excellently adjusted socially and psychologically to his own
environment.” Professor Woollard of Adelaide University has

examined the frontal cortex of the aborigine; it shows few pyramids,

masses of primitive cells in the supra layer. We must not deduce

from this that the problem in East Africa is the sa<me as the problem

now facing Australia. The East African is not the Australoid in

cortex or in culture.)

Seventy years have come and gone since Darwin inspired our race

to begin knowing itself in earnest. His only answer to his many
assailants was: “ Great is the power of steady misrepresentation, but
fortunately the power does not long endure.” Since Darwin truth

has triumphed as he anticipated; but only for a new battle to begin.

It is agreed that many elements of civilization, threaten its existence;

that only a people capable of a deliberate and international policy

can survive (E. A. Fisher). The years have taught us the cruelty of

evolution; how it scatters suffering and slays. We have learnt that

it can and must be taken in hand, be directed consciously; that the

first step must be “to bring the instinct of reproduction before the

tribunal of reason ” (Keith).

At home science is educating democracy on this subject; in Kenya
we are faced by the difficulty that, as Bagehot long ago pointed out,
bureaucracy is inherently unprogressive and fetters the energies of the
governed. Yet in Kenya we have a special problem soluble only by a
wisdom free from pigeon holes—the danger that we may destroy a

backward race as thoroughly as with the sword, by ignorant efforts to

raise it. It cannot be too widely known that to depend upon nurture
alone is to pave the way to grave and insoluble problems.

Science is service. Her results may be used for good or evil.

Men are ready enough to use them for the evil of war; to use them
for the service of humanity is a proposal which sometimes meets with
opposition; even the professed altruist may have a vested interest in

the sufferings of mankind. Bertrand Russell, in his latest work, points

out an imminent danger—that science may be wholly captured by
leaders in government, publicity, and industry, who are drunk with
the craving for power over their fellowmen. In their hands—they are

many and everywhere—science can never minister as she desires to

minister, to human happiness. Russell indicates another danger—that

the importance of knowledge may be unduly exalted. “ Even more
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important than knowledge is the life of the emotions.” A world
without delight, without beauty, without love, is a world destitute of

values. Science must minister to those; they are the most insistent

of all economic facts. Man has understood and subdued nature on
earth, water and in air; he has achieved a curious belief that rapidity

of locomotion is noble progress. He has never subdued his own nature
—every cenotaph whispers that—he has never until to-day, tried to

know himself. We end with no fact greater than our first fact. In

the words of Goethe, Das erste und letzte ist Wahrheitsleibe—the first

and last thing for us is love of Truth.
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PARTIAL REVERSION TO HEXAPROTODONT DENTITION IN
HIPPOPOTAMUS, H. AMPHIBIUS, LINN.

By R. L. Harger.

The specimen from Majanji, Lake Victoria, is sub-adult, sex un-
certain, but probably female, judging from the size of the lower jaw.
In addition to the normal four haver incisors there is an additional
small and laterally compressed tooth arising behind the line of and
between the 1st and 3rd lower left incisors. At point of emergence from
bone the measurements are 14 m.m. x 18 m.m. The tip has been
considerably chipped, but judging from the remaining contours, this

tooth projected from the bone at least 15 m.m. and probably just

managed to cut the gum. On the right side the two incisors are of

normal size. On the left side, where the extra tooth occurs, the

outer incisor is reduced in size, the socket at jaw level being only

25 m.m. in diameter against 30 m.m. of the corresponding tooth on
the right. This is undoubtedly an instance of partial reversion to the

less specialized dentition of six lowTer incisors in certain extinct forms.

Four being the normal dentition of existing H. amphibius now con-

fined to Africa.

The study of extinct species of the family Hippopotamidae shows
that the early and more generalized dentition included six incisors in

the lower jar. Flower and Lydekker in “ Mammals Living and Ex-

tinct ” record that “ in the Pleistocene and Pliocene of India there

are two species having three pairs of incisors in both jaws. Of these

H. palaeindicus has the second pair in the lower jaw very minute and

evidently just about to disappear; from which we learn that it is this

pair which is missing in H. amphibius. In the more generalized H.

swalensis, the three incisors of the lower jaw are of equal size. Hexa-

protodont species also occur in the Upper Tertiaries of Burma and

Algeria.

In the other existing African form, the Pigmy Hippopotamus of

West Africa, Hippopotamus liberiensis (or Chceropsis as some authori-

ties prefer to name it) the incisors are normally reduced to a single

pair, but sometimes one or two extra incisors are produced in the lower

jaw. During recent years this species has been under close observa-

tion at the Zoological Gardens, London, and bred there in 1980.

In the small extinct form from Madagascar, H. madagascariensis .

Grandidier, of which the writer has examined specimens, the number
of the lower incisors varies from the normal four, and is similar to the

Liberian species.

Many years ago the writer knew of another example of the
existing African hippo from the Lake Bengueulu District, Northern
Rhodesia, which had developed an extra incisor. Relying on memory,
my notes being lost, this was a well-developed slender tooth project-
ing three to four inches from the jaw bone.
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The subject of this article, supported by the actual specimen now
in the Nairobi Museum, confirms the long held opinion that the second
incisor is the tooth which has been eliminated in the normal dentition

of H. amphibius. It also reveals the facts that in this nearly adult

specimen the fourth permanent premolar in upper jar is the last

tooth to be erupted. In the upper jaw the left deciduous P.M.4 is

still in position although much worn and the roots have been absorbed

on the lingual side only. The third molars are just coming into func-

tion although the first premolars both upper and lower have been shed

and their cavities are closed or are closing.

It has been suggested that the extra tooth is an incisor of the
milk dentition which has not been shed. The accompanying illustra-

tions are from photographs of a hippo calf from the Sesse Islands,
Uganda, collected by the writer (but shot by native) and which was
well known to be from three or four months old. Here the four peg-
like lower incisors are of the following dimensions : Projection from
bone, 10 m.m. average; total length, average 30 m.m.; average
diameter, 7 m.m. Only two were just visible above the gum but all

could be felt with the finger. In a line behind this deciduous set the
crypts of the permanent incisors are already open and hold these

developing teeth, the crowns of which are visible. From observations

of specimens born in captivity—instance the London Zoological

Gardens—it is known that H . amphibius begins to shed the milk
dentition at about the eighth month. It is therefore improbable that

these mere pegs could be capable of further development as their roots

are pointed and their cavities apparently closed.

The suggestion has also been put forward that the presence of

the extra incisor in the larger jaw is due to the subdivision of a tooth

germ. If this is so, careful sectioning will be almost certain to reveal

a connection, and the decision will rest on Dr. van Someren’s expert

dental opinion, if convenient.

Consideration is due to the facts that in the extinct Indian form,
H. palaeindicus, the second incisor is very small and evidently on the
verge of disappearance also that instances of dental reversion are
known in other mammalian genera.

For instance, the Bat-eared Fox Otocyon often develops a fourth
upper molar. The writer had a specimen in which this tooth was
well developed.
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EAST AFRICA AND UGANDA NATURAL HISTORY SOCIETY.
ANNUAL REPORT, 1931.

General.
The period under review covers the second complete year of our

tenancy of the Coryndon Memorial, a period unmarked by any

startling development, but rather, a year of steady progress along the

lines of development approved by the General Committee.
The activities of the Natural History Society are now mainly

concentrated on the development of a modern colonial Museum, and

the success of this endeavour rests largely with members of the

Society, more particularly, the executive, and depends for its fulfil-

ment or failure, on a sound appreciation of the scope and functions

of such an institution.

The work of the Museum may be divided into two main branches
(a) that devoted to public instruction, (b) the accumulation of

material and data for systematic work and research; the supply of

matter for the first is dependent on the second, and in the initial

stages of embryonic development through which we are now going,

it is only to be expected that throughout the year the greater part of

our energies has been devoted to our study collections.

Work in the public exhibition hall has consisted largely in instal-

lation of new cases, replacement of old fittings, and the general re-

arrangement of exhibited material.

Over £2,000 worth of standard museum fittings have been in-

stalled; these were purchased with the Government capital grant,

1930, the Jackson Memorial Fund, and the Society’s reserve. No
capital grant was made in 1931. We still require another £8,000

to complete the furnishing of the hall.

Several additions have been made to the exhibited material in

the Mammal and Bird sections. A special exhibit of European and
Asiatic Migrants to this country was staged during the latter part of

the year, and has proved both attractive and instructive. The
Entomological section has been augmented and re-arranged in new
cases. The Botanical exhibits have been added to, but most of the
activities in this section has been devoted to systematic work on the
Herbarium. The Botanist’s report is appended.

During the year, provision was made for the exhibition of

material dealing with “ pre-history ” of East Africa. A temporary
display of comparative “ cultures,” augmented by a series of casts

of type skulls was placed on exhibition towards the latter part of the

year. This section is being dealt with by Dr. Leakey, and impor-

tant additions will be made during the ensuing year.

A comprehensive scheme for the reorganisation of the Geological

section was adopted, and the building up of this branch will be under
the guidance of Mr. H. L. Sikes.
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The large flight aviary kindly presented to the Society by Lady
McMillan was erected at the back of the Museum and now contains

over fifty local birds. We here record our thanks to Lady McMillan

for this very generous donation.

Visitors.

The popularity of the Museum is indicated by the number of

visitors recorded during the year; 1,700 adults and over 300 school

children, besides students from the Medical Training Depot and

Jeanes School were admitted.

Membership.

The membership of the Society has remained satisfactory
;
losses

due to resignations have been more than made up by admissions of

new members.

Library.

The Library continues to receive support from overseas Institu-

tions and several important journals and books have been acquired

by exchange. The compiling of a general subject index, commenced
towards the latter part of 1930 has continued and when completed
will be of extreme value to the Museum staff and members.

Publications.

Four Journals and one Special Supplement were published dur-

ing the year and distributed to members. Members will probably

have noted that the last Journal issued is for August, 1930; we are

therefore still a year behind-liand. This is largely due to lack of

MSS. and funds. The Publication Committee is extremely anxious

to bring the Journals up to date, but this can only be achieved by

the active co-operation of members.

Propaganda, and Lectures.

During the latter part of the year, an experiment was made in

organising a series of popular and scientific lectures dealing with local

Archaeology, Anthropology, and allied subjects. Two public lectures

were given and a series of papers were read during day sessions cover-

ing a period of two consecutive days. The attendance at these
lectures was very satisfactory, and useful propaganda work was
accomplished. We take this opportunity of recording our thanks to

all those who took part in the meetings and assisted in their organisa-

tion.

Various natural history cinema films have been made available

to the two preparatory schools in Kenya. These films go a long way
in stimulating a love of nature in the youth of to-day, and are greatly
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appreciated. We wish to record our thanks to Mr. Martin Johnson
for his kindness in presenting copies of his latest films to the Society.

Scientific Collections.

Steady advance has been made in the section of the Museum
activities dealing with study collections.

The progress in the Botanical section has been most marked, and
the support accorded to this division by members of the public is

most gratifying. The visit of Sir Arthur Hill, Director of Kewy did

much to strengthen the cordial relations between this Museum and
the Royal Botanic Gardens. This section has been of great assis-

tance to Kew, in supplying carefully collected material and data.

Work in the Entomological division has been largely devoted to

the preparation and systematic arrangement of material. Large and
important collections have been donated or loaned. Several groups

of Insecta have been submitted to the Imperial Institute of Entomo-
logy and to other recognised institutions, and considerable new and
valuable material has been donated to the National collections.

We here record our thanks to Sir Guy Marshall of the Imperial

Institute of Entomology, Professor Poulton of Oxford, and members of

the staff of the British Museum, for valuable assistance in determina-

tion of material.

The Mammal and Bird sections have received considerable atten-

tion, and the collections have been greatly augmented. A
comprehensive revision of the birds of Kenya and Uganda was com-
pleted during the year and will be published shortly. Capt. Dent
continued his work on the Small Mammals up to the time of going-

on leave, and has added species new to the collection, and some new
to science.

Mr. Graham of the Forestry Department has donated valuable-

material from the Londiani-Elburgon areas of the Highlands.

The Government Archaeological collections acquired by arrange-

ment from Dr. Leakey have been housed in the Museum, and this,

along with the material now being deposited by Dr. Leakey, forms

a most valuable and important collection of “ Stone Age culture."

Financial.

It is not out of place to comment here on certain aspects of the
financial position of the Society. A full statement has been prepared
by the Hon. Treasurer and is submitted for your approval.

The finances of the Society are governed by the General Council
acting on recommendations of the Finance Committee, on which
both Government and the Municipality are represented. A Budget
of income and expenditure is drawn up and closely scrutinized before

approval, and any proposed departure from the sanctioned expendi-

ture is examined in detail. Members are aware that the income is
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derived from three main sources, viz. Government, Municipal, and
subscriptions. The estimated income from direct activities of the

Society, based on the previous year’s figures, has been exceeded

under several headings; the principal being membership, sales of

Journals, and admission fees. The financial position of the Society

is sound, but if we are to continue to be responsible for the organisa-

tion of a Public Museum, funds from public sources must be available

and recurrent.

BOTANICAL REPORT FOR 1931.

In the annual report for 1930 it was mentioned that this section

was the outcome of a generous donation from Mr. Ernest Carr, and
the objective was briefly stated.

Entomologists, doctors, horticulturists, and settlers have applied

to this department for information and, although the Herbarium is

not yet complete, a number of specimens have been identified and
the work during this year has proved that it is of service to the public.

Regular collections have been received from Miss C. Harvey,
(Jasin Gishu; Mrs. Brodhurst-Hill, Kipkarren River; and Mrs.
Chater Jack, Mt. Elgon.

The following children have made collections : Chrissie Osborne,

Rosemary Pierce, Jeremy and Michael Fitzgibbon.

In addition to these collections, specimens are continually being

brought in, with the result that the Herbarium is growing rapidly.

An expedition was made by the Botanist to Yoi and the Teita

Hills resulting in the collection of about 300 specimens. Rumuruti
and the Kinangop districts were also visited, but the time of year

was not very favourable for a large collection.

With the assistance of Mr. Edwards of the Scott Laboratory

some of the pasture grasses likely to prove most palatable to stock

have been exhibited.

Mr. Graham of the Forest Department very kindly lent his

extensive illustrated notes on the flora of the Coast, which have been
copied and will be a great asset to the Botanical literature of the
Museum.

Named botanical specimens have been presented by the officials

of the Kenya Forest Department and by the Director of Kew
Gardens.

About 1,100 have been despatched to Kew for identification and
the staff have been most helpful in answering questions and naming
material.

E. NAPIER.
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Poulton, Breeding experiments on Charaxes etheocles: Female forms (1—4)

and the male form (5ar 5b) of Charaxes etheocles (1. s.) proved by breeding

at Jinja, Uganda, to belong to the same species.

But see page 160.
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THE BUTTERFLIES OF KENYA AND UGANDA.
By

V. G. L. VAN SOMEREN, F.E.S., F.L.S., etc.,

and

K. St. Aubyn Rogers, f.e.s., m.a.

Family NYMPHALIDAE.
Sub-family Charaxidi.

Charaxes etheocles (sensu lat.)

Introduction.

As indicated in the previous part of this series, we have purposely
held over the section dealing with Charaxes etheocles and Ch.
ethalion, until now, in order that certain data might be subjected to

critical examination. We are now publishing such information as

is at our disposal, admittedly incomplete, with the idea of stimulating
interest in this, the most complex and confusing problem that has
confronted Lepidopterists for many a long year.

The systematics of the group of Charaxes called ETHEOCLES
are in a state of extreme confusion. The name etheocles was first

applied to a female, and lias gradually come to be used for a group
of Charaxes which appeared to have some relationship; a group com-
posed of several named “ varieties ” of males, and several females.

The relationship of each to the others has not been understood, nor
has proof of relationship by breeding been established.

Professor Poulton gave an outline of the position as up to 1925
in the Report of the Third International Entomological Congress,

July, 1925, Bd. 11, pp. 552-562.

The characters on which the female have been divided into

distinct “ variations ” are, on the whole, clear cut and reliable; the

same, unfortunately, cannot be said of the males.

In most groups of butterflies, where macroscopical examination
is inconclusive, microscopical examination of the male genital arma-
ture is of the greatest assistance in forming a conclusion. This is

not the case in the etheocles group; there is no constant type limited

to any one form, and variation and intergradation runs throughout

the named variations.

This combined variability in the males has given rise to such
unsatisfactory identifications as “ form violacea, more or less ”;

“ intermediate between chanleri and picta ”; “ near chanleri,” and
so on.

We should state here that wherever we use a definite name to

any male, this identification is given us by Dr. Jordan, who is the

authority on the Charaxidi.
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From the evidence before us it is quite obvious that no satisfactory

solution to the problem will be obtained until a considerable amount
of careful breeding of the group has been carried out throughout its

distribution.

We have before us a very comprehensive series of bred families;

material raised from found larvae; and an exceptionally large number
of wild caught specimens, all from Uganda and Kenya.

We will deal first of all with families bred from known females.

The female offspring offer little difficulty, except possibly in the
matter of recognition of geographical races; but the correct identifica-

tion of the males remains as before. The one forward step is that
we are now able to say that four distinct males are definitely asso-

ciated each with a certain type of female.
From the evidence of this bred material we are able to suggest

(a) that there is certainly one main species with geographical repre-
sentatives in Kenya and Uganda, (b) that there are two or more
females with their respective males which are distinct from this species
and from each other.

For purposes of convenience, and for the time being, we will

refer to the species as Groups A, B, C, and will use the names which
have been applied to these African “ forms,” subsequently giving
what appears to us to be the correct nomenclature according to
priority.

Group A.

This group is composed of certain named females and their asso-

ciated males (as proved by breeding) which appear to be geographical

representatives of one species. We divide them geographically as

follows :
—

1. Uganda to West Elgon:
Female vansomereni

,
with picta male.

2. East Elgon to Nandi and Cherangani

:

Modified female vansomereni and picta male.

3. Kikuyu, Nairobi to Voi and Coast

:

Females aIbifascia, kirki, rogersi with picta-chanleri male.

The characteristics of the group are :
—

All females with f.-w. bar composed of orange spots discal and

post-discal, confluent from la-3-4-6. H.-w. with a bar crossing the

disc and continuous with that of the f.-w. varying in colour from

bluish-white, white, white with orange, to orange.

The males are characterised by the presence of marked greenish-

grey or bluish-grey spots along the margin of the f.-w.; two or more
post-discal spots; wings falcate. H.-w. margined by greenish-grey

crescentic spots centred red, or mostly red, between veins lb-7,

internally bordered by a series of greenish-blue lunules. Underside
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greyish-clay, more brownish distally and carrying a series of reddish

lunules in both fore and hind-wings.

These males come within Bothschild and Jordan’s Key A, Nos.
1 and 3 (

Monog . Charaxes, Nov. Zool., Yol. VII, p. 483).

We will now deal with these geographically:—
Group A. 1. Localities: Toro, Central Uganda, Mabira Chagwe,

Jinja, Busoga, Mbale, West Elgon.
In the bred series both males and females are remarkably con-

stant to type. The males vary only in the amount of red on the
h.-w margin above the upper tails; the presence or absence of a p = d.

submarginal series of blue-grey spots in f.-w. and the presence or

absence of blue spots at sub -base of 2, 3, 4, continuous with two
spots beyond the cell; and presence and number of wavy blue-green

p.d. spots in h.-w.

The females vary in the intensity of the dark basal area of the
f.-w. and dark submarginal bar; the variation is from dark black-

brown to rufescent-brown; presence or absence of orange spot in the
cell; coalescing of orange spots in 4-5-6. It is noticeable that in

these specimens where coalescing takes place, the f.-w. bar is wider
and the general tone of the f.-w. is rufescent and the distal portion

of the wing is orange-rufescent.

An important variation is the white, not orange, colour of the
f.-w. bar in la and part of lb. This might be taken as indicating a

transition to f.f. etheocles, which however, as we shall show later,

has a distinct male.
An occasional and important variation (2 out of 80) is one in

which the upper half of the h.-w. bar is strongly suffused with orange,

with the remainder slightly tinged, though retaining a certain

amount of bluish to greenish along the borders; such variations sug-

gest a transitional phase to the f.f. rogersi which belongs to this

group.

We wish to emphasize here that faded specimens of vansomereni
at a first glance appear to resemble f.f. etheocles; the width of the

fore-wing bar and the coalescing of the discal and p.d. spots, at once
dispose of any suggestion of a transition to this form, because the

Uganda-Nandi f.f. etheocles invariably has a narrow f.-w. bar—and a

distinctive male.

Group A. 2. Localities: East Elgon to Nandi; Cherangani,

Kitale, Kabras, Kakamega, Kaimosi.
The males from these localities are PICTA, and retain the

characters of the nominate form.
The females are of the VANSOMERENI type, but the majority

have very dark, almost black bases to the f.-w. and a strongly marked
admarginal black band. The h.-w. black border is, on the whole,

wider than in the typical form but the* h.-w. white bar is not narrower
and is bordered by a more intense blue. These differences are
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apparent in the large series at our disposal and indicate a transitional
phase, influenced by the presence of two models, viz. Ch. epijasius

and Ch. ansorgei ansorgei. They do not constitute a distinct

geographical race.

In a series of 22 bred specimens, one has the h.-w. bar of a
creamy colour strongly tinged with orange and rufescent ochre ; a
rufescent f.-w. border and basal area; a transitional variety indicat-

ing an affinity to the rogersi-kirki form of Kenya (Nairobi to the
coast).

One single specimen has a narrow h.-w. bar, strongly bordered
with blue; f.-w. bar white in la and most of lb, and the orange spots
coalescent in 2 and 3, but with blackish-brown scaling in the centre,

the remainder of the spots are small and discreet. Such a specimen
shows an approximation to the evansi form of etheocles, and is

doubtless the result of the influence of Ch. ansorgei ansorgei. It

is such specimens as these which make it very difficult to define the
characters and limitations of the species, as we now define them,
but the males associated with any given female, by breeding, help

to keep the species distinct.

Group A. 3. Nairobi-Voi-Coastal areas.

The males from these areas are a modified PICTA! They differ

from the more northern form in being smaller, with the sub-apical
spots of the f.-w. either pure white or ochreous, not bluish; with the
marginal glaucous spots narrower, but very similar. There is some
variation on both the upper and under surfaces, and this has given

rise to the various identifications of this sex, “ as near picta “ near
chanleri “ chanleri “ intermediate between picta and chanleri .

”

Under our arrangement, we suggest that the name CHANLERI
should be used for all these males.

The females bred along with these males are of the three forms :

albifascia, rogersi, and kirki. This should be noted.

These three forms are of course variations of the one species,

kirki being the intermediate variation.

In all these forms, the basal area of the f.-w. is rufescent and
only slightly darker beyond the cell, and the h.w. black band is

wide, while the white or orange bar is narrow and tapers towards the

anal angle. In all these examples before us, 20, the f.-w. orange bar

is made up by the coalescing of the two rows of spots, this fusing

taking place from la to 6; an orange spot in greater or less degree

is present in the cell. In only two specimens are the spots of the

outer series discreet in 3-7.

The variation in these females is from the pattern mimetic of

Ch. ansorgei sb. sp.* to the pattern mimetic of Ch. saturnus. In

the extreme saturnus-like colouration the f.-w. bar consists of two

* This race is being described by Prof. Poulton.
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rows of orange spots, the inner large, the outer small and extending
from 2-7. This form is very like the female of Gh. achemenes.

These spots are mentioned here, because Rogers has bred the

curious aubyni f.f. with a so-called picta-chanleri male. The coloura-

tion of aubyni is worth noting, because of its pattern which is like

etheocles f.f. but the pale areas are creamy. We suggest that aubyni
has nothing to do with what we call Group A and the male associated

with it is neither picta nor the form chanleri.

We suggest that a reasonable grouping of the races we admit to

Group A is as follows : In Kenya and Uganda we have a species which
extends from western and north of Uganda to the coast of

Kenya. The oldest name applicable to the race which extends

into N.W. Uganda, appears to be viola
,

Butler, 1876, founded
on a female. The species is represented through the rest of Uganda
and N.W. Kenya by a geographical race first named picta

,
R. & J.,

a male, 1900, and the female vansomereni
,
Poulton, 1925. In the

central Kenya area to the coast is a further geographical race first

named kirki

,

Butler, 1881, applied to a female, the male being

subsequently called chanleri

,

1895.

The geographical races are:—
(a) Ch . viola viola, type female, Btl., Senegal to N.W. Uganda.
(b) Gh. viola picta, type male, R. & J., Uganda to Kitale-

Nandi (associated with its female vansomereni, Poulton).
(c) Gh. viola kirki, type female, Btl., Nairobi to coast (asso-

ciated with its male chanleri, and variety f.fs. albifascia and
rogersi, Poulton).

Group B.
This is composed of female forms and their associated males, as

proved by breeding, which appear to be geographical races of one
species, and distinct from those of Group A.

The females of this group are characterised by having all the pale
markings of fore and hind-wings, white or bluish-white, with or with-
out ochreous tinge to those of the fore-wings.

The geographical representatives are as follows :
—

Group B. 1. Nairobi-Voi-Coastal belt.

In the first of these areas the etheocles form of female is rare.
It is more often met with in the latter areas, but is not common.

In these areas etheocles has the f.-w. bar wide, the discal and
post-discal spots being confluent from la to 2, or la to 6. The com-
monest form has confluent spots from la-3. The h.-w. bar is wide
and has slight blue shading on the borders.

These females are associated with (but have not been bred) a
male which is somewhat like chanleri above, but the underside is a
silvery-white, though ornamented with the characteristic lines and
spots of the group.
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We also have in this area a form called rosae, with curved fore-

wing bar, mimetic of Ch. violetta, female. It has not been bred with
any type of male. This form should not be confused with the rosae

female form of Ch. ethalion, which occurs and has been bred in the
same area with ethalion males. (Vide post.)

Group B. 2. Elgon (East), Kabras, Kakamega, Nandi.

In these areas we meet with a form of female formerly called

etheocles, which agrees with the form found in Uganda in two
respects : that of pattern and of the type of male bred along with it,

and associated with it in the wild state.

The f.-w. bar is composed of a double row or series of pale spots,

discal and post-discal, all discreet, except those of la which are very

seldom confluent. The general tone of these spots is an ochreous buff,

not white or bluish-white ; the hind-wing bar is narrow, the reduction

being due to a widening of the black border and increase in the depth

of the basal area. These females are associated in the wild state and
in bred families with a male determined by Dr. Jordan as

VIOLACEA.
These females are considerably larger than the etheocles f.f. of

S.E. Kenya, and have a different male. We may thus be dealing
with two distinct species. But this can only be proved by breeding
the coastal forms in numbers. In this area we get a form inter-

mediate to that of B.8.

Group B. 3. Sotik, Lumbwa, Mau, Molo.
In this region we find a remarkable form of female which belongs

to this group, but one which is strongly modified in pattern and colour

by its model, Ch. ansorgei. Ch. epijasius does not appear to occur in

this region, and Ch. ansorgei has alone influenced the mimetic
evolution.

The ground colour of the fore-wings is almost black, with only a

slight brownish tinge, the pale markings however are reduced in size

but are of a rich rufescent orange. The h.-w. bar is very reduced in

width but is very strongly blue-bordered; the basal area is brownish-
black, and the admarginal border black. This form is without a

name, and we have pleasure in naming it after its discoverer, Ch.

etheocles f.f. evansi, type Molo-Rongai, 1929. A second specimen
of this form was taken by Canon Rogers at Lumbwa, and a third by
Ruscoe in the same district.

The males associated with his female are very like violacea but
the marginal glaucous spots of the f.-w. are present, though not as in
picta. These males are returned as hollandi.

Group B. 4. Uganda, Toro to West Elgon.
In this region the etheocles f.f. are characterised by the com-

parative narrowness of the f.-w. bar, and the double series of discreet
white, bluish-white discal and post-discal spots of the fore-wing bar.

Out' of 25 examples from Uganda, only six have any tendency for the
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spots in lb to be confluent. The other principal variation is the

degree of bluish edging to the h.-w. bar.

Only two specimens show a slight oclireous tinge to the spots

of the f.-w.
;
thus these resemble the females from East Elgon and

Kitale

.

The male associated with this female is that determined by Dr.

Jordon as violacea (bred in same families). We consider Groups B
2, 3, and 4 to be the same species.

We must here draw attention to the fact that whereas in Uganda
we have bred the primitive f.f. carpenteri along with the etheocles f.f.

there appears to be no record of the carpenteri form from the Kitale-

Nandi area. This omission does not, however, prove it is non-existent

in these districts.

Although we have grouped the etheocles form geographically we
must note the following :

—
1. Coastal-Nairobi etheocles are associated with (but have not

been bred) a chanleri-like male with a silvery underside. In the

Teita country it flies with the cream-coloured f.f. aubyni, which has

a ? picta-chanleri male.

2. Uganda etheocles are bred with violacea males, and f.f.

carpenteri .

3. East Elgon-Kitale-Nandi etheocles are bred with violacea

males.

4. The f.f. rosae occurs only with the coastal-Nairobi etheocles

forms.

Typical female etheocles was described from Sierra Leone by
Cramer, 1777. If we agree that the Uganda form is representative
of this western race, then we must find a name for the race inhabiting
the east Elgon-Kitale-Nandi area; the Mau-Sotik-Molo one we have
named; the Nairobi-Voi-Coast race also requires a name.

The following names first applied to males are available

;

violacea, Kothschild and Jordan, for the Uganda race; hollandi,
Butler, for the E. Elgon-Kitale-Nandi race; the Mau-Molo race can
be known by the name evansi; while the coast race is still without a
name.

As already indicated, we have proved by breeding that the f.f.

carpenteri, Poulton, is co-specific with the Uganda f.f. etheocles; we
refer to this type of female under the following:—

Group B.a.

Following a consideration of the etheocles form of female, we
now examine the male-like form carpenteri, Poulton, which, by
breeding, we know to be specifically the same as the Uganda
etheocles.

This form has only been taken and bred in Uganda, north nf

Lake Victoria east to Kavirondo.
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It is characterised by being blue, or purply-black with blue spots.

There is some variation in the series before us, 60 odd, which can
be divided into five classes as follows:—

A. The predominant form is purply-brown-black, with in the
f.-w. a series of bluish-white to blue post-discal spots extend-
ing from lb to 7. Most have blue spots sub-basal in 2, 3,

5, 6. The h.-w. carries an ill-defined series of zig-zag blue

or purply-blue spots, forming an irregular bar from lb-5,

followed by an admarginal series of white lunules from the

anal angle -6. The margin is reddish from just above the

lower “ tail
”

-6.

B. A colour variation of the above is one is which the bases of

the h. and f.-w. are strongly blue-green; the spotting in the

f.-w. is also blue-green while the h.-w. bar is wider and
bluer-green, the spots being less angled and confluent. The
margin of the hind-wing has no red, but is blue-green.

Strongly resembles the swynnertoni female form of ethalion
,

when in flight.

C. A form in which all the spots with the exception of the

admarginal white ones of the h.-w. are only faintly discern-

able on a dark purply-blue-black ground. This var. is very

male-like.

D. A variation in which the fore-wing carries two series of spots,

discal and post-discal, the former being quite distinct and
extending from lb to 3, 5, 6. The h.-w. also has a double
row of purply spots, the outer as in var. A, the additional

row extending from the sub-costal down through the apex
of the cell and joining the other series in lc, thus very like-

allidinis.

E. A variation of A in which the ground colour is decidedly

greenish.

Associated with the carpenteri form is the Uganda form
of etheocles with their common male, violacea.

The range has already been given and should be noted,

because of the association of this male with the inter-

mediate form of etheocles in the Kitale-Kabras-Nandi areas.

(Vide ante.)

Group C.

Female form CEDREATIS and PROTOCEDREATIS . Uganda,
north of Lake Victoria to Busoga and Kavirondo North.

When Eothschild and Jordan wrote their Monograph of the
Charaxes, this female form was known only, from the West coast to
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the Congo. It has now been taken and bred in large numbers in

Uganda, especially in the Eastern province.

It is characterised by the h.-w. being, for the most part, tawny-
olive, which colour extends over the base of the f.-w. the apical bar

half being black, the two areas separated by a white bar extending
from the apex of the cell, bases of 6, 5, 4 to just within the posterior

angle at la. The apex also carries two white spots of varying size.

The most common variation from this typical colouration is one
in which a certain amount of black extends to the proximal side of

the f.-w. white bar, more particularly in the region of the cell.

Form PROTOCEDREATIS, Poulton.

Differs from the typical form in having the base of the f.-w. much
darker, almost a purply-brown, and the base of the h.-w. also of this

colour separated from the marginal black border by a tawnv-olive bar,

paler along the distal edge. This bar is continuous with the f.-w.

bar which runs along from la, lb, 2-5 and apex of cell, while the

spots in la and lb are wider than in the nominate form.

For detailed description see p. 166.

In both forms the h.-w. has a black border which extends to the

costa, carrying a series of white lunules, followed by a red margin
extending from between the tails to the upper angle.

Many specimens have a pale yellowish-tawny spot in the mid-
point of the sub-costal region.

The males associated with, and bred in the same family, are of

the form LXJTACEA. These are remarkably constant as a whole in

so far as the general facies is concerned. The main characters are :

F.-w. not falcate, sub-costal spots not well marked, and variable in

number; outer margin of wing with diffuse glaucous internervular

spots not so marked as in the form picta though most marked in lb.

H. -w. with admarginal series of very conspicuous white lunules, with,

sometimes internal to this, a wavy line of greenish extending from
the anal angle to 7; margin of wing, above the base of the upper
tail, very conspicuously red, below this, marginal line greenish.

A variation is sometimes met with in which the marginal red is

suffused with greenish. The entire ground colour is a deep purply -

brown-black with some greenish sheen at the base of the costa of

the f.-w.

The Female Form ROSAE, Butlr.

We have already made reference to this form. It is not definitely

associated by breeding with any male, but it flies with the chanleri-

type of male with the silvery underside.
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Having dealt with the various forms of females, and indicated

their association with males, as ascertained by breeding, we are now
able to set the fact out in tabular form as follow:—

Female form.
Associated Male.

Bred. Captured.
Distribution.

VANSOMEBENI P1CTA Uganda to west Elgon.

VANSOMEREN1 PICTA East Elgon to Nandi.

(transitional)

KIBKI, ( PICTA- Nairobi -Voi-Coast.

ROGERSI, \ CHANLERI
ALB1FASCIA. CHANLERI

ETHEOGLES Chanleri-like Coastal area.

(race) with silvery

underside.

ETHEOCLES 1

and >

CARPENTERI
\

VIOLACEA Uganda to west Elgon

ETHEOCLES VIOLACEA E. Elgon-Kitale-

(race) Kabras-Nandi.

ETHEOCLES IIOLLANDI. Mau-Sotik-Lumbwa-
f.f. EVANSI Molo.

ROSAE Chanleri-like

with silvery

underside.

Coastal zone.

ROSAE Nairobi area.

ATJBYNI CHANLERI-
LIKE.

Teita.

CEDREATIS
PROT-
CEDREATIS

LUTACEA. Uganda.

Four distinctive types of males still remain unassociated by
breeding with any form of female; these are:—

(a) CYTILA, (b) LENIS, (c) CATACHROUS, (d) form with
silvery underside (coast). Vide page 167.
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Food Plants and Early Stages of Bred Forms.

1. VANSOMERENI female : PICTA male. (Uganda.)

The known food-plants are :
—

Albizzia coriaria, Welw. (leguminosae).
Albizzia zygia

,
McBd. (leguminosae).

Entada abyssinica, Std. (leguminosae).

2. VANSOMERENI female : PICTA male. (Kitale-Kabras-Nandi-
Elgon, east.)

Entada abyssinica, Std. (leguminosae).
Albizzia nr. sassa (leguminosae).

reported to feed on “ black wattle ” (Jackson).

3. ETHEOCLES female : VIOLACAE male. (Uganda.)
Scutia commersoni

,

Brog. (rhamnaceae).

4. CARPENTERI female : VIOLACEA male. (Uganda.)
(bred with etheocles).

Scutia commersoni, Brog. (rhamnaceae).

5. ETHEOCLES female: VIOLACEA male. (Elgon, east;
Kitale, Kabras, Nandi.)

Scutia myrtina (rhamnaceae).
Dalbergia lactea, Yatke (leguminosae).

6. KIRKI, RORGESI, ALBIFASCIA females

:

PICTA-CHANLERI males. (Nairobi.)

Albizzia sassa (leguminosae).
Albizzia sp. indet. (leguminosae).

Accacia mellifera

,

Benth. (mimosaceae).

7. KIRKI, ROGERSI
,
ALBIFASCIA females:

PICTA-CHANLERI male (coast).

Albizzia sassa (leguminosae).

8. CEDREATIS female : LUTACAE male. (Uganda).

Albizzia grandibracteata, Taub. (leguminosae).

9. CHANLERI male. (Nairobi.)

Scutia indica (rhamnaceae).

10. AUBYNI female, nr. Chanleri.

Teita (Rogers.)

We will now give a detailed account of the families which have
been raised from known parents, and, in doing so, will maintain the
same geographical grouping as previously adopted.
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1. Parent: VANSOMERENI. (No. 4, Jinja, 1928.)

Food plant, Albizzia coriaria, Welw.
,

previously det. as
fastigiata. Luganda name MUGAVU.

Offspring : 8 females /. vansomereni.

2 males, form picta (det. K. Jordan).

5 larvae died and preserved.

Larvae green, with two dorsal lines, one each on 6th and 8th
segments. Heads with long fine horns as depicted in Trans. Ent.
Soc., 1926, pt. 11, pi. LXXVIII, fig. 24, with just the tips red-brown;
marginal line yellow. PL CXa, fig. 1.

2. Parent: VANSOMERENI. (No. 8, Jinja, 1928.)

Food plant, Albizzia coriaria, Welw.

Offspring : 3 females vansomereni.

1 male, form picta (det. K. Jordan).

Larvae identical with those of above. Heads constant and
similar.

3. Parent: VANSOMERENI. (No. 9, Jinja, 1928.)

Food plant, Albizzia coriaria, Welw.
Larvae reared to third instar, and were transferred to Nairobi and

placed on local Albizzia, det. as fastigiata-sassa, but refused to eat.

All died. Colouration and heads identical with No. 4.8, 1928.

4. Parent: VANSOMERENI. (No. 2, 1930, Jinja.)

Food plant, Albizzia coriaria, Welw.

Four larvae matured, but three failed to pupate. All heads

similar to those of No. 4.8, 1928.

5.

Parent: VANSOMERENI. (No. 1, 1930-31, Jinja.)

Food plant, Albizzia coriaria, Welw.

Offspring: 12 larvae, all heads typically long-horned, dark only

at tips, marginal line yellow, 10 pupated.

5 females, vansomereni.

5 males, form picta (det. K. Jordan).

All males with marked marginal glaucous spots in f.-w., with
sub-marginal row of small spots from hind-angle to sub-apex; and
three specimens with additional row of spots extending to the large

sub-costal at base of 5 to lb.
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6.

Parent: VANSOMERENI. (No. 32, 1930-31, Jinja.)

Food plant, Albizzia coriaria, Welw.

Offspring : 4 females, vansomereni.

5 males, form picta (det. K. Jordan).

Heads of all the larvae uniform and similar to No. 4.8, 1928.

Notes: One female with strong purply sheen on h.-w. bordering the
white bar; rest bluish. This exception with dark margins to f.-w. and
dark scaling in the central area of the f.-w. bar tending to split this

up into discal and p.d. row of orange spots; proximal end of yellowish

in 4, strongly dusky.

Males with strongly developed sub-marginal angle spots to f.-w.;

cell spot very large; two spots beyond cell also very well marked.
H. -w. with marked wavy blue-green line internal to the sub-marginal
row of whitish lunules.

7.

Parent: VANSOMERENI. (No. 10, 1928, Jinja.)

Food plant, Entada abyssinica, Std. (leguminosae).

Offspring : 3 females, vansomereni.

1 male, det. as picta but underside nr. cytila.

1 larva died before pupating.

Larvae and heads very similar to those given above, but the

former with more dorsal ornamentation, usually with three well-

marked white lines, curved posteriorly at ends, on 6-8, 10th often with

smaller white lines on lateral aspects of other segments. Latter with

central long horns only, dark tipped; outer one not. Face line yellow.

(Cf. these heads with Nairobi specimens.)

8.

Parent : VANSOMERENI. (Jinja, Mawakota.)

Food plant, Entada abyssinica, Std,

Offspring : 2 females, vansomereni.

2 males, picta (but underside differs).

These males are similar to picta on the upper surface, but the

underside is much more rusty, and recalls the tone of cytila but the

bold markings of lutacea. A specimen has been placed by Hr.

Jordan as picta.

The larva and heads are similar to those described above.

For reference to forms raised on Entadai
abyssinica in the Kitale

area, by T. H. E. Jackson, see page 151.
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9.

Parent : KIRKI. (No. 1, Nairobi, 1928.)

Food plant, Albizzia
,
det. as sassa, but probably distinct.

Offspring : 3 females, 1 rogersi, 1 cdbifascia
,

1 kirki.

6 males nr. picta.

These males are smaller than picta and are intermediate to

chanleri. The larvae are very similar to those of Uganda raised on
A. coriaria but there is some difference in the dark tips to the horns,

the mid-pair only being tipped. The general build is more robust.

PI. CXa, fig. lb.

10. Parent KIRKI
.

(No. 2, Nairobi, 1928.)

Food plant, Albizzia
,
det. as sassa, probably distinct.

Offspring : 2 females, rogersi.

2 males nr. picta.

1 pupa died.

The males agree with the previous family. Heads similar.

11. Parent unknown. (No. 3, Nairobi, March-April, 1927.)

Food plant, Scutia indica (rhamnaceae).
Offspring: 1 male, very like picta above but determined as

chanleri (det. K. Jordan).

12. Parent: CARPENTERI. (No. 11, Jinja, 1930-31.)

Food plant, Scutia commersoni, Brongn. (rhamnaceae).

Only one larva reared. This had a head identical with larva

producing etheocles and carpenteri.

13. Parent : CARPENTERI. (No. 12, Jinja, 1930-31.)

Food plant, Scutia commersoni
,
Brongn. (rhamnaceae).

Offspring : 1 female carpenteri.

3 males, violacea (det. K. Jordan).

The parent is a very dark specimen with very little evidence of a

blue p.d. band in the hind-wing. The female offspring is very dark
purply, with general bluish suffusion in h.-w. but like the parent, is

without any distinct blue band.

The males are identical above and belowT with males of family 7,

Jinja. The larval heads are typical of this form.

14. Parent: CARPENTERI. (No. 1, Jinja, Oct., 1929.)

Food plant, Scutia commersoni
,
Brongn. (rhamnaceae).

Offspring : 2 females, carpenteri.

2 males, violacea (det. Jordan).

1 larva preserved.

All larvae without marked dorsal ornamentation. Larval heads
green with bases of the “ horns ” yellowish; central pair brown at
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distal half, with ochreous tips. Lateral horns, distal horns brownish,

with an extension of this colour indicated along the facial margin, but
the facial line not very marked-yellowish; and with four black con-

tiguous spots on outer edge above the lower angle. Cf. these with
heads of No. 5, Jinja, Oct.-Dec., 1928.

15. Parent : CARPENTERI

f

(Nos. 15, 17, 19, Jinja, 1930-31.)

Food plant, Scutia commersoni, Brongn.

Offspring : Although large numbers of larvae were hatched none
pupated. The heads, however, were uniform in type and agree with
No. 1, Jinja, Oct., 1929.

16. Parent: CARPENTERI. (No. 22, Jinja, 1930-31.)

Food plant, Scutia commersoni, Brongn.

Offspring : 1 female, car-pent eri.

1 male, violacea (det. Jordan).

Larvae with heads typical of this form.

The female parent has the p.d. blue spots in f.-w. clearly defined

on a blackish ground; the internal series obscured. The female off-

spring is unlike the parent in that the h.-w. series of blue spots is

not distinct, and the whole is suffused with purply-blue; transitional

toward f.f. allidinis.

17. Parent: CARPENTERI. (No. 25, Jinja, 1930-31.)

Food plant, Scutia commersoni

.

Offspring: 1 female, carpenteri.

1 male, violacea (det. Jordan).

The female offspring is very dark purply-blue-black, with light

spots almost entirely submerged in the ground colour except those

beyond the cell and the two sub-apical. H.-w. marginal border grey-

blue, not red as in typical carpenteri.

18. Parent : CARPENTERI. (No. 29, Jinja, 1930-31.)

Food plant, Scutia commersoni.

Offspring: 1 male only emerged, but all heads of larvae typical.

Form violacea (det. Jordan).

19. Parent: CARPENTERI

.

(No. 30, Jinja, 1930-31.)

Food plant, Scutia commersoni.

Offspring: 3 males, violacea (det. Jordan). It is of great interest

to note that of these three males, one was identified by Hr. Jordan
as near lutacea

,
doubtless on account of the rich colour of the under-

side; the upper surface is typical violacea.
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20. Parent: CARPENTER!. (No. 34, Jinja, 1930-3.1.)

Food plant, Scutia commersoni

.

Offspring: 2 females, carpenteri.

2 males, violacea (det. Jordan).

The females are very dark, but with very little purply sheen.
H .-w. blue spots rather pale; but f.-w. spots, especially the inner row,
conspicuous. They are not typical carpenteri .

21. Parent : CARPENTERI. (No. 35, Jinja, 1930-31.)

Food plant, Scutia commersoni.

Offspring : 2 females, carpenteri.

Both are very dark; one with very clear blue spots in f.-w. and
h.-w., the other with all the pale areas hardly indicated at all, thus
somewhat male-like. The sub-marginal white linear spots on h.-w.,

however, clearly defined.

22. Parent: CARPENTERI. (No. 38, Jinja, 1930-31.)

Food plant, Scutia commersoni.

Offspring : 2 females, carpenteri.

Thirty larvae were brought from Jinja and transferred to the local
“ Kirobo,” Scutia buxifolia

;
only two pupated. The heads of all

thirty larva are very constant and typical of this form.

23. Parent: ETHEOCLES. (No. 7, Jinja, 1930-31.)

Food plant, Scutia commersoni.

Offspring : 1 female, etheocles.

2 males, violaceae (det. Jordan).

The parent has all the pale markings of the f.-w. white, those in

la and lb confluent, internal and external rows equally developed and
white. H.-w. : White areas rather restricted distally.

The female offspring is very like the parent, but the h.-w. white
areas wider and more diffused with blue on proximal and distal borders.

Larval heads similar to those of carpenteri and though somewhat like

cedreatis, facial line is not marked. PI. CXa, fig. 2 a and b.

24. Parent: ETHEOCLES. (No. 20, Jinja, 1930-31.)

Food plant, Scutia commersoni.

Offspring: 2 males, violacea (det. Jordan).

These two males agree above and below with males from
carpenteri females, and are determined as above. All larval heads
uniform and agreeing with carpenteri larvae.
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25. Parent: ETHEOCLES. (No. 39, Jinja, 1930-31.)

Food plant, Scutia commersoni.

Offspring: 2 females, one carpenteri, one etheocles.

2 males, violacea (det. Jordan).

26. Parent: ETHEOCLES

.

(No. 40, Jinja, 1930-31.)

Food plant, Scutia commersoni.

Over 40 eggs obtained. Brought to Nairobi and put on Scutia

indica and S. buxifolia. None survived to pupate. All larval heads
similar to those of carpenteri and other etheocles.

27. Parent : CEDREATIS

.

(No. 1, Jinja, 1930-31.)

Food plant, Albizzia grandibracteata, Taub. (leguminosae).

Offspring : 5 females, cedreatis.

10 males, lutacea (det. Jordan).

The females are similar to the parent, but none have a pale costal

spot to h.-w.

All the males with one, two or three sub-costal greenish-blue spots

in f.-w.; that at the upper part of the apex of the cell always present

and may be doubled; margin of fore-wing with rather large glaucous
spots, ill defined. H.-w. with row of clear white linear sub-marginal
spots; marginal crescentic spots greenish from anal angle to lower
tail, then brick-red to upper tail, in seven specimens; greenish in three.

Five specimens with, five without, p.d. greenish crescentic marks.
Under-surfaces of a rich reddish ochre, with strongly marked black
lines at base of f.-w. and distinct sub-marginal black marks. H.-w.
richly coloured, black lines clearly defined throughout, though narrow;
distal portion of wing rather reddish.

The larval heads are green with a marked dark brown continuous
marginal line, extending to the horns. Internal to this line is a

yellowish one which runs through the bases of the horns. The horns
are short and inwardly curved. The larvae have two dorsal spots on the
6th segment; more marked in some than others. PI. CXa, figs. 3
a and b.

28. Parent: CEDREATIS. (No. 3, Jinja, 1930-31.)

Food plant, Albizzia grandibracteata, Taub.

Offspring: 1 female, cedreatis, like parent.

Other larvae died but heads similar to family above.
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29. Parent: CEDREATIS. (No. 6, Jinja, 1930-31.)

Food plant: Albizzia grandibracteata, Taub.
Offspring : 13 females, cedreatis.

13 males, lutacea (det. Jordan).

All these females have a pale costal spot in the li.-w., most with
a pale distal band to the h.-w. patch, accentuated just above the anal
angle; some with this pale band shaded with dark scaling on the
proximal edge. These show an approach to the form protocedreatis,

Poulton.
The males are all of the form lutacea, Rothsch. as in the familv

above, but six males with double, blue, sub-apical spots; all with
marked p.d. line of blue-green crescentic marks on h.-w. Submarginal
row of linear white spots not so marked as in male of the family above,

except in four specimens, but all, except two, with well-marked red

on the margin of h.-w. Those with well-marked large spots in the

f.-w. are almost picta-like, but they are of course not so falcate in the

f,-w. and are larger.

30. Parent: CEDREATIS-PROTOCEDREATIS, Poulton.
No. 10, Jinja, 1930-31.)

Food plant, Albizzia grandibracteata
,
Taub.

Offspring : 3 females, cedreatis and protocedreatis.

3 males, lutacea (det. Jordan).

Although this parent is not as full as the type of protocedreatis

it is undoubtedly of this form and not cedreatis. One of the female
offspring is similar to the parent, the other is a full cedreatis.

In addition to these actual bred families, we have the published
record of a small family bred by Rogers at Dabida.

31. Parent: AUBYNI. (Rogers, Dabida.)
Food plant, Albizzia sp. ?

Offspring : 2 aubyni.

1 male, nr. chanleri.

Evidence from wild caught larvae feeding on one species of food
PLANT

:

Albizzia coriaria
,
Jinja: 13 females, vansomereni; 4 males, picta.

Entada abyssinica, Kitale : females, vansomereni; males, picta.
Abizzia grandibracteata, Jinja: females, cedreatis or protocedreatis.

males, lutacea.
Scutia myrtina, Kitale : females, etheocles; males, violacea.

These breeding results would appear to be somewhat contrary to
the results obtained by R. van Someren at Jinja and communicated
to the International Entomological Congress, Zurich, July, 1925, by
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Professor Poulton. The results are set out in tabular form and are

taken from the Report, Band. 11.

No.

of

family,

1
Female
parent

with date

of capture.

1 Female
of emerg

Vansom-

ereni

offspring w
ence when

cedreatis

ith dates

available.

carpenteri

Male
offspring

picta

Notes.

1 Vansomereni

June
2 2 The photograph sent by

Dr. V. van Someren shews

3 picta males in this Fam.;
also one female with

narrower F & H. W. bar

than parent, one rather

broader.

2 vansomereni

20 Sept.

1923

Ova hatched
1 Oct.

3

20 Nov.
1

11 Nov.
2

13 & 19
Nov.

F. and H. W. bars of

Vansomereni very constant,

of medium breadth and
rather narrower than
parent. 9 cedreatis shows
ancestral tendency in

paler tint of peripheral H.
W. olive (p.556).

3 Vansomereni

of later

date than
others 2

)

4 3

4 cedreatis

18 May
1924

1

20 Jun.
2

12 & 15
June

2

10 & 15

June

Broad bar in F. & H. W.
of Vansomereni ; also orange

spot in F. W. cell. The
cedreatis female f. of 12th

June is represented on
pi. 15, fig. 3.

5 carpenteri

May 1924
5 4 Gradual transition from a

very narrow F. and H. W.
bar (fig. 1) to a broad bar

(fig. 2) in the five females.

One with a bar of inter-

mediate breadth has
orange spot in F. W. cell.

One of the males is

represented on pi. 15,

figs. 5 and 6.

6 carpenteri

Dec. 1923

3 3 Much variation in the

breadth of the female

bars appears in the

photograph.

t) Information of this family received in a letter of 22 Sept. 1925.

W -* iXst* '
' f -

lu. Internationaler Entomologen-Kongress (Bd. II): Edward B. Poulton.
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The points at variance are :
—

(a) A vansomereni female produced, one cedreatis female as well

as females similar to herself, and picta males.

(b) A cedreatis female produced offspring similar to herself and

also vansomereni, and picta males.

(c) A carpenteri female produced vansomereni females and

picta males.

(d) A further carpenteri female gave vansomereni females and

picta males.

Recent results show that picta males are only associated with
vansomereni females; cedreatis females only with lutacea males;
carpenteri females with violacea males. Further contrary evidence
is forthcoming, in that the heads of the fully fed larvae are different.

The food plants are different and the type of country inhabited by
each is different though of course there are no barriers to prevent the

one form of male or female straying into the habitat of the other.

The fact that the genitalia of the various males are indistinguish-

able one from the other, and thus there is no mechanical barrier to

cross-fertilisation, lends possibility to the suggestion that all these

insects are variations of the one species. Carrying this suggestion

further, and considering the apparent conflicting results of the two
series of breeding experiments, the theory put forward by Professor

Poulton may well be considered as a possibility, i.e. that the picta

male is a dominant form and at suitable times is the predominant
male, pursuing the various females outside the territory of the

vansomereni form. Field observation confirms the fact that picta is

the commonest male, though most often found in open park-like

country, rather than forest, and along timbered water courses. An
analysis of wild caught males gives the following : PICTA 20,

LUTACEA 65, VIOLACEA 219, LENIS 13, CATACHROUS 6,

? HOLLANDI 5, but in considering these figures one must remember
that one naturally collects more in forest than one would in the open,

and the captures may not be a true index to the predominance of any
one form over another.

It must therefore be admitted that the present state of our know-
ledge regarding this perplexing question is very far from complete;

in fact, we are only on the fringe of things. So far as the Jinja area

is concerned, season has no influence on the proportionate abundance
of one form over another.

We have written extensively on this problem in the hope that

more people will take up this very intricate subject, and so help to

elucidate the riddle.
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Description of Males and Associated Females.

Male form PICTA. PI. CVIII, figs. 1-4. PI. CX, fig. 2.

Expanse 62-70 mm. General colour blue-black, with a strong

blue sheen in the base of the cell of f.-w. and with green reflections

towards the margins of both wings. Frontispiece, fig. 5a, and 5b.

F.-w. falcate, with wide outer glaucous border, greenish-blue-grey;

a series of two or more postdiscal spots, large toward costa and tailing

off in size; two or more blue spots sub-basal in 5-7; a large blue spot

at upper part of apex of cell.

H.-w. : Inner border black; admarginal border in areas 4-6

greenish-grey with red centres, remainder of admarginal border from
upper tail to anal angle, golden olive to olive; internal to this border

is a series of submarginal whitish spots, double at the anal angle,

strongly blue distally. A postdiscal row of greenish lunules is often

strongly marked, or faintly indicated.

The above description is based on the average male. A variety

is shown on Plate CVIII, fig. 1. This possesses a discal series of

spots on the f.-w. Plate CVIII, fig. 2 shows a male with marked
post-discal angular spots in both fore and hind-wing.

Underside :

The general ground colour is a greyish-clay-brown with a variable

sheen. The characteristic marks of the fore and hind-wings are

depicted in the plates and need not be detailed here. There is some
slight variation in the width and curvature of the lines but such can
be found in members of the same bred family. The h.-w. disc has
an irregular brown bar outlined in black; the postdiscal area is darker

chestnut-brown and carries a series of lunules, red distally, green
proximally internally accentuated with black. The admarginal border
from 4-7 is red; golden-olive from the anal angle to 3, and internal to

this is a series of whitish lunules distally shaded to bluish-purple and
outwardly black in 3 to the anal angle where the black is represented

by two dots.

Female form VANSOMERENI. PI. CIX, figs. 1-4. PI. CX, fig. 1,

and Frontispiece, figs. 1 and 2.

Expanse, 80-90 mm. The typical example of this form is

depicted on Plate CIX, fig. 3.

F.-w. : Basal area blackish with a bluish-green to bluish purple

tinge proximally; marginal border rusty-red, paler in lb; admarginal
band, brownish-black; an alar bar of yellow to tawny-orange, whitish

in la and lb internally, extends from the hind margin to area 5 whore
it often breaks up into discal and postdiscal spots either discreet or

semi-confluent.
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H.-w. : Basal area blackish; inner margin greyish. A wide discal

bar traverses the wing from the costa to above the anal angle; this

bar is tinged with blue proximally and more conspicuously so on the

distal border from 2-4. The postdistal area is black, distally carrying

a series of purplish-white linear or trident marks outwardly accen-

tuated in black; admarginal zone red from 4-7, greenish or olive from
the upper tail to the anal angle.

Variants: PL CIX, fig. 1, depicts a female in which the

basal area of the f.-w. is purply black, this ground colour extending to

the apex and outer margin, with only slight rusty marginal spots.

The discal and postdiscal spots, orange in colour, are discreet in 3,

after which they become confluent and become white. The basal

area of the h.-w. is blackish, and this colour extends to the inner fold.

The discal white bar is restricted, tinged internally with bluish, and

distally in 2-3 with greenish-blue. The distal black area is wider

than normal.

PI. CIX, fig. 4 depicts a variant in which there is an orange

spot in the cell. The alar bar is confluent and complete from the

hind-border to the costa, while the distal area of the wing is rusty-

brown with only slight indication of blackish at the posterior angle.

The h.-w. discal bar is bordered internally and externally with

greenish.

PI. CIX, fig. 2, shows a female in which the basal area of the

'f.-w. is decidedly rusty-brown, while the apical area is very strongly

orange-brown. The discal bar of the h.-w. is suffused with pinkish-

buff, margined distally with bluish only in lc and 2.

Male form CHANLEEJ. PL CXI., figs. 3 and 4.

As already indicated ante we associate this form with the species

picta.

E.-w. : Strongly falcate; ground colour greenish or blue-black;

marginal spots bluish-green in lb, thence golden-olive to greenish.

Two postdiscal spots, either whitish or ochreous; two spot sub-basal
in 5 and 6; one at upper part of apex of cell. H.-w. ground colour as

fore, paler at inner fold; admarginal border crimson to dark-red from
4-6, golden-olive to green from upper tail to anal angle, sub-marginal
spots small, double at anal angle, blue to purply-blue. Marginal
white fringe of f.-w. broken by veins.

Underside : Very similar to picta but sheen stronger more parti-

cularly in the discal zones; the red lunules more conspicuous and
wider, strongly greenish at anal angle.

Female form KIRKI. Pl. CXII, fig. 4.

Expanse 75-80 mm. Ground colour of f.-w. black-brown, shad-

ing to rusty-brown at the base and to rusty-orange on the outer margin.
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Cell with tawny spot at apex; postdiscal spots tawny-orange, extend-

ing from 2-7
;
discal bar from mid-hind border to 3, thence in 5 to costa.

H.-w. : Basal area tawny slightly darker at costa; discal bar

tawny orange, lessening in width toward inner fold; distal portion

of wing brown-black; admarginal lunules orange from 4-7, below upper
tail to angle, blue-green with olive centre; sub-marginal series of

spots bluish-purple with white internally, black distally. The whole
colouration reminiscent of Ch. saturnus .

Female form ROGERSI. PL CXII, fig. 1.

General colour of f.-w. similar to kirki but the discal and post-

discal spots confluent except in 6-7. H.-w. : basal area blackish;

discal bar white, with an orange tinge in 5-6; distal dark areas blacker;

sub-marginal spots smaller and whiter; admarginal border red above
upper tails, olive green below.

Female form ALBIFASCIA. CXII, fig. 2.

Somewhat like rogersi but basal area and distal zone blacker-

brown; base of h.-w. blacker, and discal band white, with slight

purply to bluish tinge proximally, distal dark area purply-black.

Underside : Very similar to that of vansomereni
,
but the black

marks rather more bold. The pale discal bar of the f.-w. is repre-

sented below by a buffy zone; the h.-w. bar, by a whitish zone. The
postdiscal series of reddish lunules is not so prominent. Otherwise
they are very similar. The undersides of the three forms vary from
one another in accordance with the degree of paleness of the upper
side.

Male form V10LACEA. PI. CXIH, figs. 1-4; CXIV, figs. 3 and 4.

Expanse 65-75 mm. Ground colour violet blue-black with a

greenish tinge along the costa, and a bluish tinge at margins. F.-w.

less falcate than in picta

;

marginal spots if present, slightly greenish;

sub-costal spots not always present; if present, represented by
one or two post-discal, sometimes one beyond cell, occasionally one
in cell. White marginal fringe broken by veins. {Of. ethalion.)

H.-w. : Ground colour as fore; a slight indication of greenish

admarginal lunules may be present; submarginal spots white or with
a violet tinge, double at angle, outlined in black.

Underside: Very dark greyish-clay; black lines and dots much as

in picta and hollandi, but those of the h.-w. less clear; the sheen on
the distal border of the discal dark bar rather more obvious; the post-

discal series of lunules not so reddish, more greenish and less con-

spicuous. PL CXIII, figs. 2 and 4.
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Female form ETHEOCLES. PL CXV, figs. 1-4.

Expanse 80-84 mm. Ground colour blackish, with a purply

tinge to the basal area. F.-w. sometimes with a white spot in the

cell, often missing. A postdiscal series of three white spots arranged

transverse to the apex, thence following the contour of the wing to

lb where the spots are tinged with purplish or bluish; a discal series

of spots sometimes discreet, often confluent in lb, cross the wing to

the subcosta. These spots are sometimes tinged with ochreous, an
approach to the evansi form described later.

H. -w. : Ground colour blackish; a discal white bar crosses the

wing from the costa to just above the anal angle; this bar is strongly

bordered proximally and distally with blue or violet-blue. The width

varies, cf. figs. 1-4, PL CXV. The f.-w. spots are often discreet;

cf. The admarginal lunules are red above the upper tail, sometimes
from the lower tail, and greenish at the anal angle. The sub-marginal

row of spots are conspicuous, white or slightly tinged with violet, and

linear.

Underside : Ground colour somewhat similar to the male, but

rather browner; light areas vary according to pale areas of above.

H. -w. : Red lunules less reddish and less well marked than in the

female vansomereni.

Female form EVANSI, f. NOV. PL CXI, fig. 1.

Ground colour of fore and hind wTing deep brown-black, with
slightly browner tinge at base of f.-w. Postdiscal series of spots

arranged transverse to apex of wing thence following the contour to

lb where the spot is double, all orange yellow; discal spots orange-
yellow large in la, thence decreasing in size to base of 4, then increas-

ing at sub-base 5 and 6. H.-w. discal bar narrow; only slightly

tinged with blue proximally, more widely blue distally. Admarginal
border red to base of upper tail, then olive green to angle; sub-
marginal series of spots linear, and violet.

Underside : Ground colour clay-brown, red and pale areas show
up more strongly than in etheocles, owing to darker ground.

It is suggested that this female may eventually be associated with
a hollandi-like male. It is an advanced mimic of Ch. ansorgei

ansorgei.

Female form CARPENTERI. Pl. CXIV, figs. 1 and 2.

Pl. CXVI, figs. 1-4.

Ground colour, dark brown-black with a strong purple tinge to

the base of the fore-wing, and a greenish sheen to that of the h.-w.

F.-w. with a series of postdiscal whitish spots transverse to the apex,

continued downward, following the contour of the wing to the hind-

margin. Distal to the four lower spots, each has a black diffuse spot
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which accentuates the posterior angle. The discal spots are repre-

sented sub-basal in 2 and 3, 5, 6. N.B. : A retention of the outer

series and submergence of the discal, thus the reverse of etheocles

q.v. H. -w. with a series of distinct blue postdiscal spots extending

from 6 to the inner margin above the anal angle.

The admarginal border is red from the upper side of the lower

tail; the anal angle green. In some specimens the admarginal border

is mostly green with a slight red. (Type, see frontispiece, fig. 4.)

'Variants :

PI. CXIV, fig. 1. This depicts a form in which the spots of

the f.-w. are all green, while the postdiscal spots are confluent and
the inner border not defined, but merging into the green sheen of the
base of the wing. The admarginal border is green, without any red.

PI. CXVI, fig. 2, shows a variety in which the ground colour is

purply-brown-black, with a strong purply sheen. The f.-w. spots are

white toward the apex, but purple on the rest; those of the h.-w.

being wholly purple.

PI. CXVI, fig. 3, depicts a variety in which the discal spots are

very strongly developed on a purply colour in the f.-w. and only a

slight development of the postdiscal series in the h.-w.

PL CXVI, fig. 1, shows an interesting variation very near the

form allidinis. This has the fore-wing postdiscal spots whitish,

strongly developed discal spots, on a purplish ground, while in addi-

tion to the postdiscal purply-blue spots on the hind-wing there is a

series of discal spots. There is also a purply spot in the f.-w. cell.

PI. CXIY, fig. 2 is typical of a few examples which occur in

bred families. The general ground colour is a strong purply-blue-

black, with practically all the fore and hind-wing spots very ill defined.

Underside : General tone of the ground colour similar to etheocles

but rather browner, less distinctly black lined, and lacking the pale

areas, due to the generally darker upper surface.

Male form LUTACEA. PI. CXVII, figs. 1-4; CXVIII, figs. 1 and 2.

Expanse 80-88 mm. Ground colour purply-black. Wings not
very falcate. There is a slight tinge of greenish at the base of the
f.-w. and over the h.-w. F.-w. with a spot in the cell; one midway
between this and the white postdiscal sub -costal spot. The outer
margin of the wing is slightly glaucous, more particularly toward the
hind-angle.

H.-w. with a very marked red admarginal border, extending from
the upper angle to above the lower tail; posteriorly the border is olive.

The sub-marginal series of spots is very conspicuously white, linear

marks edged black distally and with a centro-distal blue dot.
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Variants : From the same family one obtains individuals which
have quite well-marked blue-grey marginal spots to the f.-w. though
non-coalescent; with only one spot subcostal beyond the cell; and
having in the h.-w. a series of greenish lunules internal to the sub-

marginal white linear marks, and the admarginal border mostly
greenish with a very little red centrally.

Underside : The general ground colour is a rich brownish-clay

;

with strongly marked sheeny areas between the discal and postdiscal

well marked black lines; and with strongly brown sub-marginal brown
spots double and darker at the hind angle. The h.-w. red postdiscal

series of lunules is marked and of a strong colour and is accentuated

by dark-brown inner border beyond the olive. The black lines on the

h.-w. are however not very conspicuous. PI. CXXI, fig. 1.

Female form CEDREATIS. PI. CXIX, figs. 1-4, and frontispiece,

fig. 3.

Expanse 80-88 mm.
Basal area of forewing tawny olive; apical half brown-black with

two conspicuous white postdiscal spots in 5 and 6, and a curved bar of

whitish spots extending from hind-margin in la, where slightly

obsolete, through lb, thence obliquely through 2, basal in 3 and 4,

and extending to the upper part of the apex of the cell. This bar is

sometimes tinged with ochreous, particularly subcostally. H.-w. :

Greater part tawny olive, rather paler than the forewing; marginal
band black carrying a conspicuous series of white linear marks, double
at the anal angle and slightly suffused with lilac. The admarginal
border is reddish-orange to the base of the upper tail, slightly more
olive to the under tail and olive along the hind angle.

Variants: PL CXIX, fig. 1, depicts a variation in which there
is a pale spot in the discal area at the costa and an indication of spots

in 5.

PI. CXIX, fig. 2, shows a form in which the forewing tawny
olive is darker than usual; the costal area of the h.-w. is darker olive-

tawny and this dark colour extends down through the distal side of

the disc producing a distinct pale tawny-olive postdiscal row of

contiguous spots.

Female form PROTOCEDREATIS. PI. CXIX, fig. 4 & Frontispiece.

This is a form in which both the fore and hind-wing basal areas

are brown tawny-olive, darkest in the f.-w. cell and sub-costal area

of h.-w. The sub-apical black area of the forewing is traversed by
three white spots set transversely and continued down by two post-

discal spots to the f.-w. bar. There are in addition two discal white
spots sub-basal in 5 and 6; and sometimes two whitish spots at the

hind angle. A marked postdiscal series of pale golden-olive spots
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traverses the hind-wing from just above the anal angle, to end as a

whitish spot sub-costal in 7.

Underside : Somewhat as in the males, but with less strongly

marked black lines and with the whitish areas of above indicated by
pale areas below.

Male form SUBARGENTEA g. NOY. PL CXXI, fig. 4 (underside).

PI. CXX, fig. 4.

Pore-wings very falcate; glaucous marginal spots small and not
very distinct. Sub-costal spots : one in cell, one sub-basal in 6, two
postdiscal. Ground colour blue-black with slight green tinge. H.-w. :

Ground colour as fore, but with more greenish reflections; postdiscal

greenish marks hardly indicated; sub-marginal row of bluish-white

spots small; admarginal border reddish-olive above upper tail,

greenish to anal angle.

Underside : Ground colour silvery white with usual black lines

well marked; postdiscal zone of fore and hind-wing brownish, the h.-w.

carrying a conspicuous series of greyish-green lunules, reddish distally

and margined with black proximally; sub-marginal spots whitish-lilac,

blue centred. Red on admargin very narrow.

Females taken in the area of above male, but not bred with it :

Female form ? ETHEOCLES.
Expanse 80-86 mm. PL CXX, figs. 1 and 2.

F.-w. : Gound colour brown-black with a strong purply sheen to

base of wing. Alar bar in la-3 wide, with discal and postdiscal spots

coalescing; discal spots at base 4, and sub-basal in 5 and 6; postdiscal

spots 4-7. All spots white, with a slight bluish tinge in la and lb.

H.-w:. Ground colour as f.-w., discal white bar broad and extend-

ing from costa to above anal angle. Sub-marginal row of pale spots

indistinct; admarginal border red above upper tails olive to angle.

Underside: Silvery white as in the male we associate with it;

with all black marks, with the exception of those at base of f.-w. not

well defined; with a marked brownish bar internal to the pale discal

zone of above.

Variant
:

(a) Similar in general pattern to the above, but with the

f.-w. discal and postdiscal spots discreet from 3 onwards. Spot in

cell of f.-w. may or may not be present. Pl. CXX, fig. 2.

(b) A var. in which discal and postdiscal spots all coalesce from

costa to h. -margin.

Female form ROSAE.
Expanse 84-86 mm. Pl. CXX, fig. 3.

General ground colour brown-black with purply tinge. F.-w.

with a curved white bar extending from the hind-margin to the costa;
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two discal spots sub-basal in 5 and 6; postdiscal spots in 4-8, upper
ones white. H.-w. : Ground colour as f.-w., discal white bar wide at

mid-point but tapering towards the costa, stongly suffused with purply
on the outer margin; two postdiscal spots in 4 and 5. Sub-marginal
row of whitish linear spots, accentuated by black distally. Admarginal
border red above upper tails; green to anal angle where ornamented
with two violet spots.

Underside as in the form etheocles above, but pale area represent-
ing the wdiite bar above, very restricted, and the series of lunules
distal to this, mostly grey-green with brown distal spots not con-
spicuous; admarginal border red above upper tails, broadly green
below this to anal angle, and ornamented with strong lilac spots, black
distally.

Male form CHANLERI-P1CTA. (An unsatisfactory determination).

Expanse, 70-76 mm. Ground colour brown-black with a distinct

olive tinge to the basal angle of f.-w. Marginal spots discreet and of

a grey-green, and small. Sub-apical postdiscal spots (two) large and
white followed by three indistinct ones. Discal spots sub-basal in 5-6

large and greenish-white; one spot in cell. H.-w. : Ground colour as

f.-w., sub-marginal spots small and greenish-white, anal ones with lilac

outwardly; admarginal border red from outer tail to 4-6, green to anal

angle.

Underside : Very much as in picta, but f.-w. black marks bolder;

h.-w. admarginal border wider; the green from outer tail to anal angle

wider and less olive; the postdiscal series of lunules much larger and
more olive green than in picta or chanleri and the red colour a maroon;
lunules strongly outlined in black.

Female form AUBYNI. PI. CXVIII, fig. 3.

This female has been bred with the male described above.

Expanse 84-88 mm. Ground colour brown-black with strong green
tinge to basal area. A cream spot towards apex of cell; f.-w. bar com-
posed of two series of spots discal and postdiscal, coalescing in la and
lb, but separated beyond; all cream coloured. H.-w. ground colour

as f.-w.; discal bar cream with a strong greenish tinge at outer border.

Sub-marginal spots white with blue dot centro-distally
; admarginal

border very wide and red above outer tail, olive green to angle.

Underside : This is very similar to that of the male; the general
ground colour is rather more brownish, and the pale areas of above
are reproduced clearly below. The series of lunules at the distal

border of the discal bar are correspondingly wide in this sex as in the
male, and appears to be a feature of importance.
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Male form LENIS. PL CXXI, fig. 3 (underside).

Expanse 60-64 mm. F.-w. not falcate.

General ground colour a rich purply-blue-black, more blue at the

base of the f.-w. A spot towards apex of the cell; one, sometimes
two discal spots sub-basal in 5 and 6, the latter larger, all spots violet-

blue. Margin of wing with diffuse glaucous spots. H.-w. : Ground
colour as f.-w., admarginal border red from vein 2 to 6, anal angle only,

greenish; sub-marginal row of spots lilac to blue, seldom white.

Underside : Base of f.-w. clay-brown shading to purply-chestnut

towards margin, basal black lines only distinct. H.-w. purply chest-

nut with only slightly paler discal line
;
black marKs hardly sliowmg

;

distal lunules of disc very slightly olive, red hardly visible; admarginal
border red as above; anal angle only slightly olive with violet and
black spots. No female is associated with this male.

An occasional variant has four discal spots to the f.-w.; the extra

spots are angular and situated sub-basal in 2 and 3. The h.-w. occa-

sionally has a series of bluish lunules internal to the sub-marginal
spots.

Male form nr. CYTILA (det. Jordan). F.-w. not falcate.

PI. CXXI, fig. 2.

This form is strongly blue-black in ground colour, and in the f.-w.

there is one spot toward the apex of the cell and one large spot sub-

basal in 6, with only slight indication of a spot in 5. H.-w. blue-black;

admarginal border greyish-green with only slight trace of red; sub-
marginal spots greenish-white with violet tinge. Under-surface dark
clayish-chocolate, slightly more chestnut at margins; black marks
only developed at base of f.-w. H.-w. with red and olive lunules

marked. PI. GXXI, fig. 2.

No female has so far been associated with this male in Uganda,
though the form is associated with females in Nyassaland which do
not occur in our territories.

Male form CATOCHROUS (not figured).

General ground colour black; three small blue spots along costa;

marginal spots small, bluish. H.-w. with admarginal border all

green, withou red; sub-marginal row of spots very small and greenish-

white.

Underside: Basal half of f.-w. whitish, distal half greyish-brown;
h.-w. with marked sheeny lines sub-basal and discal; row of red and
olive lunules pronounced.

No females are associated with this male by breeding.

CHARAXES ETHAL10N, Boisd. (not figured).

Expanse: Male, 64-76 mm. Female, 66-80 mm. Sexes unlike;

female variable.
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Male :

General colour deep purply to blue-black. F.-w. non-falcate;
immaculate or with one discal spot at costa, occasionally two post-

discal. Outer margin of wing with a distinct white fringe hardly or

at all broken by the veins
,
in fresh specimens. H.-w. : Ground colour

as fore; sub-marginal spots very small, sometimes obsolete; admarginal
border either all greenish, or olive up to outer tail, thence dark red

or red-orange for two spaces.

Underside: Very dark; either a dark clay-brown or grey-brown

with a strong purply flush; black lines as in etheocles, sometimes
marked, at others rather obscured by the vinaceous flush. The ground

colour is sometimes very dark greyish with a strong sheen. Admargi-

nal border red above, olive from upper tail to anal angle. Row of

lunules dark red and olive in those with the grey ground, with only

slight olive in those with a more uniform brown ground.

"Female :

Form A. ETHALION.
Very like the etheocles f.f. of etheocles (Uganda type). Ground

colour brown-black; a discal and postdiscal series of white spots, in-

creasing in size from the costa to the hind-margin, all widely separated

except sometimes those in lb. Spots in la and lb often with a bluish

tinge. Mid sub-apical spot sometimes large and whiter than rest.

No spot in cell.

H.-w. : Ground colour as fore, a wide whitish alar bar, often
reaching the costa in the discal zone but not postdiscal; inner and
outer borders suffused with blue. Sub-marginal row of whitish or

bluish spots; admarginal border red above outer tail, olive below to

anal angle.

Underside : Often as in the male, either a brown or grey ground
colour flushed with vinaceous. Some indication below of pale marks
of above.

Form B. SWYNNERTONI.
Somewhat like the ethalion form in type of pattern but all the

spots, with the exception of the upper discal and two upper postdiscal
suffused with purply-blue; the patch in the h.-w. whitish at centre
but strongly purply-blue marginally. Very often all spots in f.-w.

completely discreet, sometimes very small. Hindwing patch often
entirely blue, with little or no paling centrally. No spot in cell of f.-w.

Form C. ROSA.
Very like the rosae form of etheocles, but smaller. F.-w. with

five postdiscal spots, subapical; two discal spots in 5 and 6; a wide
curved discal bar extending from the hind-border to the apex of the

cell. H.-w. with a somewhat narrow white bar extending from the

costa to above the anal angle, but not to the inner margin. The
internal border of the bar strongly flushed with purply-blue, the blue
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area sharply defined distally owing to the edge of the brown wing bar

of below being visible above.
The remainder of the h.-w. is as in swynnertoni.

Underside : As in the ethalion form, i.e. brownish or dark greyish

in ground colour with the pale areas of above, showing through below.

Early stages :

The eggs are of the typical charaxes form and are hardly dis-

tinguishable from those of etheocles, if anything they are less cupped,
and more finely fluted above. The eggs stage lasts 8-10 days. The
young larva eats the shell as soon as it emerges, and then selects a

base on which to spin its sleeping quarters. In the Nairobi area,

ethalion feeds on Scutia indica and Scutia buxifolia, rhamnaceae, but
on the coast belt the food plant is Parkia fillicoidea and Albizzia sassa.

In the first instar, the larva is dark olive, with black head. The
body and head turn green with the first moult; no ornamentation is

present until the third instar, when a lateral spiracle yellowish line

appears, the line being broken and each segment oblique. The sixth

segment then has a dorsal mark, angular and yellowish in colour, with

small blue dots on the anterior border, apex directed backwards. This

colouration is maintained, though in a brighter shade until the time

of suspension before pupating. The head is very similar to the

etheocles picta or kirki larvae, but the lateral facial line is not present.

The pupa is unicolourous pale green, except for a slight greyish

striation on the wing scutae, and brownish spiracles. The pupal stage

lasts three weeks to a month, and depends on humidity and warmth
for duration.

Distribution and Habits :

The range of this insect covers most of the country occupied by
etheocles

,
and because of its great similarity to this species, more

particularly in the male sex, and to a lesser degree in some of its

female variations, it is often confused with that species. The posi-

tion is further complicated by the fact that the food plant of the larva

is in many instances similar in both
; further the larvae are confusingly

alike. The problem of the two species is thus extremely complicated.

Ethalion occurs at the Kenya coast belt, extends through Voi and
Teita country up through the game country to Nairobi, where it is

as common as etheocles and in lessening numbers ranges into the

eastern parts of Uganda. This is the distribution as we know it.

Males come readily to bait, but females are seldom seen. One
occasionally finds them at wounded trees along with other Charaxes

or observes them ovipositing. On the whole it cannot be called a very

common insect. We have noticed that males are often partial to the

damp charred earth of an old charcoal burning mound. What it is

that attracts them has not been ascertained.
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Mimetic Associations :

The males of this species resemble members of the composite
group of black Charaxes lumped together as etheocles. The females
on the other hand, whilst resembling certain forms of females of

etheocles, are mimetic of the models common to both; thus the
ethalion female form is mimetic of Gh. brutus; the swynnertoni form
resembles the male of Gh. cithaeron and Gh. violetta; the rosa form
is mimetic of the female of violetta and female cithaeron. In
the coast area the swynnertoni and ethalion females fly in the same
district as Gh. blanda kenyae, both male and females which they

resemble; further, they are also associated with the two sexes of

Gh. baumanni.
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LIFE HISTORIES OF SOME EAST AFRICAN LEPIDOPTERA.
By T. H. E. Jackson, f.e.s.

POLYPTYCHUS FALCATUS.
Food plant : Erythrina tormentosa. Nandi-Kakarwet.
Larva : General colour pale green with the following white mark-

ings : diagonal stripes on the laterals from the 5th-llth segments and
a double dorsal line. In addition the spiracles are white and the head
is demarcated by a white line. A black horn at the anal extremity.
The head is rather large, square, and shiny green in colour.

Pupa : Underground. The imago took 27 days to emerge.

TEMNORA PSEUDOPLYAS.
Food plant: Pentas sp.

Larva : Pale green, shaped as in the Choerocampinae
,
the three

thoracic segments tapering to the very small head. It has the usual
protective habit of withdrawing the former into the abdomen and
rearing itself up when alarmed, so bringing the eyespots into special

prominence.
There is a darkish blue-green dorsal line and alternate white and

dark green diagonal stripes on the laterals, the former being inter-

rupted at the segment rings. The eye spots on No. 4 are yellow and
the horn is black and short.

Pupa: Underground; brown, 27 mm. The insects emerged within

30-45 days.

BALACRA RATTRAYI.
Food plant: Almost any kind of common weed.
Larva : Black, heavily coated with brownish black hair. To

each segment there is a transverse row of brown warts bearing black
spines which are extremely poisonous if rubbed against the skin.

Dorsal line thick and black. Head shiny black and rather small.

Pupa : In a rough cocoon in rubbish on the top of the ground.
Imago emerged in 36 days.

CHARAXES LAGTETINGTUS.
Food plant: Sygygium cordatum. Elgonyi, Lamaiynet.
Larva : A rather light green; the skin has a rough appearance

due to numerous papillae. The body line is pale yellowish white and
the anal extremity is bluntly bifurcate. There are two large spots,

one on No. 6, the other on No. 8, coloured pure white, in fact

startlingly so, that at No. 6 being oval, the other circular and smaller.
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The head is green outlined in white, shield shaped, much longer

than it is broad and rather square across the mouth parts. There are

four horns, thick, blunt-ended and almost straight, roughened with
papillae, the inner pair being long, 6 mm. on the outside tipped dark
red for 2 mm. of their length, the outer only 3 mm. and almost entirely

red. The latter curve slightly inward and all four have a somewhat
varnished appearance.

Pupa : The pupa is plain light green with no markings whatever.

Spiracles reddish brown. It is shaped rather like that of Ch. pollux

except that the abdominal segments curve away sharply from the

creamaster. The head case is almost square, and there is practically

no depression or “ waist ” midway across wing cases; anteriorly it is

straight. Creamaster pale olive brown with a bilobed process on each

side and two triangular excrescences in front and below. The imago

(c?) emerged in 36 days.

HIPPOTION OSIRIS'.

Food plant: White arum-lily (garden variety), and a small, very
common weed.

Larva : Shape typical choerocampinae. The thoracic segments
are light dirty grey with large black blotches, the remainder being

brownish black with pale creamy brown segment rings and body line.

There are two well-defined eye-spots at No. 4 black with mauve centre

spots and a light brown outline. At No. 5 there are two further eye-

spots coloured black and outlined in brown. Spiracles white, head red,

as also the prolegs. Ventral surface black and horn long, thin, and
black.

Pupa : In a rough open web on the surface of the ground. It is

long and thin and coloured much as the larva, dirty brown with lighter

segment rings. Imago emerged in just over two months.

NUDARELIA JEFFREYI.
Food plants: Bersama engleriana, Gurke (Kony, Kipsagiriet) and

Toddalia asiatica
,
Laink. (Kony, Somboroget).

Ova : Oval, but appears circular when looked at from above, since
it is placed upright on the uppersides of the leaves. It is dirty whitish
brown with a dark brown ring round it, half way from the base and a
dark brown spot in the centre on top.

Larva : The young larva is pale yellow and hairy, covered thickly
with minute black spots, the colour becoming brighter during the
second instar. In the 3rd stage it becomes pinkish grey, the hair is

longer, and there are three rows of black spots on the dorsal, two ditto

on the lateral surfaces. Legs and anal claspers are flesh pink and the
head is very large and shiny black. Later, at the 4th instar, the colour

changes to pale yellow, powdered and dotted with black, the segment
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rings being formed of eight black spots connected by a line between.
There are many fleshy, red spines arranged in rings of eight at each
segment all bearing hair, and equidistant from each other. The anal
claspers are red and heavy as in all Saturnine larvae. There is no
appreciable difference in the later stages except that the ground colour

becomes almost white. In all from the egg 47 days.

Pupa : Underground in hard earth casing. The imago emerged
in 3J months.

LECHRIOLEPIS NIGRIVEN1S.
Food plant: Rhus incana

,
Mill. (Kony, Siruet).

Larva : I have not seen the ova or young larva of this but the
following may serve to place it when discovered in the field.

The general colour is pinkish grey with bright blue markings.
The dorsal line is broad pale pinkish and carries long filaments of

sparse white hair at segments 4-10. On either side of this is a dark
line, paler at the junctions of the segment rings, bearing a pair of

bright blue warts to each division. At segment 10 on each side of the
dorsal line are claret coloured spots. The laterals are pinkish and
adorned with hair-bearing warts. In addition to the above there is a

large blue spot anterior to the anal claspers and the collar is blue.

The head is black streaked with yellow and two thin filaments of

white hair lie out in front on either side of it. Legs pink. In the

last stage the ground colour is yellow striated with pink. On the

dorsum from segments 6-10 are five large silky white spots, nearly

circular but notched posteriorly. Similar semi-circular spots appear

above the legs and there are rows of blue warts now on the laterals.

Head sepia brown and yellow in stripes.

Pupa : Enclosed in a white or yellow boat-shaped cocoon, spotted

with black. Some emerged in 16 days while others took over six

months.

LOBOBUNNEA TYRRHENA.
Food plants : Ehebergia ruepelliana, Fresen. (Kony, Kabuimetiet).

Ova : The eggs are laid singly or in groups of 4-5 on the upper
sides of the leaves. They are oval with flattened ends and are placed
with the long axis parallel to the surface of the leaf, the dimensions
being 3 mm. x 1 mm. When freshly laid they are green except at

the anterior end which is white with a small black dot in the centre,

but in the course of a day or two they gradually become darker and
then black.

Larva : The young larva emerges in six to seven days and in the

first two instars is black with orange yellow spines, the head being

shiny black. At the 3rd instar the colour changes to green with four

rows of warts bearing yellow spiny florescences taking the place of the
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original yellow spines; these rows are interrupted, however, at sections
1-3 where appears a square of four black rosettes and at No. 11 where
there is one, also black. Head brown; at the 4th instar there is no
change except that the warts and spines are now all red orange and
at section No. 5 there are two metallic silver projections, the collar

also being broadly silver.

In the last stage the warts disappear. The segments are very
sharply defined, the whole dorsum being corrugated, while at segments
1-3 are four large, raised humps, and at No. 11 one similar excrescence.

The colour is clear dark green, slightly lighter on the dorsum with a

pale line down the centre. The body line is yellowish green, paling

to white just before the anal claspers which are large and edged with

thick red brown armouring. Spiracles bright orange. The head is

green and is retired into the thoracic segments when the larva is at

rest or is alarmed. Larval stage between 47 and 55 days.

Pupa : Underground in a rough earth cavity
;

it is blackish brown

and of the usual Saturnine shape. The imago appeared just after

three months but many remain over until the following spring.
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NOTES ON THE MIGRATION OF WHITE BUTTERFLIES.
By Major F. Moysey.

Species: Belenois severina.

Locality : Mount Elgon, Kenya Colony.

Date : April 29th to May 12th, 1932.

April 29.—I noticed a general drift of white butterflies flying

N.E. against a light wind. The flight lasted from 11 a.m. until 2 p.m.
1 counted 100 passing in five minutes.

April 30th.—The flight continued from 10-30 a.m. until 3 p.m.
against a strong breeze. Wind N.E. I counted the butterflies pass-

ing through a space 30 yards wide at 2 p.m. In 17 minutes 250 passed.

May 1st.—A dull cloudy day with occasional sun. The move-
ment started at 10-30 a.m. Wind was slight N.E. At mid-day I

counted the numbers passing through a space of 30 yards. In 42

minutes there were 761.

May 2nd.—A cloudy day. The numbers passing were distinctly

less. At 2 p.m. 68 passed in 20 minutes.

May 3rd.—There was two inches of rain during the previous night.

There was no movement during this day.

May 4th.—A bright clear day. No movement observed.

May 5th.—The migration continued against a very light wind
N.E. at 9-30 a.m. As they are so easily distinguished I thought it

would be of interest to compare the numbers of each sex passing.

From this date onwards I have counted the sexes separately. (For

details of numbers and sexes see table). It became overclouded at

2 p.m. and the movement stopped at 3 p.m.

May 6th.—The migration started at 10 a.m. on a dull cloudy

day. The sun broke through at mid-day and the stream of butterflies

increased until at times it was nearly impossible to count them passing

through the measured 30 yards. At 3 p.m. they were passing at the

rate of 60 per minute. They had now become too numerous to count

accurately, so I shortened the distance to 10 yards. Even at this,

they were at times passing at over 40 per minute. The movement
continued in large numbers until after 4 p.m. when it began to slacken

off. At 4-50 the day’s flight was over. I found a large number rest-

ing for the night on bushes and trees.

May 7th.—A bright fine morning. The migration continued at

7-30 a.m. By 8-30 there was a steady stream passing which gradually
increased until mid-day. At 3 p.m. it clouded over and the move-
ment dwindled down; it had ceased by 3-30.

May 8th.—A dull cloudy day in which the sun never appeared.
There had been rain during the previous night. The movement
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started at 10-30 a.m. There were very few passing. I found them
passing five miles S.W. of here and they were also noted 20 miles

west of this farm. The numbers never became great and the move-
ment had ceased by 3 p.m.

May 9th.—There had been rain during the night. The move-

ment started at 9-30 but was few in number. It clouded over at 1 p.m.

and there was slight rain. There was no movement after 3 p.m.

May 10th.—A cloudy day. They were very few flying. No
movement after 1 p.m.

May 11th.—A cloudy day. I saw a few flying N.E. at 11 a.m.,

but by 11-30 there were none to be seen. At 2 p.m. until 3-30 small

numbers were flying N.W. This change from their normal direction

of flight coincided with a change of wind which had gone round to N.W.
The flight was more leisurely than on previous days. The butterflies

were taking more interest in flowers and seemed to have abandoned
their objective away to the N.E.

May 12th.—There was no migration to-day. I saw a few but

they were not moving in any particular direction-.

Average Direc-
Date. Time. Space. No. Males. Females. a min. tion.

30/4 2-00— 2-17 30 yds. 250 Not observed 14.7 N.E.
1/5 12-00—12-42 30 yds. 761 Not observed 18.1 N.E.
2/5 2-00— 2-20 30 yds. 68 Not observed 3.4 N.E.
3/5 No movement.
4/5 No movement.
5/5 10-00—10-23 30 yds. 192 Not observed 8.3 N.E.
5/5 10-25—10-40 30 yds. 91 62 29 6 N.E.
5/5 12-15—12-35 30 yds. 107 56 51 5.3 N.E.
5/5 1-50— 2-00 30 yds. 18 10 8 1.8 N.E.
6/5 12-04 1-04 30 yds. 1835 471 1364 30.5 N.E.
6/5 2-80— 2-45 30 yds. 555 227 328 37 N.E.
6/5 2-45— 3-00 30 yds. 894 349 545 59.6 N.E.
6/5 8-20— 3-85 10 yds. 350 158 192 23.3 N.E.
6/5 3-35— 3-45 10 yds. 409 186 223 40.9 N.E.
7/5 10-00—10-20 30 yds. 553 240 313 27.6 N.E.

7/5 12-09—12-40 30 yds. 1532 710 822 38.3 N.E.

8/5 No record kept. N.E.

9/5 12-00—12-15 30 yds. 45 24 21 2 N.E.

9/5 2-30— 2-45 30 yds. 5 2 3 .3 N.E.

10/5 No record kept. N.E.

11/5 2-45— 3-00 30 yds. 17 1 16 1.1 N.W.
12/5 Migration had ceased.

Note.—I netted several on different days to make sure that no other

species had joined in the migration. They were all Belenois

severina.
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NOTES ON POISONING FBUIT BATS (Epimorphus wahlbergei).

By G. J. Jex-Blake, m.d.

The passion flower known as the Pomme d’Or, possibly Passiflora

laurifolia, is a creeper producing a golden yellow or orange fruit the

size of a hen’s or goose’s egg, that makes very good eating. Three

plants of this are trained up the wire netting round a lawn tennis

court in my garden, forming a wall 70 or 80 feet long, 8 or 9 feet high,

about 2 feet thick, and nine or ten years old. During 1930 and 1931

we got much fewer pommes d’or from these plants owing to the depre-

dations of fruit-eating bats. In 1930 I was lent a bird-catcher’s net

to put up round the plants and trap the bats; but, for one reason or

another, none of the bats allowed themselves to be caught—possibly

the net was ill set up, or too conspicuous.

In August and September, 1931, there was a good crop of fruit,

but the bats were getting most of it, biting a round hole the size of

a shilling—or less—in the upper part of a pomme d’or as it ripened
aud turned from dark bluish green to yellow, and sucking out the
contents. It was therefore decided to try and get rid of the bats by
poisoning them with strychnine.

In order to accustom the bats to the idea of eating pommes d’or

tied round with string and fastened to branches of the creeper instead
of growing naturally, a couple of ripe fruits were thus fastened on
October 12th in a natural recess in the foliage. Next morning the
string was found bitten through, and the pommes d’or were lying on
the ground nearby with their stalks bitten off short and faint tooth-

marks visible on their surfaces; it seemed as if the rind of the ripe

fruit, which certainly is very hard and elastic under the knife, was
more than the bats could manage to perforate. After this a couple of

fruits were fixed to the creeper with wire, and a bit of the rind the

size of a shilling was cut off at the top of each to give the bats a

start; and these fruits were eaten up every night from October 13th to

16th. Between October 17th and 22nd, eight pommes d’or, each con-

taining 1 grain of strychnine hydrochloride, and four containing 3

grains of potassium cyanide each, were hung up in the creeper, two a

night.

These were eaten out completely each night; a careful search for

dead bats was made all round, but not one could be found, either then
or later. It was suggested to me by Mr. Howse that the alkaloidal

salt strychnine hydrochloride might possibly be acting as an emetic,

so that the bats, after eating what would otherwise be a fatal dose of

the salt, might be vomiting it all up before it had time to kill them.
On his suggestion therefore the alkaloid strychnine was substituted for

179



its salt the hydrochloride; on October 23rd four pommes d’or each
containing 3J grains strychnine were hung up for the bats, and next
morning three of these were found to have been eaten out, with a

good deal of debris of rind and fruit on the ground below, and the

hole cut in the fruit very much enlarged. The fourth fruit seemed to

have escaped the bats’ notice, but was found eaten out two days later.

On October 24th three pommes d’or, each containing 7 grains of

strychnine were put up, and next day it was found that all had been
eaten and that their shells had been bitten out very extensively; the

same thing was noted on October 26th when it was found that four

fruits, each containing 6 grains of strychnine, put up the night before,

had been eaten out completely.

Two striped Nairobi mice were found dead beside the poisoned
debris of fruit lying on the ground on October 24th and 26th, and
these, so far as could be ascertained, were the only victims of the 59
grains of strychnine, more or less, eaten with the last 11 pommes d’or

poisoned and exposed. Meanwhile the bats had become noisier than
usual at night; they are difficult to see owing to the number of trees

in the garden, one does not hear more than two or three squeaking in

different directions at any given moment, and any estimate of their

numbers is bound to be mere guess work, but I assume that there

are a dozen or two in all.

Strychnine having apparently failed as a bat poison, and potassium
cyanide also, corrosive sublimate—perchloride of mercury—was given
a trial. On October 26th four pommes d’or, each containing 2 grains
of corrosive sublimate and half a teaspoonful of sugar to conceal the
taste of the poison, were wired to the creeper. Next day it was found
that three of the fruits were half eaten, with some of the contents
dropped on the ground. Four more were put up, each with four grains
of corrosive sublimate, and next day two were found untouched, two
about one-third eaten; a day later no more of the fruits had been
consumed. The bats appeared to dislike their metallic flavour. The
supply of pommes d’or having run short, four ripe Cape tomatoes
(Cyphomandra betacea

)
were wired up in the creeper, but the bats

did not seem to like them and only ate two in the course of the next
four days. Bats were heard about the garden each night, and in view
of the apparent failure of corrosive sublimate as a bat poison it was
determined to give arsenic trioxide—white arsenic—a trial. On
November 8th six pommes d’or, each containing 10 grains of white
arsenic, were put up; next day only two had been touched and a little

eaten, though elsewhere on the creeper the naturally growing fruits

were still being devoured. By November 29 about one-third of the

contents of these six fruits had been eaten, and the rest had dried up;
meanwhile there seemed to be less destruction of the ripening fruits

of the creeper going on; and it was assumed that the white arsenic

had been the most successful of the five bat poisons tried.
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During the months of December, January, and February very

little was heard of bats squeaking round the house at night, but there

was nothing to show whether this was due to the death of our bats,

or to the fact that the garden contained no fruit for them to eat so

that they did not continue to visit it.

To summarise the results so far obtained, it would seem that a
number of fruit-eating bats estimated at a dozen or two, had con-
sumed 8 grains of strychnine hydrochloride, 12 grains of potassium
cyanide, very nearly 59 grains of strychnine, perhaps 6 or 7 grains of

corrosive sublimate, and about 20 grains of white arsenic, between
October 17th and November 29th, without our being able to find a

single corpse. These are large quantities of very poisonous substances.
The strychnine hydrochloride would have been enough to kill five or

six human beings, the potassium cyanide three or four, the strychnine

85 or 40, the corrosive sublimate one, and the white arsenic six or

seven. In the case of wild animals the fatal doses of soluble

strychnine nitrate quoted by the German firm E. Merck & Co., and
supplied to me by Mr. Howse are as follows:—

Lions : 12 grains. Foxes : f grain.

Tigers and leopards : 6 grains. Gophers : ^ grain.

Wolves : 4 grains. Bandicoots : one-tenth grain.

Dingoes : 5 grains.

These figures show that the carnivora are easily poisoned by relatively

minute amounts of strychnine, and many settlers in this colony have
found strychnine an excellent poison for fruit-eating birds. In order

to get further light thrown on the apparent immunity of our fruit-

bats to strychnine and other poisons, I wrote to a friend in London,
who forwarded my letter to Mr. J. N. Ratcliffe, a zoologist who has

recently spent a couple of years in tropical Australia studying the

possibility of destroying the fruit bats that descend in great flocks

and eat out whole orchards in that country. Mr. Ratcliffe writes of

my letter as follows :
—

Your friend’s findings rather amazed me. Fruit bats are a

nuisance in the orchards of New South Wales, and in certain tropical

fruit plantations in Queensland. Apart from shooting, the only
effective action which can be taken is poison. Strychnine is used
as a rule, proving very much more effective than KCN or arsenic. I

have heard of more than a dozen flying foxes being poisoned on one
paw-paw, and over sixty in one night on four apple trees, on which a

dozen or so strychnined apples were hung. Sometimes it seems as

though the mere puncturing of the skin, once the poison has per-

meated through the pulp, is enough to finish the bat. With this

experience in my mind I have no answer to your friend’s letter. The
bats poisoned in the orchards very seldom fly far. In fact they

are usually found next morning hanging on the baited tree.
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That a fruit bat can eat six grains of strychnine and get away
with it would seem ridiculous; but your friend is quite definite on
the point. The only explanation which suggests itself is that such
a violent overdose induces vomiting. Yet one would have expected
that this would have been noticed—had it occurred. I cannot say
what would be the order of the lethal dose judging from my
Australian experience. I have seen a man mix a syrup in a saucer,

and in it stir ground crystals of strychnine which would just cover

the last quarter-inch of a pen-knife blade, and paint this syrup over

an apple—and collect two or three corpses next day, with plenty of

syrup still left on the fruit, and in the saucer too for that matter.”

It is clear, therefore, that in tropical Australia fruit-eating bats

are readily killed by small doses—fractions of a grain—of strychnine.

Taking all the facts into consideration my apparent failure to kill any
bats with the large quantities of poison consumed remains an un-

solved mystery.
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NOTES ON MARRIAGE CUSTOMS AMONG THE MASAI.

By D. Storrs-Fox.

The following are some notes on the life of a Masai, beginning

with betrothal and then passing in sequence to marriage, birth of a

child, childhood and boys’ initiation. The warrior period is omitted.

It is necessary to preface these remarks by saying that the Masai

practise group marriage. Although a woman lives with a particular

man, all or any of the members of her husband’s age group have

marital rights with regard to her, provided that they are not debarred

by ties of kinship or membership of the same sub-clan.

The Masai are, in fact, polygamous and polyandrous.

Betrothal.

There are two methods, the first of which is rather uncommon.
Although it is quite valid it begins as a sport. Suppose a party of

warriors or boys are talking to a pregnant woman they may fall to

speculating as to whether the expected child will be a boy or a girl.

If one of them rubs his finger in his hair, which is smeared with red

ochre and oil, and then points it at the woman or touches her with
it, he thereby pledges himself to marry the child if it be a girl or to

befriend it if it turns out to be a boy.

When the girl is of an age to be married this man must be called

by her father and given first option of marrying her. If he does not

want her then he or the girl’s father must spit on her and she may
then marry anyone else.

If, on the other hand, the girl’s father does not want this man
as a son-in-law he must pay him a heifer, and this discharges the

obligation.

The more common way of bethrothal is for a suitor to arrange
with someone, usually an old woman, to put a piece of chain round
the neck of the girl of his choice. A girl does not willingly agree to

have this done, so it must be put there unexpectedly. Having put
it on, the old woman will say “ Now you are the wife of so-and-so.”
The girl is generally very upset and cries about it, but she must not
take it off. When the people come to see what she is making all the

fuss about and find that she has been betrothed, her mother or

another wife of her father may take it off and wTear it. It occasion-

ally happens that a girl is betrothed by her lover, and then she doe**

not cry so much; but this is unusual because she has no say as to

who will marry her: it is primarily her father’s affair.
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It may happen that her father disapproves of the man who has
sent the chain. In this case he says nothing at first but bides his

time in order to make sure that the suitor is really serious.

From ten days to a month after the chain episode the suitor

sends a gift of honey, tobacco and soda to the girl’s mother. This
gift is called E-Seret. The honey is in a gourd and the tobacco and
soda are tied by the thong of the gourd, one on each side. Two old

women are sent with this gift. They are not allowed to enter the

girl’s mother’s hut until they have delivered it, but must stand
outside and call till someone comes and takes it.

The girl’s mother tells the father when he comes home in the

evening. Next morning she calls the women of the village and they
sit and eat the honey and chew the tobacco and soda till it is

finished.

A month or two later a large gourd full of honey is brought by
two more women. This time there is no tobacco or soda and the
honey is made into beer. This gift is called En-Kiroret. The girl’s

father calls the suitor when the beer is ready and he attends the
drinking. It is at this drinking that the father asks him whether ho
wishes to marry the girl, and informs him whether he has permission
to do so. If such permission is refused the matter ends here. If it

is granted the suitor must next send a gift of honey to the girl’s

father’s brother. This also is made into beer and drunk, after which
the father tells him to bring no more honey but to wait till his

daughter is circumcised.

The suitor periodically brings small gifts to the father and mother
in order to keep them in a good humour, but does not give anything

to the girl herself.

When the girl is to be circumcised word is sent to her suitor.

After this ceremony he probably sends a bullock to be slaughtered in
order that she may eat the fat. For two or three months after this

ceremony—that is until the time for her to be shaved—she must
observe certain rules: (1) She is not allowed sexual intercourse, nor
may she speak to any man except her father or brothers, but must
hang her head if one comes near; (2) she must not wash, but must
be smeared with grease every day.

Just before the time of her shaving her father sends to the
suitor and tells him to bring the bride price.

The suitor then looks for four sheep skins of animals which have
been slaughtered. The hair of these skins is stripped off. He brings

them to the girl’s father, and her mother sews them into a garment
called Ol-Ogosan which is the skirt garment worn by a married

woman.
He may also bring the iron ankle ring, called Eng-Alolunga,

which a smith will have made, at the same time. This is a rather

heavy iron ring worn by married women on the right ankle.
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On the day on which he brings these things he appoints the time
when he will come to fetch his bride. Each family has its own day
of the moon for fetching wives and keeps strictly to its own day,
unless its members have been particularly unlucky, when they may
change their day.

He next procures a large hornless wether which must be of one
colour all over, or white with a brown head, and a maiden ewe. The
wether is called Ol-Oltulet and the ewe is called Subeny, and both
together are referred to as Ingerna Nasinya

,

which means “ Sheep
without blemish.”

The rest of the bride price consists of three maiden heifers and
one bullock which must be all of one colour, and one to two years

old, and some brass wire called 0 Soyai.

He gets two women and a man to help him. The two women
go to the bride’s village on the day before the marriage and sleep

there, informing the bride’s father that the bridegroom will arrive

next day.

Early on the morning of the marriage day, before the cattle leave

the village, the bridegroom and his helper bind the cattle which are

to be the bride price by the legs, thus keeping them in the village

till the rest of the cattle have gone off to the grazing grounds. They
then loose these cattle again and start off driving them and the two
sheep to the bride’s village. A scout has been sent out to watch
for their coming, who, when he sees them on the road, runs and
tells the girl’s father. She, in the meantime, has been anointed with
sheep’s fat and red ochre and has put on her best garments, and is

taken by the two women, who came from the bridegroom the night

before, to sit and wait outside the village on the other side to that

from which the bridegroom is approaching. The bridegroom and his

friend bring the cattle and the sheep and put them in the bride’s

mother’s hut and sit there themselves.

They must not carry spears, but have in their hands bows
(
Engaiio

)
or sticks of bamboo {Ol-Artat). They wear garments of

calf skin.

The bride’s mother takes the bows (or sticks, whichever they
happen to be carrying) and places them aside. The bridegroom gives

her the ewe
(
Subeny

)
which is her special present. Henceforth he

must not call her by her name but calls her Pa-Kerr, which means
that she has been given a sheep.

She smears the bridegroom’s bow with fat or ghee, and then he
and his friend leave her hut and go by themselves to the place where
the bride is waiting with the two women who are attending her. He
tells her to come along and she follows, the bridegroom and his helper

going first and the bride following with her two women.
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'When he comes to his own village he tells the people that there
is a stranger arriving. He and his helper enter his hut and wait
there, and the children in the village come to the village gate to

greet the bride.

When she reaches the gate she sits on the bush which is dragged
into the gate to shut it at night (called Ol-Tim). On the way to the

village she will have asked the women how many children will be
there to greet her.

As she sits on the bush the children must try and persuade her
to get up by offering her gifts of a bullock or a heifer. She must
refuse until the last child comes. She must accept his gift and get
up and go into the bridegroom’s hut preceded by her two attendants.
She sits down in the hut, which henceforth will be hers and the. other
women of the village come and greet her. Presently the bridegroom
and his helper leave. The bridegroom should not sleep in his wife’s

hut for the first two or three nights after he has brought her to his

village.

The binding parts of a Masai marriage are the iron ankle ring

(
Eng-Alolunga

)
and the ewe

(
Subeny

)

which the bridegroom gives

to the bride’s mother. A marriage which is performed with these two
things, as described above cannot be annulled nor can the woman
marry anyone else under any circumstances. Even if she deserts her

husband and lives with someone else, any children which she may
bear are the rightful children of her proper husband. If she is left

a widow she takes off her Eng-Alolunga anklet, but this does not

imply that she is free to marry again.

If she has born a child out of wedlock before marriage she is

not thereby barred from being subsequently married, nor is the
customary bride price reduced on that account. Any such child

becomes the lawful child of her husband on her marriage.

If an uncircumcised girl becomes pregnant she is circumcised
as soon as it is known that she is with child. The child is not
intentionally miscarried or killed at birth. Nor is her bride price, if

she subsequently marries, reduced; except that one of the heifers

due will remain unpaid until the child is circumcised.

A poor man is allowed to pay one bullock and two heifers only

besides the two sheep on marriage, the third heifer being held over
until the circumcision of his first child.

Nowadays it is often the custom to pay one bullock and one
heifer only, besides the sheep, at the time of marriage, the second
heifer being paid on the birth of the first child, and the third paid

on the child’s circumcision. Whether the cattle are paid all at once
or by instalments they must all be of one colour.

If the woman dies without issue no more cattle can be claimed
by her father, but if she leaves a child the third heifer is paid at its

circumcision.
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When the bride is being taken to her husband’s village she must
not look back. There is a rock in Kajiado district like a broken

pillar, which is now about 2ft. 6ins. high but is said to have been

taller in times past. The tradition is that this is a bride who looked

back on the way to her husband’s village and was turned into a

pillar of stone for doing so.

Birth of a Child.

When a woman finds that she is pregnant she must not have
further sexual intercourse. For the last three months of her preg-

nancy she eats very little, and if it is her first baby, the other women
ration her. The reason for this is that the baby may be small and
so born more easily. In each village there is a woman specially

skilled in midwifery who is called Eng-Aitoyoni, but the other women
of the village also attend at the confinement.

Twins (Masai, Il-Mau) are rare; they are both reared is possible.

They are not supposed to have any special significance of either good
luck or bad. But birth of twins is regarded as a strain on the mother
and likely to cause her to die young.

Nowadays new-born babies are put to lie on blankets, but in

times gone by they lay on sheep skins.

It is usual for the father to slaughter a bullock on the birth of

a child. The elders of his age-group eat this meat with him and

the fat is given to the child’s mother.

He slaughters other oxen at intervals while the child is suckling.

A child is not weaned for two to two and a half years, but towards

the end of this period it is also fed on cows’ milk and dripping made
from the stomach fat of an ox.

Naming of a Child.

In the morning of the day prior to that on which a child is to be
named, the women of the village slaughter a wether, called Ol-Barnet.
Only the women are allowed to eat the meat. Next morning, that is

on the day of the naming, another sheep is slaughtered and the meat
divided, the left side from the right. Anyone may eat the meat of

the left side, but that of the right side is set aside in the mother’s
hut until evening when the ribs, foreleg, and hindleg are roasted by
the women, the child’s father being also present. Before and after

eating the meat the people present pray to God to give the child good
fortune with the name which they are giving him. Before this feast

they have already arranged with the father the names which the child

will be given.

The names will be two. The first seems to be a dummy, and
the second is the real name. The first name is never used except

at this ceremony and is soon forgotten.
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The child, if he is big enough to answer himself, is called by the
first name, but must not reply to it. He is then called by the
second name, to which he replies.

If the child is too young to answer for himself the mother
answers for him, being addressed as “ mother of so-and-so.” Here
again she must not reply to the first name but replies to the second.

Next morning mother and child are shaved, and another child
of the same sex as the one who has just been named, draws water
in which the newly-named one is to be washed.

Four pebbles from the river must be put into the gourd in which
this water is brought. That evening the mother and the two children
—that is to say the one who has been named and the one who has
drawn the water—must go out together while the mother shuts the
village gates herself. If there are too many for her to shut them all

herself, she must shut half of them that evening and open the
remainder next morning while the children stand beside her.

After this business with the gates the child who drew the water
goes his way, but the one who has just been named must remain in

the village for four days.

Games.

Girls build little mud huts, and also play with mud dolls which
their mothers or elder sisters make for them. Little boys build mud
villages and also play with sticks which they pretend are spears and
knives.

When a boy is about five years old he begins to herd the small

calves which stay close to the village. Later on he herds the big

calves, and by the time he reaches about 11 years old he may herd
the grown stock provided that the country is open.

Extraction of Teeth.

The two front bottom teeth are removed as soon as the child has
six teeth in all in the bottom jaw. The permanent teeth are also

removed as soon as they are big enough to be easily got out. The
Masai give no reason for the removal of teeth except to say that it

is the custom. This custom is usual but not invariable. A person

whose teeth are not removed is said to have a mouth like a donkey,

and this is regarded as a mild joke against him.

Piercing the Ears.

The small holes in the top of the ears are usually made by the

child’s mother when it is four or five years old. The hole in the right

ear is made first, and when this has healed the left one is pierced.

The father decides when the lobes are to be pierced and probably

does it himself. Again here the right is pierced first and the left

when the right has healed.
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Em-Bolosat o ol Kiteng (seizing the ox by the horns).

The next event in a boys’ life is the Em-Bolosat o ol Kiteng.
This is a preliminary to circumcision and is only performed by boys
who will belong to a right hand circumcision group. The sections
which perform this ceremony are Il-Kakonyuke, Il-Kissongo, and II-

Dalalogotok. The Kakonyuke ceremony is the most important and
must take place before the others. Most of the sections which do
not have their own Em-Bolossat send representatives to the
Kakonyuke

.

In arranging this ceremony the Kakonyuke elders must first

choose a youth of the Il-Lughumae clan who has no scar or blemish,

who is not left-handed, and who has never killed or hurt anyone.
His father and mother must be of pure Masai descent; his father

must not have killed anyone of his own tribe and his mother must
not have become pregnant before circumcision. The selection is at

first kept a secret from the youth and his father, because if they get

to know of it the boy will run away and hide.

The elders collect 19 heifers and put them in readiness and then

go in a body to the father and overbear his resistance to their pro-

posal. When he has been persuaded to agree, the youth will be

seized and told what is in store for him, and the 19 heifers will

straightaway be brought and given to his father. The boy’s job is

to be the Ol opolos ol Kiteng, which is master of ceremonies of this

affair. Ceremonially he is the most important member of his age-

group, but he has no other function as far as I know except at this

one ceremony. His first task is to supply a bullock without blemish,

colour black with white breast.

He must now wear old man’s garments and the large brass wire
ear-ornaments called I-Surutya.

The elders appoint a day for the ceremony and in the meantime
his village is enlarged in order that it may hold the people who will

gather there. The boys of the age-group concerned look after the

chosen bullock and take it out to graze. At about 9 a.m. on the day
appointed the bullock is brought back from the grazing ground to the

village. As it approaches the 01 Opolos ol Kiteng stands in the gate

with the elders, who tell the other boys to regard him well because

he is their master of ceremonies. A few boys from each section

come to compete, but it is important that the Kakonyuke boys will

win as otherwise they will be much laughed at. For this reason

they will hide some of their number in the huts in the village, who
pretend to be ill and so remain behind when the others leave the

village in the morning. These rush out at the right time in order to

help their section and make sure that they will be the victors.

At a word from one of the elders the bullock is driven into the

village, when all the boys make a rush for it. The winner is the
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boy who succeeds in catching it by the right horn and maintaining
his grip. Boys of other sections try to make him release his hold.

When one of them is clearly seen to be holding the right horn
the elders stop the contest. The bullock is then taken to a place

where the Ol-Oliondoi tree (known to us as Musharagi) grows, and is

there killed by smothering. It is skinned, and the 01 Oyolos ol

Kiteng distributes bits of the skin to each boy. These bits of skin

are worn on the middle finger of the right hand.

The meat is eaten and then the elders go to a place apart and
pray to God for the boys. The age is then given a name which is

kept until the E-Unoto ceremony which takes place some years later.

The bones of the ox are burnt and the fire must be guarded until

it goes out, for fear lest some ill-disposed person may put some hurt-

ful charm into it and thus cast a spell on the age-group. The guards

will probably eat another bullock there while they are waiting for

the fire to die out, but this second bullock has no ceremonial

significance.

Circumcision.

Each boy is circumcised at his own village separately; the whole
age-group is not circumcised on one day but the ceremonies spread
over a period of six months or a year. They take place in the morn-
ing or the evening according to the particular custom of the family
concerned.

In the evening before a boy is due to be circumcised his mother
shaves him all over, and then the elders come to her hut and drink
honey beer. The number of gourds of beer to be brewed for a boy’s
circumcision are five, six, or nine; and for a girl four or eight, accord-
ing to the custom of the father’s family. That evening the boy will

wear the garment of a novice
(
O-Sipolio or Ol-Aibartoni). The

garment is made of sheepskin rubbed over with charcoal to make it

black. At the beer drinking the old men ask him various questions
as to his past behaviour, and he is put on oath to answer truly.

Early next morning, before it is light, he is taken by other boys
of his age to bathe in the river. On his return to the village he
fetches the ox hide on which he is to sit—which must be of an ox
which has been slaughtered—and carries it outside the village fence.

He then takes off his garment and stands naked, and presently an
elder pours water over him out of a cooking pot which has been left

to stand all night with an axe head in it. The idea of putting an
axe head in the water is said to be that it makes the water colder.

The cooking pot, with some of the water still left in it, is then put
on the ground and the boy must upset it with his foot. This is a

symbol which signifies that he casts away the follies of childhood.
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He then sits down on the hide which he has brought out ready.
An elder sits behind him and holds him, and two more elders sit

one on each side and see that his legs are properly placed before the
operation, because he must make no movement at all while it is

being performed, lest the others should say he is a coward. This
would be a great disgrace, and furthermore his age-mates would have
nothing to do with him until he should have slaughtered a sheep or

a bullock for them.
The people crowd round to watch the operation, and it may

occasionally happen that if one of his age mates who bears a grudge
against him is standing close by, he may jog the patient’s leg without
being observed, and so cause people to say that he is a coward. In
such a case the boy undergoing the operation would nurse his

grievance and probably kill his enemy when opportunity offered.

When the operation is finished the elder who sat behind the
patient supports him through the village gate. The hide on which
he sat is quickly taken and spread on his bed in his mother’s hut.

New sandals, which have been cut by his mother’s brother are put
upon his feet, the right one on the left foot and vice versa. Hence-
forth he must not wear or use anything which he wore or used while
he was still a boy. He goes into his mother’s hut and sits on his

bed. Blood is drawn for him from an ox and until he has drunk it

he is not allowed to speak. This first drink of blood is called Eng-
Alipeta. The elders sit and drink beer in the hut.

In the meantime women of the village fasten a branch called

E-Lattim on the outside of the hut near the door. It must be cut

from either the Ol-Oirien, O-Seki, or Ol-Oilalin trees. The first

named is the wild olive, but I do not know the names of the last

two. This branch is cut on the day before the ceremony and left

outside the village. It is brought in by four girls when the ceremony
is over.

If he is lucky the novice is able to get about again within a

week. If, however, the wound gives trouble he powders up some
of the hard earth from an ant heap or gets the bark of the Ol-Kiluretti

(a kind of acacia tree) and dresses it with one of these remedies.

Novices are known as Il-Aibartok or I-Sipolio. They must wear
special garments—a head dress of two ostrich feathers and some
stuffed birds which they kill, a robe of sheep skin blackened with

charcoal which was first worn on the evening before circumcision and
carry a club and bow and arrows tipped with wax. They shoot at

girls with the arrows and a girl who is hit thus must give the novice

a ring.

Novices must observe various rules :
—

(1) They must enter the village before the cattle return in the
evening. If they do not return till late some cattle must be driven
out again in order that the novices may enter before them.
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(2) They must not drink blood, or cut meat, or touch meat
or bones with their hands. Meat has to be cut up for them and
then they convey it to their mouths impaled on pointed sticks.

(3) They must not wash.

(4) They must not have sexual intercourse.

(5) They must not fight or be struck.

(6) They must not go out in the day time without the head-
dress of stuffed birds.

The novices do not seem to have any special courses of instruc-

tion : they have picked up their duties from the example of their

elders.

They remain as novices for some months. When they wish to

end their novitiate they allow their ostrich feathers to hang down on
their shoulders instead of sticking up. Then the elders give the order

for them to be shaved. Their mothers shave them with water mixed
with milk in which there are put some thorns of the Ol-Kiluretti

tree.

Tor three days after shaving, sticks (called En-Jarge) only are

carried; but after this they may carry weapons—but not the same
ones as they had as boys—and are then fully fledged warriors.
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A NATIVE DOCTOR AND HIS PRESCRIPTIONS.

By E.B.-H.

Those who live on East African farms know what it is to be
pestered continually by natives for dawa for every sort of ailment,

and it was a surprise to me to find that most natives know something
about herbal remedies, and that among them are “ doctors,” though
these do not appear to be “ medicine men.”

An old man, father of one of our squatters, is a doctor by

heredity, his father and grandfather having been in the profession

before him. Though most of his medicines are herbs, some are

charms, and it was his grandfather who discovered the infallible cure

for lumbago—two small vertebrae of a python’s tail, knotted up in

the blanket and worn night and day.

He told me the properties of a number of plants, on my under-

taking not to use them or steal his practice, and to pay him a good-

sized blanket as a fee.

There were several remedies for kifua (diseases of the chest).

Yakinja (this is said to be good for distemper in dogs), a species of

Sodom apple, the roots of which are boiled and the liquor drunk to

cure colds on the chest; the roots of the red Jasmine
(
Carrissa)>, the

prickly variety, are bruised and boiled and eaten for kifua ; and the roots

of a Cassia that grows near water, bruised and steeped and the liquor

drunk, is a sovereign remedy for anyone very ill with pneumonia.
Among the Kakamega and Kabras the leaves of the same plant, dried

and pounded, are applied to burns. The leaves of a very common
species of Combretum are bruised and steeped and the liquor drunk
as a cough cure. The roots of a thistle with a large red globe flower,

Echinops amplexicaulis, are boiled and made into poultices for the

chest, and the leaves of a wild ?Auralia are bruised and steeped and

the liquor taken as a remedy for whooping-cough.

Chepsabaya is a species of wild asparagus; the stems are bruised
and boiled and the liquor given to very small babies to cure stomach
ache. If this is not effective, the root of the wild white-flowered
Bauhinia tree, boiled, is added to the decoction, together with the
leaves of Lantana, and probably the mixture is the cause of much
infant mortality ! The roots of a Pentansia species, bruised and
boiled, are given as a purgative both to children and adults. The
roots of the small common Sorrel

(
Oxalis corniculata) are mixed

with water and taken for fever, also for stomach ailments; and the
roots of a Polygala species are eaten raw for stomach ache. The
doctor assured me that this last is a very convenient dawa, for if you
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were seized with pain when herding your cattle and far from help,

you could find this root almost anywhere.

The leaves of the wild carrot may be chewed and the pulp
applied to the temples for headache; and the ash of burnt rock
lichen is an unfailing cure for the terrible ulcers natives get from
neglected sores.

For enlarged spleen the roots of Cluytia abyssinica are bruised
and boiled and the liquor drunk, also the roots of Clerodendron
myricoides

,
prepared in the same manner. The common East African

old man’s beard ”
(
Clematis sp.), that grows everywhere, is also

a febrifuge, the root boiled and liquor drunk; and the leaves of a
Bubis species, Kepsotaliet, pounded and eaten for the same purpose.

The leaves of a yellow flowered plant (I think a Helychrysum)
are boiled and the liquor drunk for stitch, and the juice of the hairy

leaved blue Goigoiyot (a Commelina) is good for sore eyes. The
leaves of another Helychrysum (H. gerberifolia) are crushed and
given as a febrifuge to calves; the juice of the leaves of the common
wild sisal (Aloes), makakwa, is a cure for bad eyes in cattle; and the

roots of the yellow flowered Bauhinia creeper, boiled, and the liquor

administered to cows just before calving, will cause them to give

quantities of milk. Anyone knov/ing native cows will realise that

this dawa is not generally known.

The doctor, who is of the Munyore sub-tribe and speaks Nandi,

told me that he knew many more herbs and had specifics for every

illness under the sun, but he could not show them to me because

many grew in the Nandi forest country and he could not find them
here. I told him I was surprised that the natives on the farm came
to me for daivci, knowing me to be only an amateur, when all the

time they had such a learned physician at their service. “ Ah!”
memsahib,” he answered, “ you give your medicines free, but I charge

a fee for mine; and though these men know my dawa is good, they

would rather die than pay for it, when they can get doctored by you

for nothing !

’ ’
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THE AGE OF THE EIFT VALLEY.

Note to the Editor.
Hear Sir,

In Professor Hr. Hans Eeck’s very interesting paper on
“ Pluvial Geology

, Landscape and Man in the East African Eift
Valley, published in the last issue of the Journal, there are expres-
sions of opinion regarding the tectonic history of the East African
Eift Valley as a whole, which other workers in the geological field
have regarded as bearing application only to limited parts of it and
only to the comparatively recent history of those parts. The views
expressed seem to me, in fact, to indicate a high measure of rever-
sion to those of Professor Suess as published in 1891. Hr. Eeck does
not give any evidence in his paper which appears to me to be at all

adequate to establish the opinions which he expresses regarding the
youthful origin of the Eift Valley as a whole, nor am I aware of any
other publications which do so. Published views so divergent in
principle from those generally held for many years seem to require
publication of the full evidence on which such views are based and
refutation of the cogency of previously accepted evidence, or
deductions from it.

The impression one obtains from reading Hr. Eeck’s paper is

that, except for some obscure faulting, the East African Eift Valley
is geologically very young in origin. One gathers that, in Hr. Eeck’s
opinion, its origin is Pleistocene, and indeed, by implication, Upper
Pleistocene.

On page 92, Hr. Eeck states that “ Since the eminent work of

Gregory, one has grown accustomed to look for the birthday of this

gigantic rift in Tertiary times.” He proceeds to indicate the
opinion that recent work on prehistoric man in the Nakuru basin of

the Eift Valley has given evidence of “ a much younger origin for

the colossal breakdown in the earth’s crust of this country.” Again
on page 93 he says: “ But if we bear in mind that all the rifting,

as we find it expressed in the sharp forms of the present escarpments,
took place within the time comprehended by man’s development
. . . . then we must conclude that the Eift formation is geologi-

cally not only a very young one but also that it took place with a

quite unaccustomed speed of dislocation.”

There are several other passages which seem strongly to indicate

the opinion that the Eift Valley in East Africa is geologically very

young, and at the bottom of page 92 one is led to understand that

these views apply to the whole Eift Valley or series of Eift Valleys

from the Taurus Mountains to the South of Portuguese East Africa.
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One is tempted to think that during Dr. Reek’s short visit to

East Africa, when he visited the scene of his pre-war work in late

German East Africa in the Balbal Depression, he failed to realise

that much work had been done in connection with the stratigraphy

of the volcanic sequence and the chemical, petrographic and genetic

relationships of the divisions of that sequence to one another, together

with the earth movements which occurred in the Rift Valley at

various times.

The study of the stratigraphy of these divisions in relation to
tectonic movements seems to show with a high degree of cogency of

reasoning, that at least three periods of intensive volcanism occurred,
and that after each period, faulting along Rift Valley planes, which
mostly affected the products of the preceding volcanism, occurred.
These deductions from the evidence necessarily predicate a long and
varied existence of the Rift Valley, during which portions of it (in

the volcanic area) were at times filled up, in whole or in part, with
the products of volcanism, subsequently to suffer gravity faulting and
disappearance below the lavas and tuffs of succeeding divisions of

the volcanic sequence. It is not contended, of course, that volcanism
ceased during periods of tectonic movements, nor that tectonic move-
ments ceased during periods of volcanism, but that the evidence
supports the view that intense volcanism and intense subsidence

succeeded one another at intervals under regional crustal tension,

roughly normal to the direction of the Eastern Rift Valley. It should

perhaps be mentioned that this principle regarding the succession of

volcanism and faulting is only intended to apply to the Volcanic

Areas, and not to those parts, either in the Eastern or Western Rift

Valley where volcanism has either not manifested itself or is strictly

subordinate. In those parts, no doubt, the movements were of a

different character. Nor is it suggested that the evidence rules out

the original formation of either the Eastern or Western Rift Valley

by pressure, engendering reversed faulting as a structural

phenomenon which has been so ably advocated by Wayland.

One feels, however, that before the “ birthday of this gigantic
rift in Tertiary times ” is denied and a “ much younger origin ” is

announced, the evidence in favour of a long history going back into

Tertiary times should be disproved.

Gregory recognised three main groups of faulting and, from the
evidence available to him in 1921, placed these as: Oligocene (pre-

Nyasan), Pliocene (or Naivashan), and Pleistocene. (The Rift Valleys
and Geology of East Africa, page 216). His Naivashan group of

faults were those which followed what he called the Laikipian Series

in the volcanic succession. His Laikipian Series (although the name
is perhaps an unhappy one, because more recent investigations have
shown this series to be ill-represented in Laikipia) consisted of the

older portion of the soda-rhyolites, pantellerites and pantelleritic
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trachytes and the newer basic assemblage of volcanic rocks. This

petrological group, extending to present-day volcanism in the Rift

Valley, represents the extreme products of differentiation of the

soda-rich magma which gave rise to the much older and relatively

undifferentiated phonolites and Kenytes.

As far as I am aware, all the work of the Cambridge Archaeo-

logical Expedition, including that at Oldowai, the Kinangop Plateau

and the Mau Escarpments, has been in areas profoundly affected by
the Naivashan and post-Naivashan faulting and these groups of

faulting alone in so far as formations exposed in those areas are

concerned.

Clearly the recent palaeontological and archaeological work

—

and especially the association of dinotherium with human remains
and artifacts in what appear to be pre-Naivashan, but post-Laikipian
or perhaps in part intra-Laikipian, beds—necessitates a revision of

the position of the Naivashan faulting in the geological time-scale.

The age of this series of faults was placed by Gregory in the Upper
Pliocene (The Rift Valleys and Geology of East Africa, 1921, pages
130, 205, and 216), chiefly because the assemblage of fossils from beds
later than that group of faults, especially those from the Omo
Valley, containing dinotherium, was not at that time regarded as

later than Pliocene. It seems to me that recent palaeontological and
archaeological work only indicates at most, as far as tectonics are

concerned, that the age of this group faults and the change of con-

figuration of the Rift Valley caused by it, should be raised from the

Upper Pliocene to the Middle or Upper Pleistocene and does not in

any way prove that the Rift Valley then had its birth, as appears

to be contended by Dr. Reck.

Dr. Reck apparently recognises the existence of faulting prior

to the Naivashan group; for on page 93 he speaks of an “ older

analogous structure.” He seems, however, to regard this structure

as a “ broad and soft shaped trough.” And again, on page 96

(referring to the Balbal depression), while holding that •

throughout the time when Homo Sapiens lived in the Oldoway

region .... there was no Rift Valley yet formed in the present

sense of the word,” he states that . . • • the much older birth

of its structure was sketched by the existence and growth of a

parallel line of older volcanoes.” Jaegers work (1911 and 1913)

showed that the Balbal and Eyasi depressions had a long history.

Indeed one would think that Dr. Reck himself recognised a. recent

and localised character in the faulting of the Oldowai Sediments,

for he indicates, on page 96, that it did not affect Lemagrut volcano,

which stood in its path.

Nevertheless the youth of this group of faults is used as an

argument to substantiate his views regarding the youth of the whole

Rift Valley; for, referring to it and the peneplainisation of the
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adjacent highlands, he observes on page 96 that “ out of this relation

the first proof of the unexpected youth of the Bift Valley could be
deduced.”

One gathers that Dr. Beck holds that peneplainised and, in
general, mature surfaces characterise the highlands adjacent to the
Eift Valley throughout its course from the Taurus Mountains to the
south of Portuguese East Africa, for he observes on page 92

:

Throughout the whole of this distance the general and unexcep-
tional freshness of its forms is the contrasting character when com-
pared with the succession of completed, mature forms of the
surrounding country, and this is the sign of the absolute unison and
unity of its age, its history and its existence.”

He illustrates this by reference to the Nairobi District, and
observes on page 91 :

“ All around Nairobi mature forms characterise
the highlands. The broad low backs of the mountains pass in gentle

slopes down to equally broad shallow valleys . . .
.” I assume

that Dr. Beck refers to, or includes in this description, the Kikuyu
Highlands between Nairobi and the eastern flank of the Eift Valley,

where the Laikipian volcanic rocks which compose the region are

cut by the Naivashan group of faults. I find it difficult to under-

stand how that country can be described as mature. Both hydro-

logically and geologically it can, in my view, only be regarded as

juvenile; for the streams are consequential on the dips of the lava

flows and tuff beds, following roughly parallel courses and exhibiting

few cases of river capture. This view was expressed by me in 1926

(The Stucture of the Eastern Elank of the Eift Valley near Nairobi,

Geogr. Jourru., Nov., 1926) and more recent work bears it out. In

fact neither on geological nor hydrological grounds does there appear

any reason to assume a long interval between the last of the extru-

sions of Laikipian age and the commencement of the Naivashan

group of faults. Certainly it is the case that the country south of

Nairobi extending to the boundary with Tanganyika Territory is more
mature, and in some cases when Archaean rocks occur, highly

mature; but in this region the volcanic rocks, where they occur, are

pre-Laikipian and the bounding faults of the Eift Valley are pre-

Naivashan, though locally rejuvenated in some degree by Naivashan

or post-Naivashan faulting.

Nor does it appear clear why Dr. Beck considers that the
broad and soft shaped trough ” which he visualises as an “ older

analogous structure ” should be regarded as “ filled by the Kamasian
Lake.” Unless much of the highlands adjacent to the Eift Valley

—

highlands, which Dr. Beck regards as mature in type—or the floor

of the Eift Valley or both, is postulated as having very different

levels at that time to the extent of some thousands of feet, such a

continuous lake could not exist. No doubt the products of the

Laikipian volcanism blocked the Eift Valley at a number of places,
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and isolated intra-Laikipian and post-Laikipian lakes were formed.
The lake-basins would vary greatly in configuration and level as the
Naivashan warping, tilting and foundering proceeded.

Except locally during volcanism and prior to the succeeding
faulting, it is not apparent why the trough should be regarded as
“ broad and soft shaped ” prior to the Naivashan faulting. In many
places the pre-Naivashan faulting still exhibits prominent topo-

graphical features, as for instance the western flank of the Aberdares,
Settima, Ngong, Doinyo Narok, el Kapiti and Ingito, the eastern

flank of Nguruman and possibly Elgeyo. There seems no reason to

think that these fault scarps were not originally as fresh and steep

as the Naivashan fault scarps are now.

There is no intention in this note of attempting to assail in any
way the most admirable and highly interesting palaeontological,

archaeological, and geological work done by the Cambridge Archaeolo-

gical Expedition and Dr. Eeck. The only intention is to draw atten-

tion to various factors which may have been overlooked in making
generalised deductions regarding the tectonic history of the Rift Valley.

Nairobi, 17th June, 1932.

H. L. SIKES.



NOTES ON THE STONE AGE CULTURES OF EAST AFRICA.

By L. S. B. Leakey, Ph.D., F.S.A.

There is now exhibited in the Coryndon Memorial Museum,
Nairobi, a series of Stone Age tools illustrating all the stages of

culture known to have existed in East Africa at varying pre-historic

periods.

In this paper I propose to give a summary of what we know
about these cultures, so that members of our Society who visit the

Museum may be better able to appreciate the exhibit.

The length of time from the period when man first began to

utilize stone as a material for making tools, to the time when he

eventually gave it up in favour of metal, cannot be accurately esti-

mated in terms of years, and therefore we have to find some other

medium in which to express our time scale. Luckily for the

Archaeologist the climate of the world has undergone intense changes

during the period known as the Pleistocene; and, since the beginning

of the Pleistocene coincides roughly with the earliest known traces

of man, both in East Africa and elsewhere, we can use these

climatic changes as divisions of time.

Whereas in Europe the Pleistocene climatic changes resulted in

alternating advances and retreats of the Northern ice sheet, and in

consequent changes both in the fauna and in the flora, in East Africa

the world climatic changes were manifested most markedly by the

increase or decrease of the rainfall.

The effect of the long periods of increased rainfall was that the

level of the lakes rose enormously; while periods of greatly decreased

precipitation resulted either in diminished lakes, or even in the com-
plete drying up of lakes.

These changes in lake levels can be read in the geology of various
parts of East Africa, and the climatic fluctuations thus worked out.

Similarly, geological study shows us that at certain periods
during the Pleistocene violent earth movements and volcanic up-
heavals took place. The most marked and prolonged period of these
earth movements gave us the Rift Valley, in its present form, as well
as such extinct and nearly extinct volcanic masses as Suswa,
Longonot, and Menengai. This does not mean, however, that there
were not earth movements and volcanic upheavals both before and
since this particular period. I can best indicate the sequence of

events, and the sub-division of the Pleistocene period upon which we
base the study of these events, by giving them in the form of a

table. This table should be read from the bottom upwards.
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Table of Events During the Pleistocene.

Gradual change to present-day
conditions.

Period of renewed wet conditions.

.Very dry period.

Period of renewed wet conditions.

.Very dry period.

Period of greatly increased rainfall.

Period of violent earth movements
and volcanic upheaval, decrease in

rainfall.

Prolonged period with rainfall greater \

than to-day. / Kamasian Pluvial.

It should be noted that, so far as our evidence goes, the period

of volcanic upheaval and earth movement divides the Pleistocene in

such a way that approximately two-thirds of the whole time was
before this period, and one-third after it. Thus the lower part of the

Kamasian Pluvial may be regarded as lower Pleistocene, and the

upper part of the Kamasian as middle Pleistocene, in the light of our

present-day knowledge.

The Gamblian Pluvial represents the last third of the Pleistocene

proper, while the Makalian and Nakuran wet phases may be taken

as the climatic fluctuations which lead up to present-day conditions.

Throughout the Pleistocene period animals now extinct were

living in Africa, but the percentage of extinct types decreases as we
get nearer to the present day.

In the deposits belonging to the very early part of the Pleistocene,

the fauna includes not only extinct species, but also extinct genera,

the most notable of which was the very large Dinotherium,

Dinotherium giganteum.

Even the middle Pleistocene had its full share of extinct genera
and species, including the three-toed horse, Hipparion, the giant

sheep, Pelorovis, which had a horn span of about four feet, and the
straight-tusked elephant, Elephas antiquus. In fact even during the

middle Pleistocene, as represented by the upper part of the Kamasian
Pluvial period, about 50% of the species then living are now extinct.

In the last part of the Pleistocene, on the other hand, nearly all

the species are the same as those which still inhabit East Africa.

The most notable exception was the giant water buffalo of which a

Nakuru wet phase.

1^ Second minor arid phase.

Makalian wet phase.

First minor arid phase.

Gamblian pluvial.

Major inter-pluvial period.
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magnificent skeleton and skull was excavated at Naivasha by Dr.
Nilsson in 1927. This specimen had a horn span of over eight feet.

Let me turn now to the sequence of stone age cultures in East
Africa, and point out the gradual development of skill which took
place.

In the lowest parts of the deposits of Kamasian age the only

tools we have found consist simply of round pebbles crudely chipped
along one side so as to give a very rough “ chopping ” edge. These
tools we term Pre-Chellean, since they were the forerunners of the

true Chellean stage of culture.

During the course of many generations early man gradually
developed his skill in chipping stone, and with his increased skill he
began to turn pebbles into definite tools made of a regular pattern.
This he did by chipping all along both edges of a pebble or block of

stone at one end, leaving the other end in the rough. In this way
he achieved a sharp pointed implement with a blunt butt. Gradually
from this stage he developed the habit of trimming his block of

stone or pebble all over, until eventually the type tool evolved was
the ovate with a sharp cutting edge more or less all round.

I must emphasize at this point that the finding of a simply
trimmed pebble in the pre-Chellean style does not necessarily mean
that the deposit in which it is found belongs to the early Pleistocene.

Any deposit must be dated by the most advanced tool type found in

it. Even during the period when the Acheulean stage of culture

flourished, pebble tools were being made and used for rough work,
whilst frequently a partly-made tool of any period may simulate a

pre-Chellean pebble tool.

On the other hand, in a true deposit of pre-Chellean times no

tools other than these pebble tools, and the flakes struck off during

the process of making them, occur.

In the exhibit case in the Museum an evolutionary series of tools

from the pre-Chellean to the advanced Acheulean type is exhibited.

This series was found in the successive Oldoway horizons and is

proved both culturally and stratiographically. The advanced Acheu-

lean stage of culture was reached towards the closing stages of the

Kamasian pluvial, that is to say towards the middle third of the

Pleistocene period.

In the deposits which belong to the very end of the Kamasian,
after the true Acheulean stage of culture disappears, we find evidence
of three distinct cultures whose relation to each other is as yet not
quite clear. One of these, which we call Nanyukian, as it was first

found by Mr. J. D. Solomon—a member of the 1928-29 Expedition

—

at Nanyuki, seems to be a simple continuation of the Acheulean
tradition, but affected by certain other influences. Some of the tools

most distinctly suggest a contact with the makers of the quite distinct

Mousterian type of culture. The other two contemporary cultures
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are an early Mousterian and an early Aurignacian. The Nanyukian

culture is illustrated by a series of typical tools in the Museum exhibit

case, but, as yet, I have not exhibited specimens of the recently

discovered early forms of the Mousterian and Aurignacian cultures

from the deposits belonging to the very end of the Kamasian Pluvial

Period.

Until a few months ago these two latter cultures were only

known from the deposits of the Gamblian Pluvial Period, represent-

ing the last third of the Pleistocene. These two very distinct cultures

flourished and developed side by side in East Africa throughout the

Gamblian Pluvial, and in the show case this parallel development is

demonstrated by series of tools from the Gamblian deposits exposed

in the Malewa Gorge at Naivasha.

The characteristics of the Aurignacian culture may be summarised
as follows : The flakes from which the tools were to be made were
obtained by striking a core from one single direction, with the result

that they all show longitudinal flake scars, as do the cores. A wide
range of tool types was made from these longitudinal flakes, the

principal ones being knife blades with flattened backs, end-scrapers,

bur'ns, and little crescentic tools called lunates which were used as

arrow barbs. In the earlier phases of the Aurignacian development
all of these types were crudely made, whilst during the, later phases

of development increased skill resulted in innumerable varieties of

each tool type, many of them executed with exquisite skill and
beautiful symmetry.

The characters of the Mousterian culture which was developing
contemporaneously may be summed up as follows : The flakes from
which tools were to be made were obtained by what is called the
tortoise-core technique. This technique was utterly different from
that employed by the Aurignacians. A pebble or lump of suitable

rock was taken and one side trimmed until it was more or less flat

on one side by the removal of trimming flakes from all directions.

Then one end of the pebble or block of stone was roughly trimmed
at right angles to the flattened side. All of this trimming was merely
in the form of preliminary work prior to the removal of the flake

required for making a tool. A sharp blow was then struck on the

roughly trimmed end so as to detach a wide flake from the prepared

flattened side of the core. Frequently the flake thus obtained was
used without any further secondary trimming; otherwise it would be

subjected to a little trimming along one or both sides.

The main aim of the Mousterians seems to have been the produc-
tion of more or less triangular pointed tools, and these so-called
Mousterian points are the only really typical tool of their culture as
far as East Africa is concerned. In Europe the Mousterians also

made innumerable convex side-scrapers, but such tools have only
been found very occasionally in Kenya up to date.
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At the very end of the Gamblian Pluvial period, when the Aurig-

nacian culture proper was reaching its final phase, the Mousterian

culture developed into a culture which we term Kenya Stillbay. In

this culture the type tools are beautifully trimmed points which
suggest arrow or lance heads, and with these are associated certain

tool types which were borrowed from the Aurignacians, such as end-

scrapers and lunates.

It is during the close of the Gamblian Pluvial period, when the
more developed phases of the Aurignacian culture flourished that wT

e

first find any traces of the use of clay for “ pottery.” It is very

doubtful if at this early stage the clay so used was intentionally fired.

It would seem that clay was used to line the inside of baskets to

make them watertight and that, by accident, some of this clay

—

shaped by smearing the inside of a basket to make a water vessel

—

got burnt in the fire. At any rate the result for us was the discovery

of fragments of shaped baked clay bearing the impress of basketwork.

It seems highly probable that it was through such accidental firing

that the art of true pot-making was discovered.

When we come to the next division of our time scale, the Maka-
lian wet-phase, we find that the true Aurignacian culture had been

superseded by a derivate culture which we term Elmenteitan. There

is, as yet, no trace of any culture derivate from the Mousterian having

likewise persisted.

The Elmenteitan culture is characterised by many tool types
common to the Aurignacian, but is distinguished from it by the high
percentage of long symmetrical two-edged blades which show evidence
of having been halted, and which almost entirely took the place of

the backed blades or blunt-backed, single-edged knives of the

Aurignacians.

Furthermore, pottery by this time had been fully developed and
the Elmenteitan culture is always associated with potsherds. Several
very distinctive ornamental designs made by incisions and prickings
are characteristic, but most of the coarser pottery was unornamented.
Typical potsherds reconstructed pots are exhibited in the case.

Towards the close of the Makalian wet phase the Elmenteitan
culture gives place to one which we term Kenya Wilton. This is

what is commonly called “ pigmy industry.” This name does not
imply that the makers of this culture were of small stature. In fact

we know they were not. It implies rather that the bulk of the tools

of this culture were of small size.

I can give no reason why the men of this period should have
developed this culture consisting primarily of very small tools; all

we know at present is that they did.

Pottery still flourished and was made in the Elmenteitan
tradition.

(To be continued in the next number of the Journal.)
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MIGRATION OF BIRDS.

A Brief Introduction to the Subject.

The subject of the Migration of Birds is an extremely wide one,
of absorbing interest, and one about which we know very little.

Ornithologists have been trying to solve its mysteries for many
years past, but without much success; the reason for this being due
to the fact that there was no co-operation between the workers.

It was not until 1880, when a special Committee was appointed
by the British Association, that the matter received proper attention.

This Committee gathered together an immense amount of data, but of

such a character as to render their report useless to the ordinary field

worker. This report has been since carefully worked out by Eagle
Clarke of Edinburgh and is now of extreme value.

Much has been done within recent years to increase our know-
ledge with regard to the migrations of birds within the British Isles,

but practically nothing has been placed on record regarding the move-
ments of birds in other parts of the British Empire.

By bringing before you some of the more interesting facts and
suggestions that have been put forward regarding migration, I shall

hope to interest some of you in the matter, so that within no distant

date we shall be able to place on record the accurate observations of

bird movements throughout this country.

Early History.

Reference to the movements of birds may be found in the ancient

writings of Homer, and many other of the early philosophers, and
also in the Bible; but beyond the fact that birds appeared and dis-

appeared, after a short stay, nothing was known.

We read in Professor Newton’s “ Dictionary of Birds ” that the

Indians of the fur-countries, in forming their crude calender, name
the recurring moons after the birds of passage whose arrival is coinci-

dent with the changes.

That certain movements took place at fixed periods was appar-
ently well recognised, but the manner of arrival and departure were
matters of conjecture. Thus Professor Newton informs us that the
Tartars and Egyptians noted the arrival of large and small birds at

the same time; they could understand the larger ones undertaking
and accomplishing a long journey, but what of the small species?

How did they travel? The conclusion arrived at was that when the

birds flocked together for the journey, each large bird took one or

more of its smaller brethren on its back, and so conveyed them to their

winter quarters. The story is very pretty, but hardly correct. We
now know that even the smallest of migrants depends on its own
powers of flight to carry it from one country to another,,
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The Egyptian peasant still believes that the cranes and storks

carry a living load.

It is not many years ago that the annual disappearance of certain

species of birds from England was put down to the fact that they

hibernated during the winter months, as do certain rodents. Speci-

mens were produced, even, of birds such as swallows—in more or less

a torpid state, as evidence in support of the supposition; but it was
recognised that all were birds in poor condition, which through injury

or weakness had not been in a fit state to travel with their fellows

when the time of migration arrived, and, being unable to procure a

sufficiency of food, suffered accordingly.

The supposition, of course, is false; but even nowadays one sees

notices in the papers that birds have been found hibernating

!

The autumnal migration of birds is well recognised by a certain

class of people in the north of France, Belgium, and Germany. These
folk are professional trappers and netters, and, knowing the favourite

routes by which hundreds of birds pass, set their nets where the birds

are known to feed, and so destroy hundreds—nay, thousands !—of

migrants to supply the markets with food which is totally unnecessary.

Classes of Migrants.

Migrants may be divided for convenience into three classes : local,

partial, and passage.

The first may be taken to represent birds which are resident in
a country, but which migrate to various parts of that country for one
reason or another, such, for example, as search for food, or for nesting
purposes. These, strictly speaking, should not be classed as true
migrants. An example of this group is the Curlew, which during the
winter is found on the coast, but in early spring wanders to the hills

and moorlands, particularly of Scotland. Another example is the
Snow Bunting, which breeds in the north of Scotland, and comes
south in winter. In this country we have even better examples of

local migrants—such as the various species of Starlings, Pigeons, and
other fruit-eating species, which wander to localities where a fresh

supply of food is to be found; and, on a much larger scale, the Black-
breasted Kavirondo Quail. This group merges into the next, the

Partial Migrants. These are species which are represented in a

country throughout the year, but whose numbers decrease, to be later

on increased by the influx of birds of the same species from other

countries. The Bucks of this country may be taken to represent this

group. At certain times of the year (the period of which needs
further study), duck abound on Lakes Nakuru and Naivasha in

thousands, but the majority disappear to reappear in a few months in

similar numbers.



Passage migrants are those species which migrate from one
hemisphere to another, passing through various countries en route.

In the case of long-distance or Passage Migrants it might be sug-
gested that those species which migrate farthest south are those
which come from the most southerly portion of their northern range,

but in reality the converse appears to hold good; thus we find that
birds which come farthest south travel to the most northern limits

of their range to breed. Examples will be given later, but one may
be given here to illustrate the point. The Curlew Sandpiper, whose
northern range is the Arctic seaboard of Norway and Sweden, Russia
and Siberia, nests most commonly in Spitzbergen, Nova Zembla, and
around the mouth of the Yenesei; yet migrates to East Africa as far

south as Cape Town. This is all the more interesting when we take

into consideration the fact that the areas where these birds nest is

free from snow and ice for two or three months in the year only (N.B.

times of arrival and departure of this bird).

That long-distance migration does take place has been proved by
the fact that birds marked in their northern range have been recovered
far south, even as far south as Cape Colony; for example, a young
Stork marked as a nestling in the north of Holland, was shot just

outside Cape Town. Again, amongst the specimens illustrating this

paper will be found birds which breed only in the far north, yet are

commonly found in this country in winter.

Causes of Migration.

As nothing definite is known, so we can only put forward
suggestions.

Take first of all the autumnal or southward movement. In

some cases the increasing scarcity of food may be all-powerful and
prove a sufficient reason; for it is well known that birds will travel to

great distances in order to obtain food. Thus we find it recorded by

a recent observer in Northern Siberia that certain waders disappeared

when food, particularly insect food, became scarce as a result of a

fall in temperature.

The limited amount of food in a certain area may account for

the fact that in certain species of birds which are double-brooded, the
young of the first brood are driven away by their parents, thus assur-

ing nourishment for the second brood; and in the case of Partial

Migrants some birds may move south in the autumn, knowing that

if they remained there would not be sufficient food for them and for

the large number of immigrants from other countries.

That climatic conditions

—

such as fall of temperature, increasing

rains and wind

—

play an important part is well demonstrated when
we consider the movement of birds in the Arctic zone; yet, on the

other hand, we have instances where certain sea-birds, such as
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Puffins, return to their breeding-grounds on exactly the same daffi m
each year, no matter what the weather conditions are like.

These two causative agents may appear to be sufficient when
applied to the southward movement, but what governs the return in

spring? Here we fail almost entirely and have to fall back on that

much abused term instinct, which, in other words, may be taken to

mean ‘
‘ love of the country of their birth I

’

’ This cannot be proved

or disproved.

What is this instinct, and how did it evolve? There is not the

slightest doubt but that the migratory instinct is a very ancient one.

It has been suggested that the impetus to migrate was generated as

the direct result of the encroachment of the great ice sheet which

descended over the northern portion of the palaearctic region in the

Pleistocene age, with its attendant cold, giving rise to alteration in

the vegetation and a diminution of the food supply, to be followed

by a return, when the ice-cap gradually receded.

This is pure conjecture, and there is no chance of proof or other-

wise.

Rowan, an American scientist, has recently put forward certain

theories, based on a series of experiments with species which are

seasonal migrants within the “ North Temperate Zone.”

Thus to quote from a recent criticism by Moreau* :
—

He (Rowan) has demonstrated the following facts:
1. That the state of the birds’ gonads can be controlled by

progressively increasing or decreasing the period of light (not
physiologically equivalent to daylight) to which a bird is sub-
jected daily. By this means testes attained the condition of

spring in the exceedingly low temperatures of a Canadian
winter at a date when they would, under normal conditions,

have reached their limit of retrogression.
”2. That the effect of the light was only secondary, since the

same result could be attained by keeping the birds awake for

progressively longer periods each day, without light.

3. That experimentals liberated with partly activated gonads in

mid-winter, i.e. when under natural conditions they would
have been stationary, with retrogressed gonads, in winter
quarters some hundred miles further south, at once left the
neighbourhood, while the controls, whose gonads had never
been artificially stimulated, showed no disposition to depart.

The inferences are: (a) that birds’ gonads are annually
re-activated by the increasing length of daylight in spring;

(b) that in migrant species the state of the gonads is inti-

mately connected with the birds’ disposition to set out on
their journey; and (c) that the annual periodicity of these

* Ibis
,
July, 1931, p. 553 et seq.
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“ journeys is ultimately determined by the seasonal variation
“ in daylight duration.

There can be no question that these inferences carry
“ conviction so far as the species experimented on are con-
“ cerned; and I see no reason why they should not be applic-
“ able to other species, both resident and migratory, whose
“ lives are passed wholly within the Northern Hemisphere.

Thus, although their southward movement coincides
with the shortening of the northern day, their return in spring

takes place in the southern autumn, when, under the laws
ascertained for wholly northern birds, the diminishing length

of the day is the condition exactly contrary to that activating

the gonads, and with them the migration impulse. Rowan
meets this difficulty by assuming an internal rhythm in the

southern winterers which overrules the contrary external

stimulus of the changing daylight period, already demon-
“ strated to be so effective with the northern winterers.

No positive evidence of the existence of such a rhythm
can, however, be brought forward.

The hypothetical course of the development of the rhythm
postulated by Rowan could .... be outlined as follows:—

All migratory species originally performed comparatively
short journeys which were, as a matter of fact, confined to
a temperate zone. The birds were thus constantly subject
to photo-periodism. .... The cumulative repetition of the
appropriate photo-stimuli in spring and autumn resulted in
the rhythms becoming stereotyped in the individual bird’s

organism by some means unknown. When this was accom-
plished, if the migration lengthened so that the bird entered
the tropics, and even crossed the equator, the rhythm would
be secure from external disturbance. The original autumn
photo-stimulus still recurs, however, at regular intervals; it

might suffice to reinforce the rhythm or it might not. At
some period before the extension of the species’ migration
beyond the Temperate Zone, the internal rhythm must
necessarily have become a heritable character, because the
individual bird is no longer exposed for even a single year,

to the appropriate double photo-stimulus that could alone

provoke de novo the hypothetical internal rhythm.”

Moreau states further : If an internal rhythm is the timing-

agent in the trans-equatorial migrants, it is, of course not

beyond the bounds of possibility that it may be confirmed
each autumn by the coincidence of the diminishing daylight

with retrogression of the birds’ gonads. Rut if this is so,
“ how comes it that the reproductive and migratory activities
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recrudesce six months later, when, in the wintering hemi-
sphere the shortening days are proving the wrong photo-
stimulus.”

Enough has been quoted, to indicate the direction in which the
problem is now being investigated.

When considering the return movement of migrants from this

country (Kenya), it is interesting to note that when this movement
takes place, many of our local birds are starting to breed and all

conditions appear favourable. Why don’t the migrants remain here

to breed? That some individuals, belonging to species well recognised

as migrants, do breed in this country is now recognised, but whether
these individuals, or their young, ever do take part in the migratory

movement at any time, cannot be proved.

It is quite possible that when our knowledge of the nesting-habits

of the birds of this country is increased, it will be found that quite a

number of European birds remain to breed in some part of Africa.

Thus, who can say whether the Great Spotted Cuckoo which is found
breeding in South and East Africa was at one time purely a

winter visitor to these countries and not a resident breeding species?

Has the bird extended its breeding range, and will the African reared

birds in time become a distinct form?

Manner of Migrating.
The manner of migrating is of interest. Some species migrate

m flocks of their own species; others in mixed flocks; others again

travel alone. These three methods are of importance when consider-

ing the governing factors regarding routes.

How do the birds know the correct route? What guides them?
According to some observers, each species has its definite route or

routes; but the routes of certain species may coincide for part of the
way or for the whole distance. Our knowledge on these points is.

extremely small.

Manner of Travelling.
It seems to be established that all the birds of a given species and

from a given locality, do not migrate together and at the one time;
thus we find the movement to be wave-like; one batch of birds start-

ing the movement, to be followed at varying intervals of days by
fresh batches.

In certain species, the young are the first to arrive; in others,

again, the adults; then when we consider the return or spring move-
ment, we find that with certain species, the males travel alone and
arrive at their destination long before the females. Not only do we
find this to be the case with some European birds, but we see it also

with certain of the Weaver-birds in this country. The males arrive

at a suitable nesting site and begin to build; the females turn up
later.
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Directive Agents.

Many suggestions have been put forward to explain the fact that
there are definite routes on which birds travel and that they are able

to keep to them. Keenness of vision and recognition of landmarks;
nigh development of sense of direction and locality, and knowledge
of the position of the magnetic poles. All may be contributary
factors, but any single one is not sufficient; thus, taking the point of

recognition of landmarks and previous knowledge of the route, we
find that in many cases, the birds are known to travel at night time,

as evidenced by the fact that astronomers have reported the passage
of birds across the face of the moon, and that these are travelling at

great heights; again, we know that flocks are attracted to lighthouses

at night, in immense numbers. Frequently also one can hear large

numbers of birds flighting at night time. It is a noticeable fact that

when one does hear birds flighting, it is usually on a still dark night,

often when there is a mist or when rain is falling. These facts, then,

rather put the suggestion of landmarks out of count to a large extent.

A further fact which goes contrary to the suggestion of landmarks is

that already alluded to in connection with food supply—namely, that

m some species the young or immature are known to migrate first

unaccompanied by any adults, over routes which they cannot possibly

Enow anything about; and in addition we know that the converse is

the case with regard to the Cuckoo; here the adults leave first, the

young follow later.

What Guides Them?
There is one point which must not be overlooked when consider-

ing landmarks as a possible guide, and that is, that one frequently
sees certain birds which have flocked preparatory to migrating,

ascending in large numbers toward evening and after taking short

circular flights at a considerable height, returning to the place from
which they started. Are these birds merely exercising or are they
getting the direction in which to move off later?

Col. Meinertzhagen has reported that he came across such a flock
one afternoon during the war when he was up in an aeroplane scouting.
He also records the interesting fact that this flock was a mixed one,
consisting of Rollers, Kestrels, and Bee-eaters.

In support of the statement that birds travel by night, I should
like to mention that in a certain locality not far from Nairobi, where
I took continuous and careful observations, during the autumn and
spring movements of 1916-1917, I was interested to find that on two
occasions certain species appeared in the very early morning, just
before dawn, which species had not been in the neighbourhood the
evening before.

Other evidence against landmarks being of great importance isthat birds are known to travel over large tracts of ocean.

7



Some individuals do get blown out of their proper course and
turn up at unexpected places—such, for example, as American species
occurring on the east coast of Britain

!

Sense of direction is certainly of importance, and to this faculty
one must ascribe some of the wonderful performances put up by
Homing Pigeons, but at the same time recognition of landmarks is

indisputable.

Routes.

Practically all migration routes are along horizontal lines, but as
will be shown later, owing to the altitude at which the majority of
birds fly when on migration, the configuration of the land influences
the routes to a large extent; thus birds will follow the course of a
river or skirt mountain ranges.

Owing to the lack of established observation posts throughout
eastern Africa to the Cape, one is only able to give the probable main
routes by which migrants come and go.

The bulk of the European migrants from central and south
Europe cross the eastern Mediterranean or pass through Palestine to

the Valley of the Nile, and thence following the course of this river,

eventually find their way to Kenya, and by way of the central African
lakes to the Cape.

Such as come from the central Asian area cross Arabia and reach

Kenya via Abyssinia and Somaliland. The Juba River area and the

Northern Frontier Province of Kenya are favoured haunts of both

passage and visiting migrants.

The majority of waders which are found inland, appear to follow

the Nile route while those of the maritime regions follow the coastal

route.

Height at which Migrants Travel.

Until the introduction of the aeroplane, estimates of the height

at which birds travelled were largely guess work and therefore un-
reliable. The records made by Col. Meinertzhagen and published in

the Ibis
,
1920, have been worked out with care and are here given.

These refer to migrants in East Africa.

Pipits

Wagtails
Swallows
Rollers

Kestrels

Plovers
Bee-eaters

210 feet

160-250 ,,

210-240 ,,

700-850 ,,

150-340 ,,

480-830 ,,

3,000 ,,
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Observations made by pilots of the Royal Air Force have been
collected by Col. Meinertzhagen and Capt. Ingram. These go to show
that it is exceptional to find birds travelling at over 5,000 feet;

further, that the majority travel at below 3,000.

There are of course records of birds seen at 10,000-20,000 feet,

but working on averages, the 5,000 feet level is exceptional.

During rain and stormy weather, birds travel very low.

Rate at which Birds Travel.

Various estimates of speed at which birds travel have been put
forward by competent observers; one German ornithologist gives 200
m.p.h. as the highest speed! Experiment has shown that birds are

capable of a speed of 38 m.p.h., but under favourable conditions the

speed is greater.

Meinertzhagen has made an analysis of the reliable data available

at the time and these records, along with those made personally,

incline him to the belief that the rate is not excessively high; thus
he gives the following:—

Crows 31-35 m.p.h.
Small passeres 20-37 ,,

Geese 42-55 ,,

Starlings 38-49 ,,

Falcons 40-48 ,,

Duck 44-59 ,,

Sand-Grouse 43-47 ,,

Waders 34-51 ,,

foregoing remarks touch but briefly on the many and varied
aspects of bird migration. The problem is an immense and complex
one, and it is in the hope of stimulating interest in the subject that
a special exhibit of migratory birds has been arranged in the Museum.

Uganda and Kenya are extremely well placed with regard to

migrants, for to and through these countries come birds from Europe,
Asia, and to a lesser degree from Madagascar, and India.

Besides this migratory movement between the Palaearctic regions

and Eastern Africa, there is an exceedingly interesting and as yet

little appreciated migration of birds from South Africa to Kenya and
beyond, and from west to east.

There is a further aspect connected with the northward move-
ment, which has only been mentioned in passing and that is, in regard

to those northern migrants which do not migrate north with the bulk

of their kind, when the normal time arrives, but elect to remain here

throughout the year. What is the retarding influence? Is it a lack

of the stimulating rhythm? Many of the “ stay-behinds ” are im-

mature, but others again are not so; indeed some of them have
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assumed spring breeding dress. What relationship does the assump-
tion of breeding dress bear to the rhythm responsible for the develop-

ment of the gonads? These and many other problems await the
investigation of the ornithologists on the spot.

It is only by a combined effort on the part of those interested

that we can hope to contribute anything of value to this amazing
problem.

It is to be hoped that the special exhibition of migrants will help
to stimulate the efforts of those already interested and will induce
others to take up the study of this fascinating phenomenon.

The display will remain on exhibition for at least four months.

The list of migrants appended hereto is not in any systematic
order, but coincides with the arrangement of the specimens in the
cases.

If any reader of these notes can supply records of northern
migrants not mentioned herein, and can substantiate the records with

actual specimens, he or she is asked to communicate with the Editor

of the Journal, or the Curator of the Museum, giving full details of

such record.

List of the European and Asiatic Migrants recorded from Uganda
and Kenya. Those which are numbered are exhibited in the
cases.

1. EUROPEAN ROCK THRUSH (Monticola saxatilis (Linn.) )

Summer range : Central Europe east through the Alps to Mon-
golia and N. China, also N. Africa; breeding in these areas.

Winter range : Persia and Arabia to the eastern half of Africa to

Kenya and Tanganyika Territory.

Hate of Arrival, in Kenya : Early arrivals make their appearance
in mid-September, mostly immature birds, to be followed in October

by quite large flocks. Numbers increased up to December. Quite

one of the commonest migrants to these parts and much in evidence,

as they frequent the more open type of country.

Date of Departure : An apparent flocking takes place in March
at the end of which month quite the majority have moved north; some
few remain until well on in April, after which all go north.

2. COMMON WHEATEAR ( Oenanthe oenanthe oenanthe (Linn.)
)

Summer range : British Isles, North and Central Europe, extend-

ing from Spain to Turkestan; breeding throughout.

Winter range : India and Africa, through Uganda and Kenya to

Tanganyika Territory.
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Date of Arrival in Kenya : Considerable numbers arrive in mid-
September, and their numbers are augmented throughout October and
November. A common species throughout the open country and
thorn-bush zones. A large proportion are immature birds; adults

arrive much worn but are in full plumage in March.

Date of Departure : A northward movement takes place in

March, and by the end of April all adults have gone north. A few
immature birds may linger until May.

The GREENLAND and LONG-BILLED WHEATEARS have
been recorded from Kenya, but racial differences difficult to detect in

winter birds.

8 . ISABELLINE WHEATEAR
(
Oenanthe isabellina (Temm.)

)

Summer range : A stray to British Isles. Breeds in S. Russia,
east to Turkestan, central Asia, Persia, and Tibet.

Winter range : Arabia, and the eastern half of Africa to Kenya
and Zanzibar.

Date of Arrival in Kenya : A few birds make their appearance
in September and their numbers are added to until December. They
are partial to the sparsely covered open country and the thorn-bush;
fond of rocky areas.

Date of Departure : Most birds move north in March, the
remainder in April.

4. THE PIED WHEATEAR
(
Oenanthe leucomela leuco?nela

(Pall.)
)

Summer range. Once recorded from Scotland. Breeds in S.

Russia east through Turkestan, S.E. Siberia and N. China,
and N. India.

Winter range : S. Arabia and the eastern parts of Africa from
Sudan to Kenya and central Tanganyika Territory.

Date of Arrival in Kenya : I have no earlier records of arrival

than the end of September; the species is much in evidence in October
to March. Most of the birds seen are immature, but the old males
are much worn on arrival and are very conspicuously black and white,

many having pure white crowns. The spring plumage is deceptive,

as the white head-dress is covered by the greyish tips of the feathers

and the back mantle is also thus hidden. Frequents the type of

country loved by other Wheatears and Chats.

Date of Departure : The end of March sees the bulk on the

northward trek, but a few late birds linger until April.

5. THE EUROPEAN REDSTART
(
Phoenicurus phoenicurus

phoenicurus, Linn.)

Summer range : Breeds in British Isles, Europe, from Spain east

to Lake Baikal.
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Winter range : Wintering in the northern portion ol Africa,

Sudan, Abyssinia, S.W. Arabia; a rare migrant to Uganda
and Kenya.

Date of Arrival in Kenya : So far as I know there are only two
records for Kenya and Uganda: Turkwell R., Juba R., Jan. -Decem-
ber. No accurate dates are available as records are few. A single

male was observed at Jinja in January.
Date of Departure : The Juba River bird was obtained in April.

6. WHITE-THROATED PIED WHEATEAR
(
Oencmthe leucomeU

var. vittata).

This bird is included in the exhibit as it is a mutation of the

typical form.

7. EUROPEAN WHINCHAT
(
Saxicola rubetra rubetra (Linn.)

)

Summer range : Breeding in the British Islands and the greater

part of Europe.
Winter range : The greater part of Africa, but not South.
Date of Arrival in Kenya : Immature birds arrive in September

to be followed by adults and immature during October.

Date of Departure : The Whinchat starts to go north at the end
of March, but mature males have been taken here in mid-April.

Frequents cultivations, scrub country, especially on rocky hillsides,

and the thorn-bush zones. A very common species during winter

months.

Saxicola rubetra spatzi, Erl.

Saxicola rubetra noskae
,
Tsch.

These two races have been described from Tunisia-Dalmatia and
Caucasus respectively. Meinertzhagen suggests that some of the

migrant Whinchats which visit Kenya belong to the first of these two.

It is however very difficult to differentiate winter birds into geogra-

phical races.

,

8. THE NIGHTINGALE
(
Luscinia megarhyncha megarhyncha,

Brehm.)
Summer range: England and Wales; western, central and south

Europe, Morocco, Tunisia.

Winter range : Africa; Bahr-el-Ghazal, Uganda, and Kenya.
Date of Arrival in Kenya : October is the earliest record I have,

and Admiral Lynes reports these birds as passing through Darfur in

numbers between September 7th and October 27th. Though never

numerous in Kenya, the month in which greatest numbers are recorded

is December. The Nightingale is found in the thorn-bush, more
particularly where dense patches are found; along the river courses

where vegetation is luxurious, and occasionally thick bush along the

edges of forest.

Date of Departure : My latest date is March 29th.
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9. TURKESTAN NIGHTINGALE (.Luscinia megarhyncha golzii,

Cab.)

Summer range : Transcaspia, Turkestan to Tian-Shan.

Winter range : S.W. Arabia, Somaliland to coast of Kenya.

Date of Arrival in Kenya : This is unrecorded. My earliest

specimens were obtained in November. Haunts the thick thorn-bush
and the dense scrub along the coast. Specimens were obtained at

Marsabit and on the Juba River.

Date of Departure : Uncertain
;
March is the latest record.

Luscinia megarhyncha ajricana, Fisch. Reichw.

The Persian Nightingale, originally described from Kilimanjaro

and since found to be the breeding race of Transcaucasia and Persia to

Iraq, winters in Kenya.

Meinertzhagen records a specimen taken in December, but no
observations on arrivals or departures have been recorded.

10. THRUSH NIGHTINGALE or SPROSSER
(
Luscinia luscinia

(Linn.)
)

Summer range : Breeding in Sweden and eastern Germany to

western Siberia.

Winter range: Migrates south to Africa: Sudan, Abyssinia,

Somaliland, Uganda, and Kenya, south to Nyassaland.

Date of Arrival in Kenya : First noted in third week of Septem-
ber; numbers increase during October; some remain for the winter,

others go further south, to come north again in March. Habitat as

for other Nightingales.

Date of Departure : Adult birds go north at the end of March,
but both adult and immature entirely disappear by third week of

April.

11. WHITE-THROATED ROBIN (.Irania gutturalis (Guer.)
)

Summer range : Breeds in Asia Minor, Palestine, Persia to W.
Turkestan.

Winter range : S. Arabia, Abyssinia, Somaliland south to Kenya.

Date of Arrival in Kenya: Uncertain; first records at end of

October, majority in evidence during November, plentiful in thorn-

bush country from Simba south to the coast. Behaviour rather like

the Nightingale, skulking among the denser scrub and bushes.

Majority are immature. Both varieties of adult occur, orange breasted

and buff breasted.

Date of Departure : Numerous examples noted in the Tsavo area

during second week of April; none seen after 27th.
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12. SYRIAN RUFOUS WARBLER
(
Agrobatcs galactotes synacus

H. & E.)
)

Summer range : Breeds in the Balkans, Greece, Asia Minor, and
Syria.

Winter range : Southern Abyssinia, Jub aland, and Kenya.
Bate of Arrival in Kenya : First noted at the beginning of

November, but doubtless arrival earlier in October. Greatest num-
bers noted in January. Frequents the thorn-bush country; was
particularly numerous on west Rudolf and the Yoi-Tsavo area; also

Juba River.

Bate of Departure : Early departures in March, remainder
moving north in April.

18. CAUCASUS RUFOUS-TAILED WARBLER
(
Agrobates galac-

totes familiaris
,
Menetr.)

Summer range : Transcaucasia, Iraq, Persia and Turkestan.
Winter range : Southern Arabia, Somaliland to Kenya.

Date of Arrival in Kenya : End of September, but most in

October; much in evidence during November to January and February.
Found in the scrub and thorn-bush country, not forest. Behaves
like a Bush Chat, and indeed, belongs to the same group.

Bate of Departure : Towards the middle of April, sometimes
later.

14. BARRED WARBLER
(
Sylvia nisoria, Bechst.)

Summer range : Breeds in central and northern Europe east to

Tian-Shan.
Winter range : Red Sea Province, Eritrea, Somaliland, S.

Arabia, Jubaland south to Kenya, and eastern Uganda.
Date of Arrival in Kenya: Not definitely known; earliest date

recorded by me, October. Mostly in evidence, though never common,
during spring, in March. Frequents the thorn-bush.

Bate of Departure: Early April; some immature birds still noted
at end of this month.

15. WILLOW WARBLER
(
Phylloscopus trochilus trochilus (Linn.)

)

Summer range : British Isles, Europe from Spain to central

Russia.

Winter range : The greater part of Africa.

Bate of Arrival in Kenya: Early arrivals, mostly immature,
make their appearance in September; the bulk arrive in October.

This is the smallest of the northern migrants and one of the

commonest. They are found in forest, scrub and thorn-bush; very

numerous up to time of leaving.

Date of Departure : April appears to be the time for the north-

ward move, though some few go north earlier. Non-breeding adults

and some immature are still here as late as June, and I have actually

shot a specimen in July.
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16. NORTHERN WILLOW WARBLER
(
Phylloscopus trochilus

eversmanni, Bp.)

Summer range : Breeds in north-east Russia and Siberia.

Winter range: Uganda and Kenya and eastern Tanganyika T.

Hate of Arrival in Kenya : Towards the end of September.

Eound in the thorn-bush country rather than in forest land. Seen

also in cultivations where there are copses. They remain here until

the spring.

Hate of Beparture : The end of March or early April.

17. THE CHIEECHAEE (.Phylloscopus collybita collybita (Viell.)
)

THE SCANHINAVIAN CHIEECHAEE (P.c. ctbietina).

Summer range
:

(a) Western Europe to west Germany.
(b) Scandinavia, east Germany, Russia.

Winter range
:

(a) West Africa, Egypt, and Somaliland, occa-
sionally Kenya.

(b) Abyssinia, Sudan, Somaliland, Kenya.

The two races of the Chiffchaff are only occasionally recorded from
Kenya, and as winter birds are not easy to differentiate. Hates,
October, January.

18. THE WOOL WREN
(
Phylloscopus sibilitrix (Bechts.)

)

Summer range : British Isles, and greater part of Europe.
Winter range : West coast Africa, Congo, Egypt, Sudan, Uganda

and Kenya.
Insufficient data are available to ascertain migration dates. The

species has been taken in Kenya in November, and in Uganda in

January.

19. EUROPEAN BLACKCAP (Sylvia atricapilla (Linn,)
)

Summer range: British Isles, Europe east to Persia; also North

Africa.

Winter range : Abyssinia, Arabia, Somaliland, Uganda and
Kenya, north Tanganyika Territory, and Gambia.

Hate of Arrival in Kenya : The first arrivals come in at the end
of September, but the majority make their appearance during October.
By November the numbers appear not to increase. They are to be
found in cultivations, forest land, thorn-bush, and scrub. They are

one of the commonest migrants seen in gardens where trees are plenti-

ful. Though subject to a certain amount of wandering in this country,

m search of food, they do not leave it until ready for the northward
move.

Hate of Beparture : Flocks visited my garden in February (third

week) and passed on; a further lot appeared during the last week of

March, stayed two days, and moved north. Odd birds seen in April,

but not usual.
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20. EUROPEAN GARDEN WARBLER
(
Sytv-m borin (Bodd.)

)

Summer range : British Isles, Europe, Persia, and the Yenesei.

Winter range: West and east Africa to the Cape.

Date of Arrival in Kenya : An early arrival, many putting in

an appearance at the end of September. Numbers increased up to

November; fairly numerous up to January; further influx in March.

Forest, gardens, and thorn-bush.

Date of Departure: Flocking taking place in March; most gone

north in second week of April. Stragglers obtained in first week of

May.

21. EUROPEAN WHITETHROAT
(
Sylvia communis communis,

Lath.)

Summer range : Breeds in the British Isles, Europe east to the
Ural Mountains. Also N.W. Africa.

Winter range : West Africa, Sudan, Somaliland, S. Arabia,

Uganda and Kenya, T.T.

Date of Arrival in Kenya: First noted in first week of October;

more numerous in November to January. Not so much in evidence

in February, but companies observed in March. Usually seen in the

more open thorn-bush, scrub, edges of forest land, and sometimes in

papyrus swamps.

Date of Departure: Flocking in March; further increase during

April. Last record observed April 20th.

Sylvia cantillans albistriata (Brehm.). Easter Subalpine Warbler.

Has been taken in Tanganyika Territory, but no records so far for

Kenya. Breeds in the Balkan Peninsular, Asia Minor, and Palestine,

Cyprus.

22. EUROPEAN SEDGE WARBLER
(
Acrocephalus schoeno-

baenus (Linn.)
)

Summer range: -British Isles, Europe to the Yenesei; also
Algeria.

Winter range : Africa from Lake Chad to Abyssinia, south to
Uganda, Kenya, onward to Transvaal.

Date of Arrival in Kenya : Late September, October to Decem-
ber, numerous. Sedentary where found; reedbeds along rivers, lakes

and swamps. Common on Lakes Nakuru and Naivasha, where they
remain until they move north.

Date of Departure: Much in evidence at end of March; some
move north; flocking observed in April; last noted in May.
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2b. EUROPEAN MARSH WARBLER (.Acrocephalus palustris

(Bechst.)
)

Summer range : Breeds in East and Southern Europe, Persia,

Transcaspia.

Winter range : Migrates south through Egypt and Sudan, reach-

ing Uganda and Kenya, where it spends the winter, some
going on to the Zambesi.

Date of Arrival in Kenya : Not recorded before end of October.

Plentiful in November to January, some slight diminution thereafter,

but in evidence again in March.
Date of Departure : Majority appear to leave beginning of April,

but some still seen up to May 25th.

24. GREAT REED WARBLER
(
Acrocephalus arundinaceus arundi-

naceus (Linn.)
)

Summer range : Breeds in the southern parts of Europe east to

the Ural Mountains, Asia Minor, and also Palestine.

Winter range: Nigeria and the Congo; Sudan and Abyssinia,

S.W. Arabia, Uganda, Kenya, and Jub aland.

Date of Arrival in Kenya : Earliest date recorded by me is

early November, but arrival probably earlier. Numbers noted in

December to March in suitable localities. Not always near water;

thus birds obtained in thorn-bush near Yoi and Bura and Tsavo.

Others seen in reed beds and papyrus swamps, Nairobi swamp and
Naivasha.

Date of Departure : Flocking in reeds, Nairobi river on March
26th. All departed April 5th.

25. EASTERN GREAT REED WARBLER
(
Acrocephalus a.

zarudnyi
,
Hartert.)

)

Summer range : Transcaspia and Turkestan, where breeding.

Winter range : Somaliland, Kenya, and Tanganyika Territory to

Nyassaland and Transvaal.

Date of Arrival in Kenya : Uncertain. Specimens shot in

November and March.

Date of Departure : Uncertain, owing to great likeness to other
iorm, field identification difficult.

26. OLIVE or BASRA REED WARBLER (Acrocephalus ariseldis

(Hartl.)
)

Summer range : Now known to breed in Iraq, Basra and Bagdad.
Winter range : Kenya and Tanganyika Territory. A rather rare

migrant and full range uncertain.

Date of Arrival in Kenya : Very few specimens taken in Africa.
My earliest date October; others January and March.

Date of Departure : Uncertain owing insufficient records.
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27. LESSEE BEED WAEBLEB
(
Acrocephalus scirpaceus scir-

paceus (Herm.)
)

Summer range : As a breeding bird is found in Western Europe
to Central Germany.

Winter range : Cameroons to Uganda, Kenya and Tanganyika
Territory; also N. Khodesia.

Date of Arrival in Kenya : Early records end of September,
remaining in suitable localities up to March.

Date of Departure : Numbers recorded in bush and reed beds
preparatory to northward move at end of March. Nairobi and
Naivasha.

28. EASTEEN LESSEE EEED WAEBLEE
(
Acrocephalus s.

crassirostris (Bhm.)
)

Summer range : South-east Europe, Turkestan, Persia.

Winter range : Sudan, Uganda and Kenya to Tanganyika Terri-

torv.

Date of Arrival in Kenya: Eecorded in September; remain
here through October to March.

Date of Departure : Last date noted April 7th.

29. EUEOPEAN EIYEE WAEBLEE
(
Locustella fluviatilis

(Wolf.)
)

Summer range : Breeds in central Germany east to the Urals

and Transcaspia.

Winter range : Kenya south to Zambesi and Transvaal.

Date of Arrival in Kenya : Insufficient records are available on
which to form definite opinion. The species is a rare visitor, but

doubtless, owing to its habit of skulking in dense reed beds, it has

escaped observation. The recorded examples were obtained in

December.

Date of Departure : Unrecorded.

30. BALKAN OLIYE - GEEY WAEBLEE
(
Hippolais pallida

elaeica (Lind.)
)

Summer range : Breeding in the Balkan Peninsular, Asia Minor,
and Cyprus, also Palestine, Persia, Turkestan.

Winter range : Sudan, Abyssinia, Somaliland, to Kenya.
Date of Arrival in Kenya : Earliest record October. Haunts

the thorn-bush country from eastern Uganda to the coast of Kenya.
Yery plentiful in the Tsavo-Yoi area, also south Kisumu, and along
the Juba Eiver. Was particularly numerous in the Tsavo area in

March.

Date of Departure : They flock together in March (end) prior to

moving north; all had left this country in second week of April.
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31. UPCHERS’ PALE WARBLER
(
Hippolais languida (H. & E.)

)

Summer range : Breeding in Palestine to Persia, Arabia, Trans-
caspia, and Afganistan.

Winter range : Somaliland, Jubaland, Kenya, east Uganda.

Late of Arrival in Kenya : Specimens have been obtained in

July and August; position of these doubtful, possibly non-breeders
which had overstayed. Influx first noted in first week October; com-
mon in December. Scrub and thorn.

Date of Departure : Large numbers were seen in the Tsavo-

Taveta areas, the thorn-bush being literally alive with these birds;

probably a Hocking preliminary to moving north. Still numerous in

mid-April; absent at first week May. Odd birds July and August
(vide ante).

32. OLIVE-TREE WARBLER
(
Hippolais olivetorum (Striclil.)

)

Summer range : As a breeding bird is found in Balkans, Grecian
Islands, east to Syria.

Winter range : Somaliland, Jubaland and Kenya.

Date of Arrival in Kenya : A somewhat rare migrant first noted
in October. Scrub and thorn-bush Ukambani and Teita areas. In-

sufficient records available for accurate dates. Specimens obtained
October, December, January.

Hippolais icterina (Viell). ICTERINE WARBLER.
Breeding in the greater part of Europe (except extreme west) to

south Russia. Has been recorded in both Uganda and Kenya. No
data available; no personal records.

33. EUROPEAN ROLLER
(
Goracias garrulus garrulus, Linn.).

Summer range : Vagrant to British Isles. Breeds in Europe to

western Siberia, Syria.

Winter range : Africa to the Cape.

Date of Arrival in Kenya : End of October and beginning of

November; mostly immature birds. Usually not in forest country.

Thorn-bush and acacia country most frequented. Fairly numerous
throughout winter months.

Date of Departure : Most congregate end of March and go north
m April. Latest date 12th April.

Inyx torquilla
,
Linn. EUROPEAN WRYNECK.

Recorded from eastern Uganda in February. No personal
records.
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EUROPEAN BEE-EATER
(
Merops apimter

,
Linn.)

Summer range : Breeds in Southern Europe to West Siberia,

North India (Kashmir), also N. Africa.

Winter range : Africa to the Cape.

Date of Arrival in Kenya : First migrants noted in mid-Septem-

ber. Influx in October, rather given to local movement when in

Kenya; remains in flocks; large percentage immature.

Date of Departure : End of April, early May.

35. CASPIAN BEE-EATER
(
Merops persicus persicus, Pall.)

Summer range : Transcaspia, to N.W. India, Iraq.

Winter range: Africa south to the Cape.

Date of Arrival in Kenya: October to December; more numer-
ous in Uganda. Plentiful in Kisumu area in January.

Date of Departure: Unsatisfactory; recorded here in May.

36. EUROPEAN SPOTTED FLYCATCHER
(
Muscicapa striata

striata (Pall.)
)

Summer range : Breeding in the British Isles, Europe, and N.
Africa.

Winter range : Most of Africa to Cape.

Date of Arrival in Kenya : Earliest record third week of
September; plentiful October; stationary up to March. More numer-
ous in thorn-bush and acacia country; some along edges of forest land.
Numerous in my garden in March.

Date of Departure : Apparently collect together at mid-April
and go north. None recorded after 25th.

37. EASTERN SPOTTED FLYCATCHER
(
Muscicapa §. neu -

manni
,
Poche.)

Summer range : Western Asia, Turkestan and Persia.

Winter range : Somaliland, Jubaland, and Kenya.

Date of Arrival in Kenya : End of September and early Octo-
ber. Frequents similar type of country to previous race. Owing to

similarity to the western race, field records unreliable.

Date of Departure : None recorded after mid-April.

Emberiza hortulana, Linn. ORTOLAN BUNTING.
This Bunting, which breeds in Europe west to Mongolia and

Afganistan, migrates to the east side of Africa from Abyssinia, Darfur,

Somaliland and has been taken at Baringo. I have no personal

record of the species.
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88= EUROPEAN LESSER GREY SHRIKE (Lanius minor minor
t

Gmel.)
Summer range : Breeds in mid and south Europe, east to

Turkestan

.

Winter range : The eastern portion of Africa from Sudan to the

Cape.
Hate of Arrival in Kenya : October. These birds do not all

remain here but move further south. Small numbers can usually be

found in the scrub and thorn-bush from October to March. Flocks

appear in April, from the south.

Date of Departure: First batches move off during April; the

latest date on which specimens were obtained from a small flock of

about twenty, May 1st.

89. EUROPEAN RED-BACKED SHRIKE
(
Lanius collurio, Linn.)

Summer range : British Isles and greater part of Europe,
western Asia, Persia, and Turkestan.

Winter range : Eastern half of Africa, Abyssinia, Kenya to the

Cape.
Date of Arrival in Kenya : Third week of September

;
then on

to December. Numbers remain here through the winter; augmented
during the northward move by immigrants from further south.

Date of Departure : Large flocks were seen in the Tsavo Taru
area in April and their numbers were increased up to the 20th, after

which they departed. Stragglers seen in my garden first week of May.

Lanius collurio kolybini
,

Buturlin. CAUCASUS RED-BACKED
SHRIKE.

I mention this race here, as there appears to be some little doubt
as to its validity. It is upheld by Dr. Stressman, but Sclater is

doubtful. It is the breeding bird of the Caucasus and north Persia.

I have two Red-backed Shrikes, taken in Tanganyika Territory,

winch cannot possibly be placed as the typical race. I suggest that

as they agree with the description, they should be considered as

kolybini. 24th and 27th January.

40. RUFOUS RED-TAILED SHRIKE
(
Lanius cristatus phoeni-

curoides (Schal.)
)

Summer range: Breeds in Transcaspia, east to Persia,

Turkestan.
Winter range: Somaliland, Jubaland, and Kenya.

Date of Arrival in Kenya: Earliest records November; but

probably arrival earlier. Examples obtained in all months up to

April. Most numerous in March. Found in the scrub and thorn-

bush country, and acacia steppe.

Date of Departure : Second week of April.



41. PALE BED-TAILED SHBIKE
(
Laiiius cristatus isabellinus

,

H. & E.)

Summer range : Area round Lake Baikal and Mongolia.
Winter range : Sudan and Abyssinia to Kenya.
Date of Arrival in Kenya : October is the first month in which

these birds have been recorded; mostly young birds. Eairly numerous
in December, but more in evidence in the early spring.

Date of Departure : End of March and second week of April.

42. EASTEBN WOODCHAT SHBIKE
(
Lanins senator niloticus

(
BP'))

Summer range : As a breeding bird found in Persia and Trans-

caucasia.

Winter range : Abyssinia, Somaliland, to Uganda and Northern

Erontier, Kenya.
Date of Arrival in Kenya : Too few examples have been taken

to base any accurate dates. First record in December, others in

February

.

Date of Departure : Uncertain, but last recorded 10th April.

48. EUBOPEAN HOOPOE
(
Upupa epops epops, Linn.)

Summer range : Straggler to England. Breeds Europe and
Western Asia.

Winter range : India and Africa more on eastern side, to Kenya.
Date of Arrival in Kenya : First record September. A few

recorded in following months.

Date of Departure : April. Stragglers July, August, non-breed-

ing. (These should not be confused with the race somaliensis, which
is resident.)

44. EUBOPEAN SCOPS OWL
(
Otus scops scops (Linn.)

)

Summer range : Breeds in south Europe and N. Africa.

Winter range : Sudan, Kenya on east; Senegambia, west.

Dates: Unsatisfactory. Authentic examples rare; two recorded,
January and March. Easy to confuse with scops ugandae and
graueri, which are resident.

45. NOBTH EUBOPEAN NIGHTJAB
(
Caprimulgus europaeus

europaeus, Linn.)

Summer range : Middle and north Europe, including the British

Isles, to west Siberia.

Winter range : Sudan and Egypt to Kenya and the Cape.
Date of Arrival in Kenxa : October, but insufficient numbers

have been taken. Odd birds are recorded to April.

Date of Departure : Flocks noted during last week of March in

the Nairobi area; also first week April. Flocks either all male or all

female.



46. SOUTHERN EUROPEAN NIGHTJAR (Gaprimulgus e. meri-

dionalis, Hartert.)

Summer range : South Europe and N. Africa.

Winter range : West Africa (Cameroons) and East Africa,

Uganda and Kenya.
Hate of Arrival in Kenya : Not sufficient data.

Hate of Heparture : As this is rather a rare migrant, few obser-

vations have been made. Birds secured are all spring ones, shot in

March and April.

47. CENTRAL ASIAN NIGHTJAR
(
Gapimulgus e. unwini,

Hume.)
Summer range : Breeds in Central Asia.

Winter range : Eastern Africa from Sudan to the Cape.
Hate of Arrival in Kenya: Unknown for certain; recorded in

October.

Hate of Heparture : Small flocks recorded in March
;
last records

are for mid-April.

48. EUROPEAN SWIFT
(
Micropus apus apus (Linn.)

)

Summer range : British Isles, Europe and Tunis.
Winter range : Africa, more on west. Kenya south to Cape.
Date of Arrival in Kenya: September; remaining in Kenya but

locally subject to considerable movement.
Hate of Heparture : Flocking and northward movement in

March.

49. EASTERN SWIFT
(
Micropus apus pekinensis (Swinhoe.)

)

Summer range : Asia and Persia east to China.
Winter range : India and Africa.

Hates of arrival and departure as for previous race, but much
more evidence required.

Micropus melba melba, Linn. ALPINE SWIFT.
Summer resident in South Europe, east to Turkestan and India.

Migrates to Africa, dates insufficient. March. Liable to be confused

with local forms of melba unless handled.

50. EUROPEAN SWALLOW
(
Hirunclo rustica rustica

,
Linn.)

Summer range: British Isles and Europe generally; east to

China; N. India.

Winter range : India and Africa.

Hate of Arrival in Kenya : Earliest date on which obtained,

August 15th; many during the latter part of that month, also Sep-
tember. Numerous throughout the winter to early spring.

Hate of Heparture : Usually bulk migrate north in April, but
some few individuals are recorded June and July. It is more than
probable that some non-breeding birds do not migrate north during

the first spring.
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51. PALESTINE SWALLOW
(
Hirundo rustica transitiva

,
Hartert.)

Summer range: Breeds in Palestine; partial migrant.
Winter range : Egypt and Uganda to Kenya.
Dates as for previous race. A rather rare migrant which prob-

ably associates with the Common Swallow and travels south with it.

52. EUEOPEAN HOUSE MARTIN (Delichon urbica (Linn.)
)

Summer range: British Isles; Europe generally to Turkestan
and Yenesei and N. India.

Winter range : India and Africa to Transvaal.

Date of Arrival in Kenya: Beginning of October; more plentiful

at the coast than inland through greater part of winter, but flocks

appear in increasing numbers later in October; vast numbers seen and
specimens secured at Lakes Nakuru and Naivasha.

Date of Departure : March and April (mid).

53. EASTERN SAND MARTIN
(
Riparia riparia fuscocollaris

,

Tschusi.)

Summer range : Dalmatia and Turkestan.
Winter range: Africa, Kenya, and Jubaland.

Date of Arrival in Kenya : October, but possibly earlier. Found
along the shores of lakes, rivers, and near swamps. Remain in Kenya
throughout winter and early spring.

Date of Departure : End of March and beginning of April.

54. EUROPEAN SAND MARTIN
(
Riparia riparia riparia (Linn.)

)

Summer range : Breeding British Isles, Europe to Siberia and
N. Africa.

Winter range : Africa to Transvaal.
Date of Arrival in Kenya : October (early), remaining in suitable

localities through winter months up to early spring.

Date of Departure : End of March and beginning April.

55. GREAT SPOTTED CUCKOO
(
Clamator glandarius (Linn.)

)

Summer range : Breeds in Spain and South Europe to Persia.

Winter range : Africa.

Date of Arrival in Kenya : Somewhat obscured by presence of

local birds. Winter migrants usually much covered in fat; local birds

not so. Birds seen after April are probably local; thus young obtained

in May are certainly local.

56. EUROPEAN CUCKOO
(
Cuculus canorus canorus, Linn.)

Summer range : Most of Europe including British Isles, but not
Spain; east to western Asia.

Winter range: Africa, except north,
Date of Arrival in Kenya : October, rather scarce, but more in

evidence just before spring migration.
Date of Departure : March and April. Specimens shot in May

and June are non-breeding, excessively fat.
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57. EASTERN CUCKOO
(
Guculus canorus telephonus, Heine.)

Summer range : Asia, from the northern parts of India to Japan.
Winter range : India and Burma and Malay Peninsular.

Occasionally to Africa, Kenya and Uganda.

Dates: Unsatisfactory; definitely in November and December,
and also February. Apt to be confused with western race.

58. LITTLE CUCKOO
(
Guculus poliocephalus.)

The status of this bird is unsatisfactory. A race has been
described from Madagascar, under the name rochii. This is said to

be migratory. Specimens from the mainland of Africa, Lamu, Mom-
basa and Durban have been recorded as the insular form and not that

of India.

Much more material is necessary before satisfactory conclusions
can be arrived at.

59. EUROPEAN GOLDEN ORIOLE
( Oriolus oriolus oriolus

(Linn.)
)

Summer range : The greater part of Europe, occasionally British
Isles; east to Persia and Turkestan.

Winter range : Africa, mostly on eastern side from Sudan to
Cape.

Date of Arrival in Kenya : First week of September, augmented
by great numbers in October, most of which pass south. Found in

forest and thorn-bush country in November to April.

Date of Departure : Flocks congregating at end of March
;
last

noted first week of May, all young birds of previous summer. Adults
had moved off at end of April.

60. EUROPEAN RED-THROATED PIPIT
(
Anlhus cervinus

(Pallas.)
)

Summer range : Breeds in the north of Sweden, Siberia, and
Alaska.

Winter range: California, India, and Malaya; Africa from Sudan
to Kenya, also Somaliland and on the West Coast.

Date of Arrival in Kenya : October, in considerable numbers.
Found plentifully in the region of Municipal dumps, cattle bomas,
and on the plain country in association with various species of Wag-
tails. Also fond of the vicinity of water, more particularly mud fiats

and swampy land where grass not too long. Numbers maintained
throughout the winter and early spring.

Date of Departure : Some flocks go north at end of March, but

numbers remain until third week of April. A specimen obtained 28tli

August, male adult. Did this bird go north or remain over from
previous autumn?
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61. EUROPEAN TREE PIPIT (Anthus trivialis trivialis (Linn.)
)

Summer range : England and most of Europe from Spain to

Central Asia.

Winter range: India and Africa generally, but apparently not to

the Cape.
Date of Arrival in Kenya : Earliest recorded date September

27th, but most arrive October. Found in thorn-bush country, margins
of forests and cultivated lands.

Date of Departure : April, towards the end. This species can
be readily distinguished from the former by the plain rump, and less

strongly spotted plumage.

62. LONG-CLAW PIPIT
(
Anthus richardi richarcli, Vieill.)

Specimens indistinguishable from the typical bird have been
obtained in Kenya. Rare. Captured March and April. Kisumu,
Kobua, River Rudolf, Iiyambu, near Nairobi.

63. EUROPEAN TAWNY PIPIT
(
Anthus campestris ccimpestris

(Linn.)
)

Summer range : Europe, from Sweden to N. Africa, also Asia
Minor.

Winter range : Arabia, Abyssinia, and Somaliland, south to
Jubaland and Kenya.

Date of Arrival in Kenya : Insufficient material to reckon from.
Personal records January, on the Juba; Tsavo, two from a small flock
of nine, obtained end of March.

Date of Departure : Insufficient data.

64. EUROPEAN WHITE WAGTAIL
(
Motacilla alba alba, Linn.)

Summer range : Breeds in Europe including England
;

also

Iceland.

Winter range: Nigeria, Sudan, Congo (Uele), Uganda, and
Kenya; also S. Arabia, Jubaland.

Date of Arrival in Kenya: October; seen during succeeding
months in small parties up to twenty individuals, usually in the
vicinity of water. Not very common.

Date of Departure : End of March.

Motacilla alba duhunensis (Sykes).

Breeding Siberia, Turkestan. Recorded from Kenya at same
time as other race, but winter birds extremely difficult to differentiate.

65. EUROPEAN GREY WAGTAIL
(
Motacilla cinerea cinerea,

Tunst.)

Summer range : Breeds in Western Europe, including Britain,

east to Ural Mountains.
Winter range : Africa, Gambia, East Congo, Uganda, and Kenya.
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Date of Arrival in Kenya : The earliest date recorded by me is

September (end), but most seen in October. Found mostly near

water, particularly highland streams.

Date of Departure: April. A specimen shot in June is non-

niature and might possibly not have migrated at all.

66. WESTERN YELLOW WAGTAIL
(
Budytes fiavus myi, Bp.)

Summer range : Breeds in the British Isles and France to

Portugal.

Winter range: Africa, chiefly west; Senegal and Gambia; Congo;
also to Kenya.

Date of Arrival in Kenya : September 17th, mostly seen in

following months January and February. Apt to be confused with
next race.

Date of Departure : April. Adult birds in full spring are now
quite conspicuous and can be told at a glance from the eastern race.

67. EASTERN YELLOW V/AGTAIL (Buclytes fiavus camvestris
(Pall.)

)

Summer range : South Russia to Transcaspia.
Winter range : Africa, east mostly, Kenya to Transvaal.
Date of Arrival in Kenya: Third week of September; and for

the next month. Hundreds in suitable localities; preferably near
water and associated with cattle. Equally plentiful at the coast.

Date of Departure : As a considerable proportion of these

migrants are immature, there is some evidence of delayed departure

of such. Adults move north at end of April; some, along with im-

mature still here in May. Non-breeders.

68. SIBERIAN BLUE-HEADED WAGTAIL
(
Budytes fiavus

baema, Sykes.)

Summer range : Siberia to Yenesei, Turkestan.

Winter range : India and East Africa, Kenya.
Date of Arrival in Kenya : Uncertain owing to similarity with

other forms of Blue-headed Wagtail, unless in full spring dress.

Probable arrival in end of September.
Date of Departure : Undoubted examples still here in March

29th; all left first week in April.

69. BLUE-HEADED WAGTAIL
(
Budytes fiavus fiavus (Linn.)

)

Summer range : Breeding in S. Sweden and Pyrenees east to

Danube and Russia.

WT
inter range : Greater part of Africa south to the Transvaal.

Date of Arrival in Kenya : September. Numbers uncertain

owing to likeness to other form unless in full dress. Mixing with

other races in suitable localities as given ante.

Date of Departure : April 12th for last adult seen, but im-

matures possibly later.
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70. ASHY-HEADED WAGTAIL
(
Budytes flavus cinereocapillk

(Sav.)

)

Summer range : Italy, Dalmatia.

Winter range : Uganda and Kenya.

Dates : Unsatisfactory owing to confusion with others of very

similar appearance. Earliest record October. Last recorded April 10th.

71. BLACK - HEADED WAGTAIL (Budytes flavus feldegg
(Michah.)

)

Summer range : Asia Minor to Dalmatia and Caucasus.
Winter range : India, Africa, Sudan to Kenya, Somaliland.

Date of Arrival in Kenya : First records October, but most
likely earlier. More common Lake Victoria region. Found in follow-

ing months up to April.

Date of Departure : Last record 21st April.

72. GREY - HEADED WAGTAIL (Budytes flavus thunberqi
(Billberg.)

)

Summer range : Breeds in Italy, Russia, Siberia, North Sweden,
Lapland.

Winter range : India, Africa mostly east, Somaliland, Kenya.

Date of Arrival in Kenya : End of September, October. This

race difficult to tell in the field, more particularly as they associate

with other races of Yellow-wagtails throughout their stay. Flocking

is most noticeable in the early spring, towards end of March.

Date of Departure : End of March and up to mid-April.

78. WHITE-HEADED WAGTAIL (Budytes flavus leucocephala

(Prev.)
)

Summer range : Breeds in Mongolia.

Winter range : Uncertain, but specimens with white heads

obtained eastern Uganda and Kenya.

Dates: White-headed birds obtained in November and 21st April.

74. EUROPEAN KESTREL
(
Falco tinnunculus tinnunculus, Linn.)

Summer range : Europe and Asia (north).

Winter range : India, Arabia and Africa to Tanganyika.

Date of Arrival in Kenya : September, October. Individuals or

twos and threes always in evidence, more particularly in the open

plain areas and bush country. Much more seen during periods of grass

fires than any other. Flocking takes place before the spring move,

often several hundred together.

Date of Departure : Evidence of collecting seen at end of March

and beginning of April. A few seen as late as May 10th. Late birds

should not be confused with local resident races.
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75. WESTERN LESSER KESTREL
(
Falco naumanni naumanni,

Fleisch.)

Summer range : Breeds in southern Europe, Russia and

Turkestan.
Winter range : Africa, Egypt to the Cape.

Late of Arrival in Kenya : End of September and to mid-

October. Flocks disperse and scattered individuals are seen from

time to time. Flocking again takes place in March and April.

Date of Departure : End of March and beginning of April.

70. EASTERN LESSER KESTREL
(
Falco naumanni pekinensis.,

Swinhoe.)
Summer range : Northern China.
Winter range : India, Somaliland, and Kenya.
Dates : Owing to likeness to previous race, field observations may

be difficult. Earliest record end of September; latest record April

15th. Migrate in flocks.

77. EUROPEAN HOBBY
(
Falco subbuteo subbuteo, Linn.)

Summer range: Europe generally; Asia, and Japan.
Winter range : India; Africa, from Egypt to Cape.

Date of Arrival in Kenya: October 4th is my earliest record,

but possibly earlier. Dispersal considerable; not much seen until the
northward move is about to take place. Most frequently seen in the
bush country and cultivated lands, seldom in forest areas.

Date of Departure : Migrating flocks last- recorded in Nairobi

area in first week of April.

Falco amaurensis, Radde. EASTERN RED-LEGGED FALCON.
This species has been collected and observed in Kenya on occa-

sion, but no records as to time of arrival. Percival records northward
movement in flocks, Nairobi, on April 5th.

78. EUROPEAN HONEY BUZZARD
(
Pernis apivorus apivorus

(Linn.)
)

Summer range : Europe, west Asia.

Winter range : Africa, south to Natal.

Date of Arrival in Kenya: My earliest record is October;
fairly numerous, but not in flocks, usually in single numbers.

Date of Departure : First week of April.

79. BLACK KITE
(
Milvus migrans migrans

,
Bodd.)

)

Summer range : Europe to Central Asia, also North Africa.

Winter range : Lado and Kenya.

Dates : Not satisfactory, as apt to be confused with African and
Egyptian races. Authentic records for Kenya December and April.
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80. STEPPE BUZZARD
(
Buteo butco vulpinus (Gloger.)

)

Summer range : Western Asia and south-east Europe.
Winter range : Greater part of Africa.

Dates : Unsatisfactory. Obtained by me in October and
January, also March.

81. EUROPEAN MARSH HARRIER
(
Circus meruginosus aerugi-

nosus (Linn.)
)

Summer range : Breeds in Europe, Asia, and east Siberia.

Winter range: India, Africa in suitable localities to Tanganyika
Territory.

Date of Arrival in Kenya: September (end), also October.
Frequents the margins of lakes and swamps.

Date of Departure : April mostly
;

some immature here until

third week May.

eL. MONTAGU S HARRIER
(
Circus pygargus (Linn.)

)bummer range : England and Europe generally, Mongolia.
Winter range: Africa, east particularly; Sudan to Cape.
Date of Arrival in Kenya : October

; usually seen hawkiiw over
the open grass plains. Often in vicinity of grass fires. Neve? very
numerous.

“ 7

Date of Departure : Last records are mid-April.

83. EUROPEAN PALLID HARRIER
(
Circus macrourus (Gmel.)

)Summer range : Breeds Roumania and South Russia.
Winter range : India, Africa, Sudan to Cape.
Date of Arrival in Kenya : End September, October. Common,

mostly seen hawking over grass land, even at 11,000 feet.
Date of Departure: End of April; some immature seen in May.

Pandion haliaetus haliaeius (Linn.) Osprey.
Although this species- is an European one, observation is required

as to whether there is any increase in numbers during the winter
months. The species is now resident on Lakes Victoria and Naivasha.

84. DOUBLE or SOLITARY SNIPE
(
Capella media (Lath.)

)

Summer range : Europe to Asia (Yenesei).

Winter range : Africa on the east from Lado, Uganda, Kenya to

Cape.
Date of Arrival in Kenya: Mid-October, some earlier; more

usually found in flat land temporarily inundated than at edge of deep
water. Swamps preferred, particularly those which have bush cover

nearby. Swampy ground near rivers and streams.

Date of Departure : The 28th of May or thereabouts is the usual

time for northward move; but some years very much later. Some
actually shot at end of June. Single bird obtained July.? previously

injured.
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85. EUROPEAN COMMON SNIPE
(
Capella gallinago gallinago

(Linn.)
)

Summer range : British Isles, where breeds; Europe and N. Asia-

Winter range: Asia, south; Africa, Senegambia to Somaliland
south through Kenya to T.T.

Date of Arrival in Kenya : Last week in September but usually

well on into October. This species is found in the region of swamps
and lakes, and on the larger stretches of temporary water.

Date of Departure: In comparison with the “ Solitary,” this

species does not appear common. I have had no experience with

large whisps, my maximum being about a dozen, even at such times

as one would expect them to flock before migration. The latest date

on which specimens were seen and procured was May 15th.

86. INDIAN PINTAIL SNIPE
(
Capella stenura, Bp.)

Summer range : India.

Winter range: Malaya; straggler to Kenya.
Dates : Only one record for Kenya : a bird shot on the Juba

River.

87. EUROPEAN JACK SNIPE
(
Limno cryp tes minima (Briinn.)

)

Summer range : Breeding in Northern Europe, Arctic regions,
and Asia.

Winter range: Burma, Ceylon; Africa, Sudan to Kenya.
Date of Arrival in Kenya : October. Lake side where vegeta-

tion not too rank and tall; also swamps and rivers.

Date of Departure : Not a common migrant and dates rather
uncertain. March.

88. EUROPEAN LANDRAIL or CORN CRAKE (Crex crex (Linn.)
)

Summer range : Britian and most Europe to Siberia and Central
Asia.

Winter range : Africa, Sudan to Cape.
Date of Arrival in Kenya: Uncertain; earliest personal record

November. Doubtful whether many stay in Kenya; most passage
migrants. Grass lands.

Date of Departure : Latest date 14th April.

89. EUROPEAN SPOTTED CRAKE
(
Porzana porzana (Linn.)

)

Summer range : Europe, including Britain, to Asia, Yarkland,
and Kashmir.

Winter range : India; Africa, east, Sudan to Damaraland.
Date of Arrival in Kenya : Uncertain, insufficient records.

Earliest date December, probably much earlier.

Date of Departure: Uncertain: last date recorded by me,
April 15th.
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•90. EUROPEAN CURLEW SANDPIPER
(
Erolia testacea (Pallas.)

)

Summer range : Breeds in arctic region north Asia. (Vagrant

winter Britain.)

Winter range: India; Australia; Africa, along the coast and also

inland waters, on eastern side.

Date of Arrival in Kenya : First record August 30th, but prob-

ably majority arrive September (end). Quite numerous on larger

lakes from Rudolf to Naivasha; also on the coast.

Date of Departure : Rather late
;
adults in full summer dress

still in flocks May 19th. It is probable that immature birds of the

previous summer do not all migrate.

91. EUROPEAN LITTLE STINT
(
Erolia minuta (Leisl.)

)

Summer range : Breeds extreme north Europe, Nova Zembla,
northern Siberia. Passage migrant to Britain.

Winter range : Africa, along the coast and inland.

Date of Arrival in Kenya : August 18th is the earliest date on
which I have taken specimens, thence through each month up to

May 18th.

Date of Departure : There is little doubt that the majority of

birds which move north to breed do so in April or beginning of May.
Any individuals found in these latitudes after this time are probably
birds of the previous summer or non-breeders. This species offers a
very excellent line of investigation into the problem of “ overstays/*

Erolia alpina alpina (Linn.). EUROPEAN DUNLIN.
This species was taken by us in Uganda on the lakes in the

Toro area. I have not recorded it from Kenya, either inland or on
the coast.

Calidris canutus canutus (Linn.). THE KNOT.
The Knot was taken by us in the Toro district in 1906, but no

records have been obtained recently. It is of interest to note that
Sclater states that the species was recorded formally from the Blue
Nile valley but not of recent years.

92. THE EUROPPEAN SANDERLING
(
Crocethia alba (Pallas.)

)

Summer range : Breeds in the Arctic zone Europe and Asia.

Greenland.
Winter range: India; Africa along the coast and on inland

waters of Kenya.
Date of Arrival in Kenya : October

;
equally common on

lacestrine and maritime shores; not so common as other waders but

still numerous.
Date of Departure : Difficult to ascertain with any degree of

accuracy, owing to the fact that many individuals do not assume full

plumage and leave in time to go to breeding grounds. Latest record

July, but April birds are in full breeding dress.
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93. TEREK SANDPIPER ( Terekia cinerea cinerea (Guld.)
)

Summer range : North-east Europe and northern Siberia.

Winter range: Australia; India; Eastern Africa, along the coast,

not inland.

Dates: Uncertain. Recorded December. Eull plumaged birds

obtained in March and April.

94. EUROPEAN GREEN SANDPIPER
(
Tringa ochropus

,

Linn.)
Summer range : Northern parts of Europe and Asia.

Winter range: Africa; Senegal and Angola on west, Sudan to

Kenya on east.

Date of Arrival in Kenya : September, but some birds stay

throughout the summer. Lake sides, rivers and dams.
Date of Departure : Difficult to ascertain as numbers are seen

in May and June; probably non-breeders. A marked diminution
however in April and May.

95. WOOD SANDPIPER
(
Tringa glareola, Linn.)

Summer range : Europe and North Asia.

Winter range: Australia; India; Africa.

Date of Arrival in Kenya : September 18th.

Date of Departure : Here again, one is met with the fact that
ail individuals of the species do not go north in the spring, but most
leave in April. Non-starters are probably young of the previous
summer. Open inland waters and also coast.

90. EUROPEAN MARSH SANDPIPER. (Tringa stagnatalis

(Bechst.)
)

Summer range: South-easterly Europe, Siberia and Turkestan.
Winter range: Australia; India; Africa, west and east to Cape.
Date of Arrival in Kenya : End September and October.

Fairly plentiful throughout lakes of Uganda and Kenya, up to April.

Date of Departure : Most go north in end of April and May.
A few birds recorded July and August; almost certainly birds of

previous summer which have carried over.

Tringa totanus totanus, Linn. REDSHANK.
Recorded along the coast but not inland. Dates too indefinite.

97. EUROPEAN COMMON SANDPIPER.
(
Actitis hypoleucos

(Linn.)
)

Summer range : Breeds Britain and Europe to Asia.

Winter range: Australia; India; Africa throughout to Cape.

Date of Arrival in Kenya : Migrants from north in September
and October. Many individuals remain over the whole summer and

known to breed in Uganda and possibly Kenya. More plentiful on

inland waters than coast, occurring on streams as well as lakes, dams,

etc.

Date of Departure : April, May.
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Limosa limosa limosa (Linn.). Black-tailed Godwit.
Found in Europe and western Asia in the summer, this species

migrates to the coast of Africa, on the east (Tana). Becords insuffi-

cient, but authentic.

98. EUBOPEAN WHIMBBEL.
(
Numeni-us phaeopus phaeopus

(Linn.)
)

Summer range : Europe and western Siberia.

Winter range : Africa generally.

Bate of Arrival in Kenya: August 28th; September. These
birds are found on the inland waters of Kenya and Uganda. Those
on the coast apt to be confused with resident local race, unless seen
in the hand.

Date of Departure : End of April.

99. EUBOPEAN CUBLEW.
(
Numenius arquata arquata (Linn.)

)

Summer range : Britain, and Europe generally to Asia.

Winter range : Coast of Africa.

Date of Arrival in Kenya : Not noted on inland waters but very
plentiful at the coast. Apt to be confused with Eastern race. Very
numerous in April. Other dates unsatisfactory.

Numenius arquata lineatus, Cuv. EASTEBN CUBLEW.
Breeds in central and west Asia, and migrates to Africa, India,

and Malaya. Becords insufficient.

100. GBEENSHANK.
(
Tringa nebularia (Gunn.)

)

Summer range: North Europe, Norway; also Asia.

Winter range: Australia; India; Malaya; Africa, along the coast

and inland.

Date of Arrival in Kenya: September; mostly on inland waters.

Date of Departure: April; latest date May 4th.

101. EUBOPEAN BUFF & BEEYE
(
Philomachus pugnax (Linn.)

)

Summer range : Europe and Asia.

Winter range: India; Africa, on inland waters mostly, but coast

also.

Date of Arrival in Kenya : August, September.

Date of Departure : April. Some few seen in May. An August

male still had many of the ruff feathers.

102. BLACK-WINGED STILT. (.Himantopus himantopus (Linn.)
)

Summer range : Southern Europe, France to Central Asia; also

resident in parts of Africa.

Winter range : Birds which breed in the north move south to

Africa for winter.

Dates : Bather uncertain owing to presence of local birds.
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108. AVOCET.
(
Recurvirostm avosetta

,
Linn.)

Summer range: Europe and Asia to Mongolia; Africa (part).

Winter range : Africa.

Dates : Northern birds are migratory and spend the winter in

Africa; on the other hand there are numbers of local birds which
make observation re dates rather difficult. Lakes Rudolf, Nakuru,
Naivasha, Magadi.

104. EUROPEAN RINGED PLOVER.
(
Charadrius hiaticula

hiaticula, Linn.)

Summer range: British Isles, Europe, Iceland, Greenland.

Winter range : Africa along coast and inland waters.

Date of Arrival in Kenya : Beginning of October.

Date of Departure : End of April.

105. SIBERIAN RINGED PLOVER. (Charadrius h. tun dra e

-

(Lowe.)
)

Summer range : Siberia.

Winter range: Africa, coast and inland, on east side.

Dates as for previous race; difficult to distinguish.

106. LITTLE RINGED PLOVER.
(
Charadrius dub ins curonicus,.

Gmel.)

Summer range : Europe and Asia.

Winter range: India; Malaya; Africa, eastern side from Sudan
to Kenya.

Date of Arrival in Kenya: October; found along the coast, also

on inland waters.

Date of Departure : Beginning of April.

107. KENTISH PLOVER.
(
Charadrius alexandrinus alexandrinus

,

Linn.)

Summer range: Europe and north Africa; Asia.

Winter range: India; Malaya; Africa to Cape.

Dates : Insufficient observations made to ascertain dates.

108. WESTERN MONGOLIAN PLOVER.
(
Charadrius mongolus.

atrifrons, Wgl.)

Summer range : Breeds in Central Asia and Tibet.

Winter range: India; Malaya; Africa, east coast to Zanzibar.

Date of Arrival in Kenya: October; a coastal bird.

Date of Departure : Toward end of April.
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109. GREAT SAND PLOVER.
(
Charadrius leschenaulti, Less.)

Summer range : Eastern Asia.

Winter range: India; Australia; Africa on the east to Cape.
Date of Arrival in Kenya : End of September and first week

October. Large flocks along the coast.

Date of Departure : End of April.

110. GREY PLOVER.
(
Squcitarola squatarola (Linn.)

)

Summer range : Northern Europe, Asia, and America.
Winter range: Southern hemisphere.
Date of Arrival in Kenya : October. Fairly common along

the Kenya coast from Juba to Dar es Salaam.
Date of Departure : End of April.

111. EUROPEAN TURNSTONE.
(
Arenaria intrepes intrepes

Linn.)
)

Summer range : Greenland and northern Europe, where breeds.

Migrates Scotland as winter visitor.

Winter range: Coastal regions Europe, Asia, Australia; Africa.

Date of Arrival in Kenya : Large flocks appear end of Septem-
ber; numerous October.

Date of Departure : Towards end of April.

112. CASPIAN DOTTEREL.
(
Charadrius asiaticus, Pallas.)

Summer range : South-east Russia.
Winter range: India; Africa, Sudan to Cape.
Date of Arrival in Kenya : Last week of September. Most

plentiful inland, well away from water, mostly on open plains; fond
of burnt areas.

Date of Departure : Usually second week April, but have later

shot specimens, immature.

113. EUROPEAN OYTSTERCATCHER.
(
Haematopus ostralegns

ostralegus, Linn.)

Summer range : Europe (Britain) and central Asia.
Winter range: India; Africa, coast and inland.
Date of Arrival in Kenya : End of September, October.
Date of Departure : April.

114. EUROPEAN STONE CURLEW or NORFOLK PLOVER.
(
Burhinus oedicnemus oedicnemus (Linn.)

)

Summer range : Europe including Britain, Asia on the west.

Winter range: Africa; on the eastern side, Sudan to Kenya.
Date of Arrival in Kenya : First week October. A somewhat

scarce though regular visitor, found in the more open thorn-bush
country and the plains where grass is not too thick and stony outcrops

plentiful.

Date of Departure : Last record, third week April.
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115. EUROPEAN QUAIL.
(
Coturnix coturnix coturnix (Linn.)

)

Summer range : Greater part of Europe, and north Africa.

Winter range: India; Africa, from Egypt to Kenya.

Date of Arrival in Kenya : Earliest record October. This bird

is not by any means a common migrant and it is quite possible that

it has been confused with the local southern race.

Date of Departure : Data unsatisfactory.

116. EUROPEAN LITTLE BITTERN
(
Ixobrychus minutus minutus

(Linn.)
)

Summer range : Central and South Europe and North Africa,

Asia, central.

Winter range : Africa, on the east side, Kenya about limit.

Date of Arrival in Kenya : Unsatisfactory, owing to presence of

local race with which it is easily confused.

117. NIGHT HERON
(Nycticorax nycticorax, Linn.)

Summer range : A wide range from Japan to central and south
Europe. Also breeding in Africa. Northern birds migrate
to Africa for winter, but influx not observed satisfactorily.

118. LESSER BLACK-BACKED GULL.
(
Larus fuscus fuscus,

Linn.)

Summer range : Europe, including British Isles.

Winter range : Red Sea and coast Africa to Mombasa, and
inland waters, Lakes Victoria, Nakuru, and Naivasha.

Dates : Unsatisfactory, no close observation made. Many
examples on Victoria and Naivasha throughout year.

119. CASPIAN TERN.
(
Hydroprogne caspia (Pallas.)

)

Position unsatisfactory as species found over greater part of the

world. Certainly more numerous on Kenya coast during winter than
at other times.

120. WHITE-WINGED BLACK TERN
(
Ghlidonias leucoptera

(Temm.)
)

Summer range : South-east Europe, Hungary, to South Russia
and Asia (China).

Winter range : Africa, Australia.

Date of Arrival in Kenya : Obscured by presence of many birds,

amounting to dozens which spend the whole winter on lakes such as

Rudolf and Naivasha.
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Although only two species of terns are exhibited, there are several
other migratory species which are found either inland or on the coast
or in both localities. The following have been definitely recorded :

WHISKERED TERN
(
Childonias leucopareia (Temm.).

Loc. Naivasha, Nov.

GULL-BILLED TERN ( Gelochelidon nilotica (Gmei.)
Lakes in Uganda and Kenya. April, November.

WHITE-CHEEKED TERN
(
Sterna repressa, Hartert.)

Coast, Kenya.

SOOTY TERN
(
Sterna fuscctta, Linn.)

Coast.

BLACK TERN
(
Childonias nigra, Linn.)

Other species not reliable, as no specimens in support or records.

121. EUROPEAN GLOSSY IBIS.
(
Plegadis falcinellus falcinellus

(Linn.)
)

Summer range: Yagrant to British Isles; breeds Spain and
south Europe.

Winter range : Africa.

Date of Arrival in Kenya : October, Lakes Nakuru, Naivasha,

Solai; probably other waters also.

Date of Departure : End of April and up to May 5th.

122. EUROPEAN SPOONBILL (Platalea leucorodia leucorodia ,

Linn.)

Summer range : Europe, south and central. Also India.

Winter range: Africa, Sudan to Kenya.

Date of Arrival in Kenya : October, to such lakes as Rudolf,

Nakuru, and Naivasha. Should not be confused with local species.

123. GREATER FLAMINGO
(
Phoenicopierus ruber antiquorum

y

Temm.)
Summer range : Asia, and South Europe.

Winter range: Plentiful on Lake Rudolf; seen on Lake Nakuru
and obtained on Naivasha.

Dates uncertain, owing to fact that bird probably breeds on Lake
Rudolf.

124. EUROPEAN WHITE STORK.
(
Ciconia ciconia ciconia

(Linn.)
)

Summer range : Breeding in Europe and West Asia.

Winter range : Africa to Cape.
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Date of Arrival in Kenya : September, mid. Immense flocks

stay during the winter months travelling over large areas; following

areas which are burning, and during locust invasion always in

attendance.

Date of Departure : Majority leave in April-May. Few stragglers

remain the whole summer, but do not breed.

Ciconia nigra (Linn). EUROPEAN BLACK STORK.,
Flocks visit this country, but not a regular migrant to these

parts, though extending as far as the Cape on winter migration.

125. EUROPEAN WIGEON.
(
Anas penelope

,

Linn.)

Summer range : Europe and Asia.

Winter range : Africa, to Sudan, now recorded from Kenya,
Lake Naivasha and Nakuru.

Date of Arrival in Kenya : Uncertain, but obtained here

December, January.

126. EUROPEAN PINTAIL
(Dafila acuta (Linn.)

)

Summer range : Practically the whole of the Northern Hemis-
phere.

Winter range: Africa, larger lakes on east side; to Tanganyika.
Date of Arrival in Kenya : End October. A common migrant,

frequenting most of the larger lakes; most numerous Lake Naivasha.
Date of Departure : End of March, April.

127. EUROPEAN TEAL.
(
Anas crecca, Linn.)

Summer range : Europe and Asia.

Winter range: Africa; Sudan to Kenya; also Tanganyika.
Date of Arrival in Kenya : October.

Date of Departure : April. Has only been noted in recent years

and is now known to be a regular migrant.

128. EUROPEAN GARGANEY
(
Anas querquedula, Linn.)

Summer range: Most of Europe; Asia.

Winter range : Africa, mostly east to as far as Tanganyika.

Date of Arrival in Kenya : October, but many more end Nov.
Date of Departure : April. Though some move north March.

Quite one of the commonest migrants among duck.

129. EUROPEAN TUFTED DUCK.
(
Nyroca fuligula (Linn.)

)

Summer range : Europe and most Palaearcfic region.

Winter range : Africa, mostly east, but not far south, Kenya
being about limit.

Date of Arrival in Kenya : October, November.
Date of Departure : April. This species is variable in its visita-

tion to Kenya and Uganda. Some years numbers are seen, at other

times only a few.
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130. EUROPEAN WHITE-EYED POCHARD. (Nyroca nyroca
nyroca (Guld.)

)

Summer range : Europe and Asia.

Winter range : Abyssinia, Sudan, Uganda and Kenya.

Dates : Insufficient material recorded on which to base dates.

November, January, and February.

131. EUROPEAN SHOVELER (Spatula clypeata (Linn.)
)

Summer range : Europe, Asia.

Winter range : Africa, mostly eastern side.

Date of Arrival in Kenya : October-November.

Date of Departure : April. A common migrant, found on most
of the waters of Kenya and Uganda.

European Mallard, Anas platyrhynchos
,
Linn.

Recorded from Lake Marsabit, unsupported by specimens,
though birds actually shot. (H. B. Sharpe in MSS.)
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