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INTRODUCTION

Following the construction of the Wilson (Timau) track in 1965, members of the
Department of Zoology, University College, Nairobi, planned a short field expedition
to study this relatively unexplored region of Mount Kenya. The party was on the
mountain from March 17 to 27 1966. A base camp was established at 12500 ft (3800 m)
in the Kazita West Valley, and field investigations were carried out along the whole
length of the track from 11000 ft (3350 m) to its termination at 13800 ft (4200 m).

Each member of the expedition carried out his own programme of research as follows:
Drs. M. J. Coe (leader): microclimates, birds and small mammals; J. B. Foster: small
mammals; R. Harmsen: insects; J. B. Sale: hyrax; Miss J. Angwin: birds; Miss I.
Jabbal: insects; and Mr. A. Hanid: vegetation. Mr. Kisoi joined the expedition as a
g('neral field assistant, and Drs. A. D. Q. Agnew and H. F. Rowell each spent a few
days with the party working on vegetation and grasshoppers respectively.

It is intended that all aspects of this expedition will be published in this Journal;
the present paper deals with mammalian aspects of the investigations.

Previous Mammal studies on Mount Kenya
In 1885, Count Samuel Teleki led an expedition through the western forests of

Mount Kenya to become the first European to see and describe the general features of
the alpine zone. They climbed the eastern wall of the Teleki Valley to an altitude of
about 15000 ft (4570 m). In Von Hohnel's account of the expedition he reported the
presence of a "marmot like" mammal living in large numbers among the rocks. This is'
the first written reference to the Mount Kenya hyrax (Procavia johnstoni mackinderi
Thomas).

J. W. Gregory, the British geologist, visited the mountain in 1893 and published
(1921) the first evidence that the area had been heavily glaciated down to an altitude of
about 9500 ft (2900 m). He also recognised the strong northern boreal affinities of the
alpine flora.

The first ascent of the peaks was made by Sir Halford Mackinder, in 1899, who
brought back to Europe with him many skins of mammals and birds. Thomas described
the Mount Kenya hyrax in Mackinder's honour in 1900.

It was not until 1909-1912 that Mearns and Loring made extensive collections
above Meru, while over the same period Loring obtained specimens from the south-
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western aspect. It was from their collections that we owe our most complete knowledge
of the mountain's mammal fauna (Roosevelt 1910, Hollister 1919-1924).

Moreau (1944) compiled the first list of Mount Kenya vertebrates and this remains
the only attempt to delimit the altitude ranges and ecology of the birds and mammals
of the area.

During the study of the ecology of the alpine zone of Mount Kenya Coe (1967)
carried out preliminary observations on habitat separation of mammals and birds in the
alpine zone.

THE AFRO-ALPINE HABITAT
Mount Kenya rises from semi-arid lowlands to an altitude of 170SS ft (S198 m)

above sea level and, in so doing, exhibits a marked zonation of climate and vegetation.
The ecology of the vegetation of Mount Kenya has been described in detail by Hedberg
(1964) and Coe (1964, 1967).

It is a characteristic feature of Mount Kenya's montane forest that it is almost
entirely absent on the northern slopes (Hedberg op. cit.). Until a track was constructed
on this side of the mountain in 196s, very little was known of its biology.

The primary factor influencing habitats at high altitude in equatorial regions is the
diurnal temperature regime. With increase in altitude, not only does the temperature
fall about 3°F for every 1000 ft (100 m) but the range between day and night temperatures
also increases. The almost complete lack of annual seasonal phenomena is substituted
by an alternation of high day temperatures and low night temperatures. This factor
has influenced the vegetation, which has developed insulating mechanisms by which
it can avoid these extremes. The manner in which these mechanisms have been exploited
by the fauna has been discussed by Coe (1969).

The climate of the northern slopes of Mount Kenya appears to be both drier and milder
than other aspects of the mountain. The increase in mean temperature at equivalent
altitude appears to be 2-3°C.

Temperatures recorded between 12Soo ft (3800 m) and 14000 ft (4260 m) in the
Kazita Valley in 1966 were as follows:

A. Stream side, 12500 It (3800 m), Kazita Valley. Under Euryops bush.
Mean temperature 6.8°C
Mean maximum 14.4°C
Mean minimum -o.6°C
Mean daily range IS.SoC

B. Ridge top abO'Oestream course, Kazita Valley, 12530 It (3818 m). Under Ericaceous
bush.
Mean temperature 7.8°C
Mean maximum 17.7°C
Mean minimum 1.7°C
Mean daily range 19.5oC

C. Ridge O'OerlookingKazita Valley, 14000 It (4260 m). Shaded by Senecio kenio
dendron R. E. Fr. & Th. Fr. Jr.
Mean temperature 4.8°C
Mean maximum 9.8°C
Mean minimum 1.2°C
Mean daily range II.7°C

Isohyet diagrams plotted from data collected by the Hydrology Department of the
Kenya Government show that rainfall on the northern slopes seldom if ever exceeds
40 in (1010 mm) per annum, compared with figures of 90-ISO in (228S-38IO mm)
that have been recorded on the SE quadrant. Intermediate figures are recorded for the
western aspect (Coe 1967).

The vegetation zones of Mount Kenya may be delimited as follows:
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MONTANE FOREST
This zone varies in depth on different aspects of the mountain with a virtually

complete gap in the north, except for small isolated patches in valley bottoms between
9000-9500 ft (2750-2900m) and consists of stunted specimens ofJuniperus and Podocarpus.
Small groves of Hagenia occur in depressions up to 10000 ft (3050 m). The presence of
Faurea up to 20 ft (6 m) in height at between 9500 and 1??oo ft (2900-3°5° m) is
an unusual and characteristic feature of this side of the mountain. The only other situation
on the East Mrican mountains where Coe is familiar with similar stands of this Proteaceous
tree is on the plateau of the Cherangani range in Western Kenya.

MOORLAND (ERICACEOUS) ZONE
The density and species comprising this zone vary considerably on different aspects

of the mountain. Erica, Phillippia and Cliffortia make up the main Ericaceous components
and occur on all quarters. Dense stands of Pr(jtea are only found on the damper but well
drained parts of the mountain from NE to S, and appear to be entirely absent from the
west. Other woody species occurring in the zone are Adenocarpus, Anthospermum,
Artemesia, and Euryops.

Its altitude limits lie between 1075° and 11750 ft (3270-3580 m) and in sheltered
valleys may reach an altitude of 135°° ft (4100 m).

On the northern slopes, this vegetation is intermingled with stands of Hagenia and
Faurea at 9000 ft (2750 m) and may be distinguished as a distinct association as high as
12500ft (3800 m).

ALPINE ZONE
This zone is characterised by extensive areas of Festuca tussock grassland in which

are interspersed stands of Lobelia and Senecio. The area has been divided into an upper
and lower alpine zone but this division since it is based largely on the distribution of
Senecio keniodendron and S. brassica R.E.Fr. and Th. Fr. Jr. is of little help when
considering the mammal fauna, as their altitude limits are very variable. The alpine
zone can be considered to extend from the upper edge of the ericaceous zone (11500
12000ft) (3500 m-3650 m) to the lower edge of the Nival zone at the foot of the peaks
(15000 ft) (4570 m).

The vegetation of this zone on the mountain's northern face is best considered
by reference to individual plant associations occurring on varying degrees of exposure,
slope and soil type. These may be classifiedas follows:

(a) Rocky ridge tops: Usua1Jymuch eroded and subject to considerable frost action.
Up to 13000ft (3960 m) low scattered ericaceous shrubs occur interspersed with tussocks
of Deschampsia flexuosa (L.) Trin. The ground flora is poor due to frost heaving of the
soil and the percentage of bare ground increase with altitude till at 14000 ft (4260 m)
there is less than 50 % ground cover.

(b) Valley sides: In this situation drainage is good and surface water available
virtually throughout the year. Large solifluction terraces develop on steep ground,
particularly where there is a shallow rocky substratum. The main floral components
are large areas of Festuca tussock mixed with stands of Senecio keniodendron and Lobelia
telekii Schweinf. A rich ground flora exists between the tussock bases and may include
Alchemilla, Bartsia, Blaeria, Swertia, Anagallis, Geranium and Helichrysum. A small
composite Erigeron alpinus L. is very common in this situation on the northern slopes
between 11500 and 13000ft (3500-3960 m). It does not occur on other aspects of Mount
Kenya and this is the first record of its occurrence in East Mrica. This species is known
from the Ethiopean highlands and montane regions of central and southern Europe
(Coe and Agnew. Unpublished field observations).

(c) Waterlogged situations: Most valley bottoIns contain areas of impeded drainage,
as do shallow glacial scour depressions in valley heads and on broad ridges. These area~
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ofboggy ground contain a very characteristic vegetational association that is a very import
ant feature of the alpine zone. The flora consists of dense stands of the sedge, Carex
monostachya A. Rich. with scattered and conspicuous stands of Senecio brassica and
Lobelia keniensis R.E.Fr. and Th.Fr. Jr. The most common constituent of the ground
flora is Alchemilla, and a rich Bryophyte flora.

NIVAL ZONE
Limited to areas in which recent signs of glacial activity can be observed (Coe 1967).

Its lower limit lies at 15°°0 ft. (4550 m).
The physiography of the northern slopes of Mount Kenya differs markedly from

other aspects. The peaks on this side of the mountain show far less evidence of glaciation
than the SW. and E. and, in consequence, there are fewer moraine deposits and the valleys
are less deeply eroded. As a secondary factor, many of these valleys have been partially
infiBed by lavas and ashes from the secondary volcanic cone Ithanguni in the NE. This
activity has accentuated the very gentle undulating landscape of this side of the mountain.

METHODS
(a) Trapping

Three types of tl'8p were used to catch small mammals: break-back rat traps,
Sherman live traps (measuring 3"X3"XI2) (7.6x7.6x30.5cm) and bucket traps
measuring 6" (15 em) diameter at the top, (12.5 em) at the bottom and 12" (30.5 em)
high). The bucket trap was sunk in the ground so that the top was flush with the ground,
and a few centimetres of water added to prevent the captives from jumping out. AIl
traps except the buckets were baited with a mixture of peanut butter, rolled oats and
sardines.

Cage-type tl'8pS were used to catch larger mammals such as Hyrax and Zorilla.

(b) Pellets
Pellets were collected from beneath rocky bluffs near base camp below a probable

roost of Augur Buzzard (Buteo rufofuscus augur RiippeII) and west of Hook Tarn below
the roost of a Mackinder's Owl (Bubo capensis mackinderi Sharpe). Their contents have
since been analysed.

(c) Ear-tagging experiments
Attempts were made by Coe to ear- tag Otomys orestes Thomas and to follow their

movements within their home range. The experiment was carried out between March
20th and 27th, 1967. An area 50 metres square was selected close to base camp. The
ground bordered a stream in the foot of the valIey and was covered by Festuca tussocks,
Alchemilla argyrophYlla Oliv. scrub and bare rock. Fifteen Sherman traps wert' baited
with peanut butter and rolled oats and set along apparently-used Otomys runs within the
area. The trapping quadrant was delimited by wooden pegs placed five metres apart
and numbered 1-10 along one margin and A-J along the other. In thi~ way, h. was possible
to record the position of traps and captures on a sketch map.

Animals trapped were tagged in their right ears with "Michel" surgical skin clips
measuring 3 mmx 18 nun before closure. Each rat was removed from the trap and the
clip attached by means of artery forceps, close to the base of the pinna, without occluding
the meatus. Animals were released immediately after tagging and the trap reset at the
same spot.

RESULTS
(a) Trapping

Captures from all the types of trap used are shown in Table I. The bucket traps
proved about eight times more effective than rat traps, one mammal being caught every
3.4 trap nights in the buckets while the recovery rate from break-back rat traps was
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only one animal every 26.7 trap/nights. This may be explained in part by the fact that the
buckets are able to catch any size of small mammal, whereas the rat traps can only generally
catch the larger species. The bucket traps could also catch more than one creature in a
single night and insectivores seemed to be attracted to them. On the other hand, the data
available suggests that Lophuromys actively avoided the bucket traps. Clearly, both types
of trap must be used if one is to sample the whole spectrum of small rodents and insecti·
vores.

TABLE 1
TRAPPING RESULTS

..,
..,
..,

~ ~
::I;;~~•... E ~l:l

.., •...~0=
<:l~<:l

~
::I ..I::{; ~-s:;~..I:: il~ °02<:l ~ ;:<:l
•..... ..I::•...I\)

~
::I

~~~0 >..'l~C,:)Q CI)

Bucket Traps166 Trap
1900851254929%

Nights
Rat
Traps 4%

748 Trap 1962100028
Nights

(Tail
only)

Total

386295I2 5778%

On the night of 26th March, 20 bucket traps were- se: in two lines through an
extensive area of Carex monostachya bog situated on slightly sloping ground at 13000
ft (3960 m) between the Kazita West Valley and the Liki Valley.

Areas of Carex monostuchya and scattered stands of Senecio brassica and Lobelia
keniensis fOlm an important feeding area for rodents. In the situation under consideration,
it is clear that the rodents live on raised, well-drained ground above the bog and use it
only as a feeding area at night. On all sides, large numbers of tracks lead from patches
of Senecio keniodendron "forest" to the bog margins. In spite of extensive searching during
the day, there was very little evidence to suggest that many of these rodents were resident.
The only possible exception to this statement is that of the dormouse, Graphiurus
(Claviglis) murinus Desmarest, which occupies dense stands of Senecio brassica.

Trap series "A"
10 "buckets" were set at 2 metre intervals across part of the bog which had an even

cover of Carex tussocks in which were dispersed large stands of Senecio brassica and
Lobelia keniensis. Areas of black humic soil occurred between the tussocks. Due to heavy
rain, the traps were not visited until the morning of the 28th March, but since all the traps
were filled with rainwater on the night of 26th, it is assumed that all 13 animals caught
were trapped on the first night.

The following species were caught:
Dtomys 3
Lophuromys 3
Graphiurus 1
Surdisorex 1
Crocidura aIlex alpina 2

Heller 2
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Crocidura f. fumosa

Thomas 3

13

The single specimen of Graphiurus was caught adjacent to a dense stand of Senecio
brassica and the Crocidura between a large clump of Carex tussocks. The other specimens
were caught in buckets set along used Otomys runs.

Trap series "B"
10 "bucket" traps were set in a very wet area of bog that was covered by dense

stands of Carex monostachya and Senecio brassica. Intervening ground was virtually
waterlogged. As with series A, all the traps were filled to the brim with rainwater on the
night of 26th March. Seven animals were trapped.

Oromys

Lophuromys

Graphiurus

4
I
2

7

No shrews were trapped in this series, while both specimens of Graphiurus were
trapped adjacent to a dense stand of Senecio.

In all, 40 trap nights were conducted and 20 animals recovered-a 50 per cent
trap success. Since, however, it seems likely that most of these animals were caught in
the traps on the first night, the real figure of success is probably nearer 100 per cent.

During trapping in this bog at 13000 ft (3960 m), the area was sampled to determine
the percentage utilisation of the ground surface by small mammal tracks. The method
used was similar to that used by Agnew (1966) for game animals in the Tsavo park,
except that here there was only one track category. The bog was sunounded by well
drained ground from which a large number of runs radiated to the bog below. Once
they entered the bog, although the whole area was criss-crossed with runs there was no
suggestion that many creatures had permanent burrows within the bog. Innumerable
shelters were found in tussocks and at the bases of Giant Senecio and Lobelia.

Many tussocks within the bog were chewed almost to the base, but those around the
edge were vittually untouched. Both alpine duiker and steinbuck were seen in the bog.

Rodent tracks for the most part ran close to tussock bases or around dense areas of
vegetation, and were in few cases found crossing areas of bare ground. Samples were
taken through a number of different vegetation types and the number of tracks counted
along the transect. The average width of these tracks was 9 em and, in most cases,
appeared-from the presence of dung on the surface-to have been made by Otomys,
after which other rodents and shrews used them. One might consider this rodent to
be the primary track pioneer in the alpine grassland. Maximum surface utilisation was
recorded in an area of dense Carex tussocks (16.6 %) while the lowest was found in dense
Alchemilla scrub (2.6 %). The average utilisation across the bog was 6.3 %. Table 2
shows the results of five transects across the bog.
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Table 2

I
Vegetation

transect lengthNo. of tracks% utilisation

Senecio, Lobelia,

Alchemilla
25m,124·3

Senecio, Lobelia,
Alchemilla, Festuca

6m23.0

Carex, Alchemilla,
Lobelia

18m2516.6

Senecio, Alchemilla,
Lobelia

25m72.6

Senecio, Lobelia,
Alchemilla, Festuca

25m195.1

Total
99m656·3

(average track width = 9cm)

(b) Pellets (Table 3)
A total of 34 pellets was collected from an Augur Buzzard (Buteo rufofuscus augur)

roost on a small cliff about one mile north-west of base camp. They contained the remains
of 47 Otomys orestes, 4 Tachyoryctes rex Heller and 22 Carabid beetles (Carabomorphus
catenatus Basil).

365 pellets were collected below a long cliff to the west of Hook Tarn and, since a
Mackinder's Owl nest was found above this point on the cliff, it is assumed that the pellets
WeIe produced by this bird. The pellets were found to contain parts of 369 Otomys
orestes, 12 Tachyoryctes rex Heller, 1 Lophuromys flavopunctatus Thomas, 1 Rhabdomys
pumilio Thomas, 8 Surdisorex polulus Hollister, 6 Crocidura spp, 2 Procavia johnstoni
mackinderi Thomas, 1 Microchiropteran, and 12 Carabid beetles (Carabomorphus
catenatus).

Both birds of prey caught Tachyoryctes, indicating that rats are probably active
close to the surface both by day and by night. The comparatively large numbers of the
mole shrew Surdisorex caught by the owl and in bucket traps is interesting as this species
is generally considered to be subterranean and quite rare. The closeness, however, of
the two sets of data suggests that the larger collection may have contained pellets of
both bird species.

Table 3

Contents of Augur Buzzard and Mackinder's Owl pellets from the Kazita Valley
(Carabid beetles not included)

Prey Species Augur Buzzard (34)Mackinder's Owl (365)-- Otomys 47 (92%)369 (92.5%)
Lophuromys

0I
Rhabdomys

0I
Tachyoryctes

4 (8%)12 (3%)
Procavia

02
Crocidura

06 (1.5%)
Surdisorex

08 (2%)
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(c) Movement of Otomys orestes
Only three Otomys were tagged in the study area during this period and all were

recovered at other points in the grid. Specimen 2 was marked on 20th March and re
covered subsequently on 26th and 27th March. The distance between the points of
recapture was about 70 metres. Specimen 3 was marked on 22nd March and was killed
in a break-back trap, 22 metres outside the study area on 24th March.

Results indicate that Otomys must range over distances of at least 100 metres from
their more permanent shelters. The method of tagging with surgical skin clips would
seem to be suitable for rodents such as Otomys which have large pinnae.

ANNOTATED LIST OF SPECIES

This list only includes those species actually seen or trapped by us on the northern
slopes of the mountain and does not include those speciesknown or thought to occur above
the forest. For details of other species, reference should be made to Moreau (1944).

In compiling this list, we have followed Swynnerton and Hayman (1951) and Eller
man, Morrison-Scott and Hayman (1953). Until the Smithsonian Identification Manual
of Mrican Mammals has dealt with the shrews, the names of all Crocidura spp. must
remain tentative. Child (1965)has pointed out the difficulties in dealing with these small
mammals on Mt. Kilimanjaro.

ORDER INSECTIVORA

Family Soricidae
Crocidura aI/ex alpina Heller Pygmy Shrew

Occurs throughout the alpine zone up to 13500 ft (4100 m). Trapped on the northern slopes
in tussock grassland in bucket traps set along Otomys tracks.

C. fumosa fumosa Thomas Dusky Shrew
Not common in the alpine zone, but a single specimen apparently belonging to this species

was trapped at 12500 ft, (3800 m) in Carex-Lobelia keniensis bog. It is much commoner in collections
from lower altitudes and a series from the intermediate level is badly needed. From a frequency
point of view, it does not appear to be particularly important in the ecology of the alpine zone.

C. turba zaodon Osgood.
The presence of this shrew in the alpine zone needs confirmation. It has been recorded in the

Aberdares at an altitude of 11000 ft (3350 m) (Moreau 1944). Some of our specimens, slightly more
robust than C. allex alpina, may be referable to this form.

Surdisorex polulus Hollister. Mole Shrew
This small creature is, in many ways, the most interesting mammal on Mount Kenya. S.

polulus is endemic on Mount Kenya with only one other species in the genus being known from the
Aberdares to the west (S. norae). It has previously been recorded from altitudes of from 9000
12100 ft (2750-3680 m) (Moreau op. cit.). The present collections now raise its limits to at least
13000 ft (3960 m). WilIiams (1968) states that the mole shrew produces shallow burrows in areas
where moss is abundant. All our collections were made on damp ground close to dense stands of
Senecio brassica, sedge, and grass tussocks. Its forefeet, although fairly robust with long claws,
do not give the impression that this is a truly fossorial animal. When more is known of its habits,
we believe that it will be found to be a shallow-burrowing animal in humus and litter. Tipulid
larvae and earthworms were found in the stomach of a Mount Kenya specimen, suggesting that its
food habits are very close to the Golden Mole of the Ruwenzori range, Elgon. Recently Duncan
and Wrangham (1969 pers. comm.) carried out a more-detailed study of the Golden Mole and the
Mole Shrew.

ORDER RODENTIA

Super Family Muroidea
Family Gliridae
Graphiurus (Claviglis) murinus raptor Dollman Dormouse

There is stilI a divergence of opinion over which sub-species occurs on Mount Kenya. Allen
and Loveridge (1933) suggested that G. murinus should be considered as a sub-species of G.
soleatus Thomas Wroughton, the Ruwenzori or western form. Since however G. murinus is
recorded on Kilimanjaro (Child 1965) it seems probable that we are dealing with a western and
an eastern form that may be separated at a specific or subspecific level.
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This animal has not previously been recorded above the moorland, but specimens were found,
on this occasion, to be common on the northern slopes of the mountain up to 13500ft (4100 m).
In almost all cases, the animals were trapped in association with dense stands of Senecio brassica
in which we suspect it lives, or shelters.

Family Muridae
Sub-family Murinae
Rhabdomys pumilio diminutus Thomas Four Striped Grass Mouse

R. pumilio is widely distributed in Mrica and the sub-species diminutus is recorded from the
Aberdares, Mount Kenya and Kilimanjaro. The highest specimen on the northern slopes was taken
to 12500ft (3800m). Compared with other alpine rodents, this animal is not common.

Lophuromysflavopunctatus Thomas Harsh-furred mouse
Widespread, having been recorded from the East Mrican lowlands and up to an altitude of

11000ft (3350 m) on the Shira Plateau of Kilimanjaro (Swynnerton and Hayman 1951)and 13500
ft (4100m) on Mount Kenya. In alpine habitats, this rodent is common and its success may be due
in large part to its coexistencewith the herbivorous and abundant Otomys. Hanney (1964)reported
that L. flavopunctatus in Nyasaland fed largely on insects and other animal material, grain and other
vegetable material only being found in 3% and 5% respectively of the stomach examined.

Sub-family Dendromurinae
Dendromus insignis percivali Heller Striped Tree Mouse

Largely occupying Otomys runs in.' alpine grassland from 7500-14200 ft (2290-4330 m)
(Moreau 1944). On all aspects of Mount Kenya, this small rodent can be caught throughout the
alpine zone. There is no indication that it is a particularly arboreal creature in these situations,
although animals caught close to stands of Senecio kenioaendron may indicate that they occupy the
leaf frills of the Giant Groundsels. Collected on the northern slopes at IIooO and 13500ft (3350
4100 m).

Sub-family Otomyinae
Otomys orestes orestes Thomas Groove-toothed Rat
Otomys tropicalis tropicalis Thomas Groove-toothed Rat

Both these species have been recorded throughout the lower levels of the moorland zone
of Mount Kenya and, in these situations, it is difficultto separate them on an altitudinal or ecological
basis. Our collections from the northern slopes are all Otomys orestes and one wonders if, since
these species are very alike, earlier collections have in some cases been misidentified. They occur
in large numbers in tussock grassland and, in some situations (especially damp areas around the
lakes and tarns), the ground is honeycombed with their shallow burrows. Occasionally, areas
are found that appear to have supported large numbers of animals but which seem to have dis
appeared. Whether or not these observations should suggest that these animals are subject to large
population fluctuations is unknown at the present time. Certainly, with predation at such a low
leveland food present at a fairly constant levelsome form of regulation exerted within the population
itself would seem to be a necessity (Coe 1967).

Throughout the grassland, these animals make very distinct runs which are used extensively
by other species of rodent and insectivore. Although primarily burrowers, they construct small
shelters (of a temporary nature) in tussocks, Lobelia and Senecio rosettes. Their more permanent
holes are constructed at the foot of tussocks and at the bases of soil banks and ash deposits.

Otomys has been recorded from the forest to the foot of the peaks at 15000ft (4570m). Hollister
(1919) records specimens of O. orestes collected at 10700 ft (3260 m), 13500 ft (4100 m) and
13700 ft (4175 m) on the western slopes and O. tropicalis from 7500-13700 ft (2280-4175 m).
Moreau (1944) recorded the range of O. orestes up to 15000ft (4570 m), which was confirmed by
Coe (1967).

Subfamily Tachyorycinae
Tachyoryctes rex Heller. Mt. Kenya Mole Rat.

Limited to areas where the soil is light and suitable for excavation. Mounds found up to an
altitude of 13500 feet (41000 m) on the northern slopes but, on other quarters, never seen above
12500 ft (3800 m). Mounds found in the forest are assumed to be of the same species, but-as
so few specimens have been caught in these situations-it is difficult to be certain. It is possible
that T. spalacinus Thomas recorded from the Njombeni range may also occur on the NE slopes
of the mountain, or be conspecific. Meester (1968 pers. comm.) informs me that the Smithsonian
Identification Manual for Mrican Mammals will favour a single species for all the East Mrican
forms (i.e. T. splendens Rlippell).

Valley bottoms with thick black humic alpine soils are often covered with symmetrical mounds
which, when viewed from valley walls, appear dark green. These mounds are up to six metres in
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Fig Burrow s)'stem of Tach)'or)'ctes rox
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diameter. Small groups of these structUres have been described as tumuli, or earthworks, by local
people. On close examination, it was found that the dark green colour was due to almost pure
stands of Alchemilla argyrophylla that had colonised these raised patches of well-drained soil.
The soil was very fine and virtually stoneless.

Excavations of several of these mounds showed that they were the result of long occupation
and excavationby Tachyoryctes rex. Most of the mounds have been secondarilyoccupied by Otomys,
which have burrows around the outer edges particularly where the sides of the mound have collapsed
to produce a low vertical surface.

Close to the centre of the mound, at a depth of 45 cm, a large chamber was located, which
contained, on one side, a nest constructed of grass stems, while the main nest of the cavity was used
as a repository for dung, urine and chewed vegetable matter. The heat produced by this fermenting
mass was considerable and measured 12°C, in contrast to the usual soil temperature at 12500
ft (3800 m) of 5-7°C. Large numbers of dipterous larvae occupied this mass and a number of
emerging adults were caught, but are as yet unidentified.

Three other chambers of similar construction were excavated and it seems likely that the
secondary function of these dung piles may be to maintain a relatively high temperature for the
nests (Fig. I).

The burrow system was followed to a depth of one metre and side tunnels were followedfor
distances of up to 12metres from the main mound. Although activity could be seen at the entrance
to a number of the excavatedburrows, we were unable to catch a single specimen.

ORDER CARNIVORA

Subfamily Mustelidae
I ctonyx striatus albescens Heller Zorilla

Recorded from arid lowland to montane forest habitats, but to date only a single specimen
has been recorded in the alpine zone. This animal was trapped by J. B. Sale at 13800ft (4200 m)
at the head of the Wilson Track on this expedition. A large number of Otomys burrows and shelters
had been excavated by a long-clawed predator at this altitude and we suspect that the animal
trapped was responsible. No further specimens were caught, nor were there any signs of their
droppings. Since this animal is fairly conspicuous at night and readily enters live traps baited with
meat, the capture of a single specimen seems to indicate that the Zorilla is not an important predator
at high altitude.

Family Felidae
Felis lybica Forster (Sub. sp. ?) Wild Cat

Moreau (1944) does not record the Wild Cat as a constituent of the alpine mammal fauna.
We observed several animals at night on the northern slopes, between 11000and 12500ft (3350
3800 m). A single animal was seen, on several nights, close to our camp in the Kazita Valley. Small
heaps of dung, found at the foot of lava cliffs, we ascribe to this species. The rather badly-broken
remains contained fragments of Otomys skulls. It has not been observed (MJC) on other quarters
of the mountain and we must assume that it is another example of a mammal taking advantage of
the northern forest gap to gain access to the alpine grasslands.

Felis pardus L. Leopard
Present in all valleys on Mount Kenya, footprints have been seen (MJC) at 15500ft (4700 m)

in the Teleki Valley and at 14000ft (4260 m) in the Kazita Valley in 1966. This mammal must be
the important predator of duiker and steinbuck on the mountain. Hyrax remains have been found
on several occasions in the lairs.

ORDER HYRACOIDEA

Procavia johnstoni mackinderi Thomas Mt. Kenya Hyrax
Endemic to the alpine zone of Mount Kenya and restricted in altitude to levels between 11000

ft (3350 m) and the foot of the peaks. Animals on the northern slopes are found somethat lower
than on other quarters. This restriction is in large part due to glacialactivity, which was more active
at altitudes in excess of 11000 ft (3350 m) in creating glacial debris that the hyrax could occupy.
They also occur in boulder debris at the foot of lava cliffs. Their altitudina1limitation in this way
effectively separates them from the Tree Hyrax (Dendrohyrax arboreus crawshayi Newman)
which occupies an arboreal niche in the montane forest (Coe 1962).

The Rock Hyrax is not as common on the northern slopes as it is elsewhere on the mountain.
In large part, this may be explained by the more undulating landscape of this quarter and by the
comparative rarity of large cliffs and moraine deposits.

This hyrax feeds on a wide variety of herbs surrounding its burrows; but on the northern
slopes, J. B. Sale (Pers. comm.) found that they were taking far more Giant Lobelia and Senecio
than elsewhere on the mountain. Where colonies are close to valley bottoms, long straight tracks
pass through the tussock grassland to water at which they drink, or where they graze on the lush
swampy vegetation (Coe 1962, 1967; Sale 1965a).
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Like all rock hyrax, they are social animals and the alarm calls of sentinel males can be heard
at a considerable distance.

Although Procavia is a largely diurnal mammal, on moonlight nights on Mount Kenya they call
throughout the night (Coe op. cit; Sale 1965b).

ORDER PERISSODACTYLA

Equus burchelli Gray Common Zebra
One or two herds of these animals appear to be resident on the northern slopes. Zebra dung

is commonly seen at altitudes up to 14°°0 ft (4260 m). One herd was seen (in February 1966)
on a col at the head of the Kazita Valley, at an altitude of about 145°° ft. (4400m). The same herd
was later seen at I0500 ft (3200 m) in the moorland zone, suggesting a wide-ranging habitat.

ORDER ARTIODACTYLA

Sylvicapra grimmia altivallis Heller Common Duiker
The highland sub-species of Common Duiker is present in all valleys on Mount Kenya,

where it mainly occupies Senecio keniodendronfAlchemilla argyrophylla scrub along the valley walls.
Although common on most aspects of the mountain this animal appears to be largely replaced by
the steinbuck (see below) on the northern slopes. Where extensive boggy areas support stands
of Senecio brassicafCarex monostachya, resting animals are often flushed at night. Since these areas
are often forest hollows, their presence in these situations at night is surprising.

Raphicerus campestris Thunberg Steinbuck
Common in open grassland on the northern slopes from 8000 -14000 ft (2440-4260 m). Not

recorded elsewhere on the mountain except for a dead specimen found on the shores of Teleki
Tarn in January 1958 (MJC). It seems reasonable to suppose that the large number of animals
seen on this quarter of the mountain are a resident population that, like the Zebra, gained access
through the northern forest gap.

The Zoogeographical Affinities of the Mount Kenya mammal fauna
Any conclusions regarding the zoogeography of the afro-alpine mammal fauna

must be in large part dependant on the state of the taxonomy of the group under considera
tion. There are, however, a number of forms that appear to be sufficiently distinct to
allow comment.

Hedberg (1961) has examined endemism in the afro-alpine flora and has found
that, apart from a number of important vicarous taxa that appear to have arisen on the
African mountains, by far the largest part of the flora has been derived from a wide
variety of sources in Southern Africa, Himalaya, the Mediterranean and Europe. The
mammal fauna does not exhibit such a wide radius of origin, but shows relationships
with South Africa, Ethiopia and West Africa, as well as a reasonably high proportion
of endemic East African forms.

Considering the rigours of the climate, it is of interest to note the large number of
insectivores occurring in these regions. The alpine zone of Mount Kenya alone claims
three species of Crocidura, one species of Suncus and one species of Surdisorex.

Of the three species of Crocidura, C. alex alpina appears to be endemic to Mount
Kenya, the type C. a. alex Osgood having been recorded at Naivasha in the Rift Valley.
If Aberdare and the Kinangop are the highland connections between the populations,
it seems likely that intermediates may be found when collecting is more complete.
C. fumosa fumosa occurs up to 1300 ft (3960 m) and is synonymous with C. alchemillae
Heller of the Aberdares. Other species are known from Kilimanjaro and Ruwenzori.
With this distribution, there seems to be little reason why it should not also be found on
the intermediate ranges of Elgon and Cherangani.

C. turba zaodon is a wide-ranging form occurring in the Kenya highlands, from
Nairobi to the base of the alpine zone of Mount Kenya.

The small Suncus infinitesimus Heller has been collected from Rumuruti, northwest
of the mountain and into the ericaceous moorland of Mount Kenya. The genus has a
wide range, from South Africa through Tanzania to Ethiopia. It does not yet appear
to have been recorded from the more westerly land masses.

Undoubtedly the most interesting of the Mount Kenya insectivores is the mole
shrew Surdisorex polulus. This short, squat mammal has every appearance of the European
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mole and its elongated digging clawson its front feet suggest that it may occupy a similar
niche. The genus is endemic to Mount Kenya and the Aberdares, latter range carrying
a distinct species S. norae Thomas. It is surprising to find an endemic mammal genus
so apparently restricted in its range and it seems possible that it may be recorded elsewhere
when collecting is more complete. It is indeed so local that it is possible that Surdisorex
on the eastern mountains is filling the niche occupied by the Golden mole Chlorotalpa
on Elgon and Ruwenzori.

The only genera of rodents that are ecologically important in the alpine zone and
therefore of zoogeographical interest on Mount Kenya are Otomys, Tachyoryctes, Dendro
mus, Lophuromys, Graphiurus (Claviglis), Rhabdomys.

Otomys appe31sto be one of the commonest rodents on the East African mountains
and is distributed from South Mrica to the Ethiopian highlands, while a single species
O. burtoni Thomas is found on Mount C3lneroon. East Mrica seems to have been the
speciation centre for this genus with 12 species and innumerable subspecies, some of
doubtful status. O.j. jacksoni Thomas of Elgon is closely related to O.j. malkensis Fl'ick
of Ethiopia, which suggests an interesting zoogeographical link. The alpine zone of Mount
Kenya is occupied by O.t. tropicalis and 0.0. orestes, but the present state of our know
ledge makes it difficult to decide whether both species occur together, are divided on
an altitudinal basis, or are conspecific. The most widely-spread of the East African
montane species is O. tropicalis, with subspecies having been attributed to Mt. Kenya,
Njombeni, Nyiru, Elgon and Virunga. The association of the first four localities may
suggest the route by which species have emigtated from the Ethiopian highlands, having
progressed either east of Lake Rudolf via Mts. Nyiru and Kulal, or west of Rudolf
via the intermediate peaks, such as Moroto and the Imatongs in the Sudan.

Dendromus shows a fairly continuous distribution from South West Africa to
Ethiopia and the Congo. Numerous species have been described, many of which appear to
be isolated in highland regions throughout its range. D. insignis percivali is known from the
Mathews range, in the arid Northern Province of Kenya, and from Mount Kenya.
Further collecting may well show that the two forms are distinct. Should this not be
so, then one might suspect that many of the other apparently-isolated subspecies in
this genus are, in fact, synonymous. This species is widespread throughout East Africa,
the Congo to Ethiopia.

Tachyoryctes is a specialised burrowing rodent which, like so many other strictly
fossorial creatures, is limited by the distribution of soils of suitable texture for excavation.
There appears to have been considerable speciation within the genus in Afroalpine
habitats. Mount Kenya has the large T. rex and the nearby Aberdares, T. audax Thomas.
Other species are known from Kilimanjaro (T. daemon Thomas), Elgon (T. ruddi Thomas)
and Muhuvura (T. ruandae Lonn. & Gyld.). T. spalacinus has been described from an
altitude of 5400 ft (1640 m) in Meru District on the NE. slope of Mt. Kenya. It will
be interesting in the future to see if T. rex and T. spalacinus are separated altitudinally
on the northern slopes of the mountain. Tachyoryctes is a largely East Mrican genus,
being recorded from Somalia, Ethiopia, Kenya, Uganda, Tanzania and the Eastern
Congo.

The genus Lophuromys is common on all the East Mrican mountains and, in addition,
is very widespread from Sierra Leone through Ghana to the Cameroons, the Congo,
East and Central Mrica and Ethiopia. The fact that this harsh-furred rat has adopted
a largely insectivorous diet may account for its success and wide range. L. flavopunctatus
occurs on Kilimanjaro, Mt. Kenya, the Aberdares, Elgon, the Mathews range and the
Ethiopian highlands, once again suggesting another possible affinity with the latter.
The Ruwenzori and Kigezi mountains have their own species L. woosnami Thomas.
Ellerman (1941) suggests that L. flavopunctatus falls into a group with L. sikapusi Tem
minck, a lowland rain forest form with a range from the west coast to Kenya, while
L. woosnami forms a separate group with L. prittei Thomas of south west Kigezi, Uganda.
Missonne (1968) has reduced the number of species in this genus to five, the two most
common being L. sikapusi, th( western lowland form, and L. flavopunctatus, the eastern
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highland form. The other three species recognised are all rare or uncommon endemic
species flom highland areas of the south-eastern Congo. One suspects that, since
Ruwenzori and the other western mountains are surrounded by rain forest, it is very
likely that the western montane species have been derived from the lowland form.

The Four-Striped Grass Mouse Rhabdomys is essentially a lowland animal, with
a range through eastern Mrica, from the Cape to Kenya, and only one valid species.
Rhabdomys pumilio diminutus of Mount Kenya has a wide range, from Naivasha to the
top of the Aberdares, at least 12500 ft (3800 m) on Mount Kenya, and the moorland of
Kilimanjaro.

The dormouse Graphiurus (Claviglis) is widely distributed over the whole of Mrica
south of the Sahara. From this point of view, it is difficult to postulate zoogeographical
relationships. We can state, however, that subspecies of G. murinus have been described
from the Cape to Kenya, and that those recorded from Kenya are montane and known
from the Mathews range, Taita, Mt. Kenya and Elgon. G. soleatus occurs on Ruwenzori,
with an apparent gap between this population and another on the Ukinga mountains,
on the northeln end of Lake Nyasa.

The last group of mammals worthy of consideration from a zoogeographical point
of view is the Hyracoidea. Althoubh the genus Procavia and subgenera Heterohyrax
and Dendrohyrax are distinct, all three forms have entered and occupied a montane,
rockyhabitat in East Mrica. On Mount Kenya, Procavia johnstoni mackinderi has occupied
a rocky habitat in the alpine zone over 12000 ft (3650 m), having probably gained access
through the northern forest gap (Coe 1962). On Mount Elgon, Procavia habessinica
daemon Thomas and Heterohyrax syriacus kempi Thomas have both occupied the alpine
zone with similar success.

The most interesting case is that of Ruwenzori, where a continuous forest zone
has prevented colonisation of the alpine boulder habitat by Procavia or Heterohyrax.
Instead it has been occupied by a tree hyrax which has progressed from the montane
forest proper through the dense Erica forest to altitudes well in excessof 13000 ft (3950 m).
This hyrax is Dendrohyrax arboreus ruwenzori Neumann. Though most tree hyrax in
East Mrica are quite small, this animal is as large as the Mount Kenya Procavia and
bears very long, extremely dense fur-a typical adaptation to this inclement environment.

In swnmarising, we may say that the montane mammal fauna of East Mrica bears
elements that have apparertly been derived from West Mrica, South Mrica and the
Ethiopian Highlands. The latter connection is of particular interest, for Moreau (1963),
studying the montane avifauna, and Carcasson (1964), considering the zoogeography
of Mrican butterflies, are unanimous in finding little suggestion of a montane connection
between the Highlands of Ethiopia and East Mrica.
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SUMMARY

I. This paper presents the results of mammalian investigations conducted on the
northern slopes of Mount Kenya in March 1966.
2. Previous mammal studies on Mount Kenya are briefly outlined.
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3. The climate, physiography and vegetational associations of the northern slopes
are described. In particular it is pointed out that the climate of this aspect of the mountain
appears to be both milder and drier than elsewhere and, in consequence, its vegetation
shows marked differences.'

4. Mammals were trapped using "break-back" and "live" traps, of varying size, and
"buckets". Pellets of Augur Buzzard and the Mackinder's Owl were collected. Preli
minary experiments were carried out by ear-tagging Otomys rats with numbered surgical
skin clips..
5. The results of trapping small mammals show that there is an unusual concentration
of small mammals in Ca:rex monostachya bog. "Buckets" were far more effective in
trapping insectivores than were other traps.
6. Examination of pellets attributed to Augur Buzzard and Mackinder's Owl indicate
that two of the small mammals are active both during the day and at night.
7. Otomys rats were shown to travel distances of up to 50 metres from their place of
first capture.
8. All small mammals trapped or observed on the northern slopes are enumerated,
together with brief notes on their altitudinal distribution.
9. The zoogeographical affinities of the alpine small mammal fauna are discussed. It
appears that these creatures have been derived from the Western Mrican, South African
and Ethiopian regions, with a small but significant endemic element.
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APPENDIX
Numerical data of specimens trappedSymbols on tablesNo.

= Number
Alt.

= Altitude
S

= Sex
TL

= Totallength
T

= Tail length
HF

= Hind foot
E

= Ear (where given)
Wt.

= Weight
ZW

= Zygomatic width (where given)
CBL

= Condylabasallength
SW

= Squamosal width (where given)

Surdisorex polulus Hollister
No.

Alt.STLTHFWt.CBLSW
72

12900ft. (3920 m)!j1133SoIS1024·913·1
29

12500ft (3800 m)!j112532IS2525.012·3
30

12500ft (3800 m)!j112037IS2024.613.2
34

12500ft (3800) m!j112035IS2023·812.6
41

12500ft (3800 m)~12221172524·912·7
)... ....

Crocidura ftDnosa fumosa Thomas
73

129°0 ft (3920 m) 1303°IS 21.310·3
Crocidura turba zaodon Osgood51

13500ft (4100 m)!j11064512 17·07·9
46

12500ft (4100 m)!j11004212 17.07·9
42

12500ft (3800 m)~IIO4013 17.07·7
45

12500ft (3800 m)~IIO4512 17·77·8
74

12900ft (3920 m)~10744II 17.28.1

24
12500 ft (3800 m)~1044510 17.67·9

23
12500ft (3800 m)~1004210 17·47.8

Crocidura allex alpina Heller75

12900ft (3920 m)!j19838II 16·47·4
3

12500ft (3800 m) !j196456 17·47·9
27

12500ft (3800 m)!j1964412 17.17·7
25

12500ft (3800 m)~9845II 17·67·9
17

12500ft (3800 m)~ 92 44 1217·47·8
Dendromus insignis percivali HellerNo.

Alt.STLTHF EWt.ZWCBL

43
13500!j11719423141011.712·3

(4100 m) 53
13500ft~1808619152012.122·4

(4100 m) 53
IIoooft~18095201515

(3350 m) 44
13500ft~1749420151512.022·4

(4100 m) Rhabdomys pumilio diminutus Thomas37
12500ft~1859025153513·525.2

(3800 m) Graphiurus murinus raptor Dollman9
12500ft!j11606010 2015.024·6

(3800 m) 52

13500ft!j11607516 2514.824·8
(4100m) 78

12900ft!j11526516 2014·423.2
(3920 m) 27

13500ft~1407014 14·324·1
(4100 m) 76

12900ft~1707517 2515·625·4
(3920 m) 77

12900ft~1697019 2516·325·9
(3920 m) 26

12500ft~1606815 2514.624·4
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<3800m)

35

12500 ftcS1606015 3514·9a4·4
<3800m) 5

12500 ftcS1556010 3016.0a5·a
(3800 m) 19

12500 ftcS1505517 2515.125·2
(3800 m) Otomys orestes orestes ThomasNo.

Alt.STLTHFEWt.ZWCBL
84

12900ft~24580302014018·735.0
(3920 m) 22

12500 ft~22165292012019·334.8

(3800 m) 38
12500 ft~21262292075 20.0

(3800 m) 39

12500 ft~2017126229518·934·0
(3800 m) 58

12500 ft~18520·302212020.037.8

(3800 m) 68
12900 ftcS27597302520520.840·4

<3920 m) 12
12500 ftcS27180332315520.840.0

(3800 m) 86
12900 ftcS26184322516019·337·7

(3920 m) 69
12900 ftcS245942625150,20·337·3

(3920 m) 33
12500 ftcS21061272111019·536·7

(3800 m) Lophoromys jlafJopunctatus Thomas79

12900 ft~1766020 4014·827·5
(3920 m) 7

12500 ft~1725524 5514·828.8

(3800 m) 59

12500 ft~1655820 5515·628·7
(3800 m) 63

12500 ft~1615722 60

(3800 m) 62
12500 ft~1624823 5515·729·4

(3800 m) 57

12500 ftcS1726023 5015.228·5

(3800 m) 69
12500 ftcS1716021 6014·327.8

(3800 m) 81
12500 ftcS1636520 5515.029·3

(3800 m) 14

12500 ftcS1523623 6015·029·3
(3800 m) 65

12500 ftcS1505520 3513.825.2
(3800 m) 6

12500 ftcS1463723 5515·329·4
(3800 m) 80

12900 ft-1666020 4014·427·3
<3920 m) END
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