
u
THE ECOLOGY OF LARGE HERBIVORES IN 
SIMANJIRO PLAINSv NORTHERN TANZANIA I

BY

JAMES N.M. ^KAHURANANGA

A Thesis Submitted In Part Fulfilment For The 
Degree of Doctor of Philosophy (Ph.D.) Biology 
of Conservation, In the University of Nairobi.

March, 1976



DECLARATION

I, JAMES N.M. KAHURANANGA, hereafter the candidate 
declare that the work presented hereunder hae not 
been submitted for a degree in any other University.

Signature
Candidate

Date. .

We, DR. C . J .  PENNTCUICK and PROFESSOR F .A .  MUTER* 

d e c la re  that this thesis has been submitted for 
examination with our approval as University Supervisors.

(i) Signature f r m C

Dr. C.J. Pennycuick
Date. . .

(ii) Signature..... ...............
Professor F.A. Mutere

.....Date



(i)

TABLE OF CONTENTS 

Chapter I

SUMMARY

INTRODUCTION

P»f«

<*)

1« Background to the biology of conservation 1
2. The development of game conservation in East

Africa %
a* Game conservation among African tribes k

b* Progressive phases in game conservation 13
3* Background to the present study 18
4* Objectives 20

Chapter II

A GENERAL DESCRIPTION OF THE STUDY AREA

1* Geographic location 29
2. Topography 31
3» Geology and soils 33

Climate 37
3* Vegetation 39

Animals present '>2
a* Common mammals **2
b. Taxonomy and general distribution of the 

common large herbivores
7 Human occupation 50



(ii)

Chapter III

VEGETATION ANALYSIS

1. Methods 33

a* Vegetation type mapping 53

b. Quantitative vegetation analysis 54
(i) Grassland analysis 54
(ii) Woodland and bushland analysis
c. Plant collection 64

2 . Results 67

a* Major vegetation types 67

(i) Short Digitaria - Panicum grassland 67

(it) Acacia-Commiphora woodland 7&
Acacia tortilis-Coramiphora tochim/jerl woodland 79 
Acacia clavigera subsp. usai )bar onsis-Ficua ap. 
ground water forest U6

Acacia nilotica subsp. subalatn-Comniphora 
achiniperi woodland 7̂
Commiphora schimperi-Co ini >hora mada>;ascariensls 
woodland 90

(iii) Acacia bushland 92
Acacia stuhlmannii bushland 92
Acacia mellifera bushland 95

(iv) Seasonally water-logged bushed grassland 95
Pennisetim mczianum-Acacia stuhlmannii 
seasonally water-logged bushed grassland 96

Pennisetum mezianurn-Acacia drepanolobimn



(ill)

seasonally water-logged bushed grassland 97

b. Woodland tree size distribution and
regeneration 97

c* Tree mortality 102

Chapter IV

SOILS, RAINFALL AND SURFACE WATER DISTRIBUTION

1* Methods 106

a. Soil analysis 106

(i) Soil sampling 106

(ii) Chemical analysis 106

(iii) Mechanical analysis 107
b. Rainfall records 107
c« Location of surface water 108

2. Results 109
a* Soils 109
(i) Red brown soil 109
(ii) Grey soil 110

(iii) Black soil 110

b* Rainfall 111

c. Distribution of permanent water 112

(i) Elwenyenanyuki dam . 112
% W  15(ii) Sukuro dam ^

r
112

(iii) Mboreti borehole 113
(iv) Lekitejo borehole 113
(v) Terret springs 114



(iv)

(vi) Loiborsoil springs 114
d. Distribution of rain season water pools 114

Chapter V

LARGE HERBIVORE POPULATIONS, DISTRIBUTION AND MOV EM'. I ITS

1. Methods 116

a* Selection of census method 116

b. Aerial censuses 119
(i) Map preparation 119
(ii) Sampling procedure 119
(iii) lloight determination 120

(iv) Calibration of strip width 128

(v) Aerial counting and recording of data 123
(vi) Aerial census of Tarangire National Park 124

(vii) Problems encountered in aerial consusing 123

(viii) Observations on game migration 126

c• Field observations
(i) Observation of species present and game

127

migration 127

(ii) Observations of group structure 128

(iii) Feeding observations 128

(iv) Mortality 129

2m Results
a* Large herbivore population estimates and

131

fluctuations 131

(i) Zebra 133



(ii) Wildebeest 133

(ill) Eland 13'»
(iv) Oryx 13^
(v) Grant*s gazelle 135
(vi) Thomson’s gazelle 135
(vii) Impala 136
(viii) Giraffe 136
(ix) Ostrich 137
(x) Livestock 137

b. Biomass densities 13J'
c. Group size and composition *
(i) Zebra 1 "
(ii) Wildebeest 1;*3
(iii) Grant’s gazelle 1 '
(iv) Thomson's gazelle 1

(v) Giraffe lkH

(vi) Xmpala 1 1

(vii) Eland
(viii) Ostrich 1

d. Calving
e. Mortality
(i) poaching
(ii) Hunting ' *
(iii) Predation
(iv) Other sources of mortality anti the total

overall mortality *
f. Utilization of vegetation habitat by the 

different herbivores

(v)

162



(vi)

(i) Occupation of different vegetation types by
herbivores 162

Zebra 164
Wildebeest 168
Eland 170
Grant's gazelle 173 X
Thomson's gazelle 175
Itnpala 175
Giraffe 177
Ostrich 179
Cattle 181
Goats and sheep 182^

(ii) feeding by herbivores
g. Migration between Simanjiro and Tarangire

184

National Park and other areas 1*9
(i) Migration patterns 189
(ii) Timing of migrations 192

Zebra 192
Wildebeest 193
Eland 195

(iii) Local animal movements 195
(iv) Livestock movements 196
(v) Tarangire National Park census 
(vi) Zebra and wildebeest migrations in other

controlled areas of northern Tanzania east

197

of the rift
Engaruka-Lalte Manyara-Oldonyo Lengai

199

migrations 199



(vii)

Ngaserai-Longido migrations 200
Southern Musailand migrations 200

Chapter VI

HUMAN SETTLEMENT AND OTHER USES

1. Human settlement 202
a. Mboreti 202
b* Terr at 203
c* Loiborsoit 2o4
d. Sukuro 204
2* Masai bomas 204
3. Cultivation
4. Charcoal burning 205
5. Prospecting for gemstones *-00

Chapter VII

DISCUSSION

1* Vegetation •
a* The importance of the present vegetation

study (7
b. Simanjiro vegetation as a discrete plant

community ^ 8

c. The Simanjiro vegetation types as compared
with others in East Africa ll;



(viii)

(i) Grassland , ]0

(ii) Woodland 2i2

(lii) Hushland ■

(iv) Seasonally water-logged bushed grassland 214
(v) Interspersion of vegetation types 215

2* Topography-soil-vegetation catena 21tt
3* Effect of vegetation on herbivore distribution221

a* Grassland
b. Woodland 229
c* Seasonally water-logged bushed grassland 237
d. Hushland 239
4* Ecological separation 241
5* The distribution of water and its effect on

herbivores 247
6* The populations, densities, bionasses and

migration of large herbivores 251
a* Populations 251
b. Density and biomass 255
(i) Zebra 255
(ii) Wildebeest 257
(iii) Eland 258
(iv) Grant's gaselle 259
(v) Thomson's gaselle 260

(vi) Giraffe 26l
(vil) Impala 26l
(viii) Ostrich 262

(ix) Livestock 263

c. Animal migration 266



7» Stability of herbivore populations 272
(i) Zebra 275
(ii) Wildebeest 278

(ill) Grant' 8 gazelle 280
(iv) Thomson's gazelle 281
(v) Ostrich 281

(vi) Other game species 284
(vii) Livestock 285

8. Stability of the habitat 286
a* Short grassland 288
b« Woodland 292
c. Bushland and seasonally water-logged bushed

grassland 294
Chapter VIII

RECOMMENDATIONS FOR CONSERVATION

1. Importance of Simanjiro in the ccosystom 295
2* Conservation of the Simanjiro Plains 297
a* Wildlife protection 297
(i) Anti-poaching measures 298

(ii) Control of hunting 300
b< Proper land use
c. Proper regulation of livestock grazing and

compatible development 304
3» Future research 307
a. Vegetation studies 307
b* Large herbivore studies 307
c. Multiple land use studies 308

ACKNOWLEDGEMENTS 509

(ix)



(*>

LITERATURE CITED
Appendix X

A check-list of the common vascular plants 
collected in the Simanjiro Plains, northern 
Tanzania

Appendix IX
A cheek-list of mammals seen in Simanjiro Plains 
northern Tanzania 1970-1972

Appendix XXX
Olivetti-101 Program for large animal population 
estimate

311

337

3*9

352



(xi)

S U M M A R Y

In his pioneer ecological study of the then 
Tarangire Game Reserve in northern Tanzaniat 
Lamprey (1964) found out that while wild ungulates 
•pent the dry season concentrated in the Tarangire 
at a high density of up to about 4o animuls/km2, 
during the wet season they dispersed over the Masai 
steppe at a low density of less than 1 animal/las2.
He further observed that other dry season habitats 
were being lost through human occupation* Since 
then, human settlement has continued to engulf more 
and more of the wildlife habitat particularly the 
wet season areas such as Ardai, Sanya* Kwa Kuchinja 
and Monduli Juu short grassland plains*

The Simanjiro Plains only 28  kilometres east 
of Tarangire has been mentioned before as part of 
the wet season habitat for migratory plains 
ungulates from the Tarangire (Naveh, 1963)* Before 
this study was started, Simanjiro was the only 
viable wet season habitat for plains game within 
the Tarangire ecosystem but expanding settlement 
from Arusha was creeping towards it rapidly*
There was therefore an urgent need for a study to 
assess the importance of the area as wet season 

r.Kt habitat for zebra and wildebeest within the Tarangire 
ecosystem and suggest ways of safeguarding it*
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This study fulfilled this need.

Research work commenced at the beginning of 
January 1 9 7 0 .  The study area was 5 7 0  km2 and was 
chosen so as to enclose the whole short grassland 
area located 64  kms southeast of Arusha.

In order to analyse the environmental factors 
constituting the habitat the vegetation was studied 
in detail as it is the main habitat component. The 
major vegetation types were classified according 
to terminology adopted for Bast African rangelands 
(Pratt et ala 1 9 6 6 ) .  The types were then mapped 
and analysed in detail. The grassland was analysed 
with the list-count quadrat and line-interception 
methods which are described in various manuals 
(Oostlng, 1 9 5 6 ) Greig-Smith 1 9 5 7 ) Cain and Castro, 
1 9 5 9 ) *  The woodland was analysed mainly with 
plot-less sampling method using an angle-gauge as 
described by Grosenbaugh ( 1 9 5 2 ) .  The other vegetation 
types were analysed with other methods described in 
the thesis.

The major vegetation type is the Digitaria 
nacroblephara - Panicum coloratum short grassland. 
Other important grasses are Pennisetmn neaianun.
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Themeda triandra and Bothriochloo radicanj,
Barleria ramulosa is a very widespread shrub.
The percentage cover is between 4 5 - 4 8 # .  Other 
quantitative details of dominance are given. The 
next vegetation type is the Acacia-Commiphora 
woodland with three subtypes. The bushland is 
dominated by Acacia stuhlmannii while vhe 
seasonally water-logged bushed grassland is dominated 
by Pennisetum mezianum in association with this 
Acacia. Quantitative measurements are given.

Soil samples taken show that the short grass
land and Acacia tortilla dominated woodland one 
associated with red sandy loam. Grey sandy clay is 
associated with Acacia nilotica asp. aubalata and 
Commiphora schimperi dominated sub-types. Both 
the bushland and seasonally water logged bushed 
grassland are associated with black clay. The 
topograpHy/soil/plant catenas are shown and explained. 
Rainfall records taken indicate a typical Masailand 
pattern as described by Griffiths and Gwynne (1961) 
with short rains falling from October to December 
and long rains from March to May. Also both 
permanent and seasonal surface water sources were 
mapped.

Important wild herbivores using the Simanjlro 
were zebra, wildebeest, eland. Grant's and Thomson's
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gazelles, ostrich, giraffe and impala, Domestic 
species were cattle, sheep and goats. Their 
populations were determined by monthly aerial counts 
using Method 2 of Jolly (1969)* The average 
maximum population sizes or numbers were zebra 
6000, wildebeest 9000, eland 200, Grant's gazelle 
700, Thomson's gazelle 150, ostrich 200, giraffe 
150, impala 200, cattle 18,000 and goats and sheep 
5000, Full transect data including densities, 
biomass, group structure, mortality and reproduction 
are given. Calving in wildebeest is synchronised 
and occurs between January and February, Although 
calving in other species is not synchronised most
species calve in the plains during the rains. Full

our*
data is shown.

Feeding observations were conducted and the 
results tabulated for the most important species. 
Occupation of different vegetation types by 
herbivores was worked out to determine habitat 
preferences using occupance and the Chi-square 
( ) method similar to that used in Amboseli 
(Western, 1973)• Results show that the short 
grassland is the most utilized vegetation type 
because of the availability of grasses upon which 
the important herbivores feed as they are grazers. 
The other vegetation types supplement this besides 
providing food for the browsers. The mechanisms
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of ecological separation are shown. The effect of 
surface water on the distribution of herbi-rores is 
also assessed.

Migration between Slmanjlro and Taranglre was 
monitored by aerial reconnaissance supplemented by 
ground observations. There was an orderly progression 
of zebra and wildebeest from Tarangire to Simanjiro 
beginning at the onset of the rains continuing and 
ending during the long rains. There was an inverse 
relationship of herbivore populations between the 
two areas during the wet and dry seasons and the 
population sizes were comparable. Further 
observations showed limited migrations of plains 
herbivores from Taranglre to other areas. Postulated 
migrations within the Tarangire ecosystem were supped.

In the discussionv the implications of the 
habitat analysis findings are shown( together with 
the Importance of short grasslands in Bast Africa 
in supporting high animal biomass and providing high 
nutritional requirements needed in reproduction.
The various parameters of the herbivore population 
are compared to other similar areas and their 
implications analysed. Evidence of factors affecting 
the stability of the herbivore populations are 
analysed.
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The study in all conclusively shows that the 
Simanjiro Plains provide over 90# of the wet 
season requirement* of zebra and wildebeest within 
the Tarangire ecosystem while at the same time 
providing grazing and water for a large cattle 
population and a small population of resident game 
animals* In order to safeguard the future of the 
area and hence that of the Tarangire National Park 
remedial measures are suggested* These include 
creation of a partial reserve in which human 
settlement is excluded besides livestock herding, 
increased anti*poaching work and carefully planned 
livestock management* The general aspects of the 
future of wildlife conservation are discussed*



INTRODUCTION
Chapter X

Background to the biology of conservation*

The conservation of natural resource* ha* 
gained a lot of impetus in East Africa within th* 
last decade* The emphasis and publicity have 
centred much on wildlife conservation particularly 
with regard to tourism (Lamprey, 1972). There is 
a multitude of definitions of conservation and 
according to the old American definition adopted 
by the Wildlife Society of the United States of 
America, it means "usage or the aggregate 
practices and customs of man that permit th* 
perpetuation and sustained yield of renewable 
resources**, (Mosby et al, 1965)* However, the 
concept of conservation has since changed. The 
present trend is towards protection of the 
ecosystem and hence the prominence of ecology in 
modern science* Man has devastated so much of 
the ecosystem through thoughtless exploitation 
that he is now urgently seeking for urgent 
remedial measures and hence th* rapid growth of 
the environment protection lobby* The setting up 
of the United National Environmental Program in 
Nairobi shows just how strong this lobby has 
grown* Experience has shown that human
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exploitation of any natural resource is a one 
way removal of biological material interfering 
with the circulation of material in the ecosystem 
leading towards depletion. Taking the wildlife 
of East Africa as a natural resource, conservation 
could justifiably be defined as the control of 
the activities of modern man so as not to 
interfere with the pepertuation of wildlife in 
its natural habitat within the important 
ecosystems*

Historically, records of wildlife conservation 
date back to early civilization* It is found in 
the Mosaic Law where Moses forbade the taking of 
nesting birds but allowed the taking of young or 
egga (Deuteronomy, 2216)* Marco Polo in his 
travels narrates about the well kept game 
preserves of the Great Kublai Khan (1259*129^ A*D*) 
of the Mongol Empire where even food patches were 
meticulously kept* In England, Henry VIII was 
the first monarch to promulgate laws protecting 
waterfowl and their eggs although hunting 
reservations for the privileged were formally 
recognized by Canute the Dane as far back as 
1062* More details are given by Leopold (1935)*
By and large early game conservation was aimed 
at the restriction of hunting*
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Game conservation on a large scale started in 
the United States during the later part of the 
nineteenth century up to the early 1900* After 
the massive slaughter of the bison and the 
passenger pigeon resulting in the near extinction 
of the former and complete extinction of the 
latter,far thinking men decided to conserve what 
was left (Ziswiler, 1967). Laws were enaoted to 
regulate hunting and the first national parks 
and wildlife refuges established* Yellowstone 
National Park established in 189^1 was among the 
first (Leopold, 1933). It was also realised 
that if the wildlife resource was to be utilised 
on a sustained yield basis, information about 
factors affecting its existence and productivity 
had to be knows* This led to the beginning of 
wildlife ecology* The word ecology is derived 
from the Greek word "oikos" meaning home and was 
first proposed by a German biologist, Ernst Hackel 
in 1869 (Odum, 1939) and was first used in the 
States in relation to the study of plant 
communities (Oosting, 1956)* It is defined as 
"the study of the relationship of organisms or 
groups of organisms to their environment",
(Odum, 1939). The study and manipulation of 
wildlife and their habitat led to game 
management* Theodore Roosevelt, the ardent



naturalist and onea President of the United 
States, was the first politician to realise the 
importance of science as a tool for game 
management (Leopold, 1933)* The pioneer of 
game management in America was Aldo Leopold (1933)* 
Since then, game management has grown into a 
sophisticated and specialised science using the 
most modern scientific equipment (Mosby et al,
1965) Dasmann, 1966), It is even taught in some 
Universities such as Colorado State University 
as a separate discipline* There also has evolved 
a proliferation of bodies involved in the 
different aspects of game management (Gilbert,
197D.

2* The Development of game conservation in East Africa
(a) Game conservation among Africa tribes

Conservation in East Africa and indeed in 
Africa as a whole started long before the coming 
of the Europeans* This was in the form of 
tribal taboos which regulated the hunting of 
game* Rules of hunting were so carefully designed 
that indiscriminate killing was prohibited and in 
most tribes only certain elans or groups of 
people were allowed to hunt and even these were 
often restricted to hunting certain species, of 
a particular age and sex (Taverner, 19301 Rushby,



- 5 -

1965). Conservation par excellence was found 
among the Masai who not only did not hunt game 
but shunned eating wild meat.
In some West African tribes, some species were 
considered sacred (Morris and Morris, 1966).

Among the different tribes of East Africa no 
tribe has evolved an existence which is so 
dependent on wildlife as has the Hadza followed 
by the Sandawi and Ndorobo to some extent*
The Hadsa or Tindiga live in the area around 
Lake Eyas! mainly in Mbulu district, Tanzania*
The Sandawi live mainly in Kondoa, Manyonl and 
Singlda districts while the Ndorobo are wide
spread in both Tanzania and Kenya Masalland*
All these tribes have no fixed homes but migrate 
according to the availability of game* They 
live in rock caverns, and sometimes in make
shift bofflas* Occasionally they use baobab trunk 
holes* Their source of diet is wildlife, honey 
and wild plants* Among the three tribes mentioned, 
the Hadza have excelled in living a balanced life 
with their natural environment* They normally 
hunt antelopes and only sufficient meat is sought* 
There is no wanton excess* Once an animal is 
killed it is fully consumed before the next hunt 
begins* Hunting for trophies is unknown among 
the Hadza* In the past rhinos were abundant on
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the southern shores of Lake Eyasi together with 
elephants. When white settlers settled at 
Oldeanl, they nade the Tindiga country between 
Mongols and Iramba their favourite hunting 
grounds and decimated the pachyderae. Only 
then did the Tindigas learn to eat elephant neat. 
Once an elephant is shot in the area, word goes 
round and all members of the tribe within the 
vicinity converge on the carcass and camp there 
until it is fully consumed. The highly noaadie 
nature of the Tindigas dissipates their predation 
pressure over the entire area without undue 
exploitation froa one locality. They use only 
poisonous arrows in hunting and they are very 
efficient with the bow. Wire snares* traps and 
pits are uknown among the Hadsa. When members of 
the tribe die they are left to the hyenas. This 
is the ultimate intergration with the eeosysteal>;. v
All this shows how the Tindigas have evolved a 
system of perpetuating the wildlife resource upon 
which livelihood depends. They have lived in 
equilibrium with their environment. The only 
other tribes which have managed such an existence 
are the Pygmies of the Congo, the Kalahari 
Bushmen and the tiny El-moro tribe on the shores 
of Lake Rudolf. The last mentioned are
however facing extinction by integration into the 
Samburu tribe and exclusion from their hunting
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grounds by formation of a national park (McDougall, 
197*0.

Unfortunately intrusion by Bantu tribesmen 
from surrounding areas is now upsetting the 
balance of nature. Guns, traps, even chemical 
poisons have found their way into the land of the 
Tindlgas. Even worse are Ideals which are 
incompatible with a Tindiga way of life. An 
item appearing in the Daily News of January 24, 
1975 stated that, "We have set a deadline for 
February 20 this year. All Wabarabaig and 
Vatindlga should be living in UJamaa and planned 
villages.H nils is an effort by the Government 
to make the Tindiga adopt a sedentary agricultural 
way of life. The chances are,such a drastic 
change of existence will not work. Previous 
attempts at settling the Tindlgas were disastrous. 
The sudden change of diet from meat, honey and 
plants to continued posho diet caused sickness and 
it is reported that some members died. Members of 
the tribe used to a vigorous outdoor life could 
not adapt to confined settlement. They became 
lethargic. Widespread desertion made the 
settlements to be closed. Later attempts ended 
up more or less in the same way. A way of life 
which has evolved over a long time cannot be 
changed overnight. Either the Tindlgas will be
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forced to settle down in whioh case they will 
miserably fail and become extinct or they will 
as they hare done before desert the settlements 
and go back to the bush.

Unlike the Tindigas who have adhered to 
their customs and maintained the human/wildlife 
balance, the Sandawis have not been so successful. 
There is no doubt that there once existed a 
tribe of men who depended on hunting within Kondoa 
district as is depicted by the famous rock 
paintings in the area. It is possible that these 
were the forefathers of the Sandawl. The 
Sandawis had an earlier contact with the outside 
world than the Tindiga* Arab traders in the 
18th Century had earlier established themselves 
at Kondoa and their Bantu agents made sojourns 
into the hinterland to look for ivory (Msafirl. 
pers. comm.) This influenced the Sandawis to 
engage in elephant hunting in return for trinkets, 
ornaments, cloth and other items. Then the 
Sandawis started loosing their customs by inter
mixing with the Bantus tribesmen and in particular 
the Myiramba. Nyaturu and Irangl. The rigid 
hunting procedures followed earlier were gradually 
being abandoned. No more were they only hunting 
for meat . The ensuing indiscriminate
hunting depleted the wildlife resource and the
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tribesmen started settling and becoming 
agriculturists*

The Ndorobo or Il-dorobo were not originally 
hunters* One view states that they are supposed 
to be the not-well—to-do Masais without livestock 
who opted to live in the bush (Maguire* 1948)*
The other and more plausible view is that the 
Ndorobo once belonged to certain Masai subtribes 
who were very war-like* The rest of the groups 
joined up and severely ravaged them* The 
vanquished sub-tribes were either absorbed Into 
the other groups or took to the bush and these 
were the origins of the Ndorobos (Ole Sankan* 1972)* 
They adopted the bush life and lived off game* 
honey and plants just like the preceding two tribes* 
They likewise became skillful hunters* However 
whenever they are near Masai bomas* they get 
generous rations of milk and meat from the later* 
Maguire (1948) narrates that during the great 
rinderpest scourge* the Masais lost most of their 
cattle and some were saved from starvation by the 
Ndorobos who hunted game for them* So the Masais 
have to reciprocate in kind* In view of their 
background* the Ndorobos have no rigid hunting 
customs* They are even reported to have 
tried a hand at elephant hunting* Maguire (1948) 
reports that he was told of a drive by the
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Ndorobo in which 16 elephants were killed in one 
day* Unlike the Sandawi,the Ndorobo are not 
settling down and are continuing with their way 
of life* Only that Bantu trirbesmox from the 
urban areas are now influencing Ndorobos to hunt 
elephants for them* Even the antelopes and 
zebras which were once so abundant before in 

- Masailand for the Ndorobo to hunt are now under 
great pressure from the urban poacher*

Among the African tribesmen* the Bantu tribes 
were the first to flaunt hunting customs*
Hunting taboos were violated and eventually 
massive slaughter techniques were adopted* It 
is reported by Rushby (1965) that one tribe in 
Central Africa used lire to ring game and many 
animals perished in such conflagrations* He 
also reports that Bantus tribesmen were the main 
ivory hunters* Some even learnt how to prepare 
gunpowder and muzzle loaders* Other unordothox 
hunting methods developed by the Bantus included 
digging pits and snares* They pioneered the use 
of dogs in chasing game* All this led to 
extermination of game in most Bantu areas forcing 
the latter to depend more on agriculture* 
Originally shifting cultivation enabled the land 
to recover. Unfortunately* permanent settlement 
led to continued cropping without much nutrient



11

in-puts and this is now exhausting ths
ecosystem in most areas. The land cannot support
.. &the everexpanding tribal populations, ThisAhaving
disastrous results the most obvious of which is
famine* The Bantus have also adopted the money
economy with gusto with the inevitable consequences*
The main victims of this have been trophy animals
and in particular rhinos and elephants* Since
Masailand and other once remote game areas are now
accessible by four wheel vehicles and the use of
rifles is rampat, wildlife is now being decimated
at a shocking rate* This will continue as long ss
the trophies fetch lucrative returns on the world
market* So, efforts by international conservationists
to halt this trade will succeed only if the
international trophy market is curbed. The only
redeeming factor is that the governments are doing
their best to contain poaching and international
conservation bodies are lending a valuable>hand.

Unlike the preceding two groups of African 
tribal groupings who have either lived by hunting 
and perpetuating the wildlife resource or have 
indiscriminately massacred the animals, pastorallsts 
have co-existed with wildlife. The best example are 
the Masai. Not only have the Masais no interest in 
hunting except the occasional spearing of a cattle 
marauding lion they shun eating game meat. Also
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the ferocity of the Masai viarriafe in the past
kept Masailand free of hunting forays by Bantu
tribesmen* This has resulted in the widespread
survival of game in the area. This is a blessing
to East Africa as the best park3 and reserves are
in Masailand. Unfortunately the "modern" money
economy is permeating into Masailand and the once
"noble" Masai are now taking to trophy hunting.
It is reported in Amboseli that they engage in
rhino poaching (Western and Sindiyo. 1V72). Cases
of Kasais spearing rhinos in Ngorongoro are also
common (Saibull, pers. cornu.) In southern Masai*
land of Tanzania, fe lot of)l-lasais have been lent
fire-araia by middle-men from the urban areas
supposedly for protection of livestockI The fact
t that the guns are used for shooting elephants.
So, it is evident now that the international
trophy market particularly for ivory inu6t be
devalued if the wildlife is to survive. This is one
area where international conservation bodies could
greatly contribute. Already efforts mainly through
the World Wildlife Fund have helped in restricting
the sale of spotted cat skins on the big marksts.
The East African governments and particularly
Tanzania and Kenya are already doing all they can
to combat poaching. For one thing, sentences meted
out to culprits are much heavier than they were in
the past. Also campaign for conservation consciousness 
among the public has been mounted.
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(b) Progressive phases in game conservation

After the coming of Europeans, game 
conservation vent through distinct phases* The 
first phase was the exploratory phase. It 
consisted of exploration and recording of diffe
rent species, and their general abundance and 
distribution. Also most of the museum collections 
were done during thl3 phone. This phase wee done 
by the early explorers and missionaries (Perham 
and Simons, 1957» Loftus, 1959). Some of the 
game species like Livingstone*s Suni Neeotragus 
livingstonianus and Thomson*s gazelle Gazelle 
thomsonii were named after these explorers*
Among the outstanding museum collectors wers 
Schillings (1906), Theodore Roosevelt (1910) and 
Kershaw (1923)4

The first phase was followed by the 
uncontrolled exploitation of the resource* This 
was the day of the commercial ivory hunter, the 
most famous of which were Karamoja Bell and Jim 
Sutherland (Rushby, 1965)* It ie said of the 
latter that he collected 14 tens of ivory eaoh 
year* In addition to ivory hunters; pioneer 
farmers were shooting antelopes by the cart 
loads. This prompted the Germans in the then 
Tanganyika to gazette the Sslous Game Reserve



before 1912 and the Saba River Reserve before 
19l4t« The later is presently known as the 
Rungwa Game Reserve (Rushbyv 19 6 5). This 
marked the beginning of the protection phase*
In 1912 all licences for conmtercial ivory hunting 
were stopped (Anderson, 19^6)* Later on during 
the British administration, the first national 
parks were set up and additional game reserves 
and controlled areas gazetted* Among the famous 
ones are Serengeti National Park, Tsavo National 
Park and Kabarega National Park* Some of the 
early game rangers in-charge of game conservation 
made invaluable scientific notes* The most 
outstanding were Swynnerton, who compiled a check 
list of mammals of Tanganyika and Ztaisibar, and 
Ionides who was an outstanding herpetologist 
specializing in snakes (Rushby, 1965; Lane, 1963)* 
This protection phase was much extended after the 
three Bast African countries became independent* 
Additional parks and reserves were set up and 
rigorous measures to protect game initiated 
(Lamprey, 1972)*

The protection phase later merged with the 
inventory phase which has extended up to the 
present time* The pioneers of this phase were 
the Grsimeks who carried out the first aerial 
census of the Serengeti National Park (Grzimek and
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Grzimek, I960)* Later on several censuses were 
carried out in different National Parks and 
reserves in East Africa* The areas covered 
included Serengeti • Loita • Mara Plains* 
Ngorongoro, Tsavo West* Lake Manyara* Mkotnazi 
and Lollondo Game Controlled Area* (Darling* 
19601 Stewart and Talbot* 196l{ Turner and 
Watson* 196̂ t| Watson and Turner* 1965; Watson* 
Parker and Bell* 1969) Watson* Graham and Parker* 
1969).

The inventory and protection phase later 
merged with the ecological research and management 
phase in which we are now* The pioneers of this 
phase were Lamprey (1963) who did ecological 
research in the Tarangire and Talbot and Talbot
(19 6 3) who did their work in the Serengeti/Mara 
area* Other later studies were mostly concentrated 
on individual species and were thus autoecologlcal 
in nature* Important species studied included 
wildebeest* zebra* elephant and lately lion; 
buffalo and hyena (Talbot and Talbot* 19631 
Watson* 19 6 75 Douglas-Hamilton, 1967I Laws and 
Parker, 19681 Sinclair, 1970; Estes* 19691 Cross, 
1972| Schaller, 1972; Rruuk* 197^* Ecological 
research in Tanzania was centred in the Serengeti 
and culminated in the formation of the Serengeti 
Research Institute largely through the efforts
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of Dr. Owen then the Director of Tanzania National 
Parks (Serengeti Research Institute Annual Report 
“ 1969)« Similar centres were established both 
in Kenya and Uganda • the former being the Tsavo 
Ecological Research Unit situated in Tsawo 
National Park and the latter being the Uganda 
Institute of Ecology situated in the Kabarega 
National Park formerly known as the Queen 
Elizabeth National Park (Lamprey, 1972) Eltrlngham,
1972). Besides autoecological studies, work on 
habitat utilization by herbiwores has been done 
(Yesey - Fitzgerald, I960; G Wynne and Bell, 1968; 
Stewart, 1970; Sinclair, 1972; Field, Harrington 
and Pratchett, 1973)*

In addition to the above mentioned research 
work, wildlife ecology in East Africa has gained 
importance academically. The College of African 
Wildlife Management at Mweka, Tanzania was set 
up in 1963 to teach wildlife management to students 
from the English speaking African countries 
(Lamprey, 1963). Even of more academic standing 
is the introduction of wildlife ecology as a 
subject given by the Zoology Department at the 
University of Nairobi, Also since 1964 the Depart
ment has been supervising post-graduate research 
in the biology of conservation under the auspices 
of which this research has been supervised.
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The present trend In ecological research is 
to aove away from autecological studies to 
synecological studies, that is community studies. 
Western (1973) has recently finished a study of 
interactions between wildlife, livestock and the 
pastoralists in the Amboseli ecosystem. Even in 
the Serengeti, emphasis is now centred on th<a 
ecological monitoring programme (Serengeti 
Research Institute - Annual Report, 1971-2). 
Research in different parts of East Africa has 
shown that most of the national parks ami reserves 
are not ecological entities and the wildlife 
habitat is deteriorating rapidly due to increasing 
pressure for land resources created by the fast 
expanding human population (Brown, 19651 Dumont, 
1966| Laws and Parker, 1968; Watson and Bell,
1969)» The population of Tanzania has increased
from 8,788,466 in 1957 to 1 1 ,957.200 in 1967

(Tanzania Survey Division, 1969)* There is 
therefore a strong need to carry out synecologieal 
studies to identify areas which are vital for the 
survival of wildlife within the protected areas 
and formulate sound land use measures therein 
thus ensuring the conservation of the wildlife 
resource upon which our lucrative tourist Industry 
in East Africa depends. The present study is 
orientated towards this goal.
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3» Background to the present study

When Lamprey (1964) carried out hia research 
in T&rangire National Park, then still a game 
reserve, he observed that plains game, mainly 
zebra and wildebeest, migrated from Tarangire 
into the surrounding areas within the Masai 
steppe* These areas were Simanjiro, Ardai, 
Monduli Juu and around the shores of Lake Manyara* 
All these areas fall in the grassland zone of 
Masailand east of the rift wall (Langdalo - 
Brown and Trapnell, 1972). Since then human 
activities have reduced much of these areas as 
wet season habitat for plains game* The Ardai 
plains were opened to large scale maize and beans 
farming in the early sixties* This was followed 
by apportionment of part of the area for military 
training* Later on the Komolonik Ranching 
Association was established in the Ardai area 
north of the Arusha~Dodoraa road under the 
auspices of the Masailand Range Development 
Commission* Some of the ranching area has since 
been fenced* All these activities have rendered 
most of the area inaccessible to game. While 
hundreds of zebra and wildebeest could be seen 
in the area during the rains before, now only 
a handful remains, (Game Division Annual Reports 
1943 - 1969). Also only a few Thomsons and
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Grant's gazelle and ostrich can be seen in the 
area. In addition to being reduced in numbers, 
the animals seen in the plains are very wary 
which is an indication of heavy hunting pressure* 
The Sanya Plains have suffered a similar fate.
The plains area hitherto only used by Masai for 
grazing was in the early sixties open to large 
scale cultivation of beans not to mention the 
large scale poaching* These developments have 
virtually annihilated the large numbers of zebra 
and wildebeest which used to migrate there during 
the rains* Only a handful of Thomson's gazelles 
and an occasional ostrich remain* The recent 
construction of the Kilimanjaro International 
Airport in the plains has been the last stroke* 
Monduli Juu is also now under cultivation. The 
areas around Makuyuni and Kwa Kuchinja through 
which zebra and wildebeest migrations to the areas 
around Lake Manyara used to pass have all been 
obstructed by human settlement (see figure 23) •
The original wet season habitat has now been 
reduced by about 60 per cent.

This deterioration of the above wet season 
dispersal areas has left the Simanjiro Plains as 
the only viable wet-season habitat in Southern 
Masailand east of the rift wall* Even before 
the elimination of the other areas, the
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Simanjiro was known for its wildlife population. 
Naveh (1963) noted that the "Simanjiro Plains 
were grazed by considerable numbers of plains 
game ungulates, most of them using it as a wet 
season dispersal area •••••••••••••••••••.any
modification of these wet season dispersal areas 
and their water supply will have an immediate 
effect on the wildlife in Masailand." The heavy 
utilization by livestock and the encroaching 
cultivation from the Arusha area have prompted 
this study as a prerequisite for a rational 
land use plan which will take the plains game 
into consideration*

km Objectives

The central objective of the present study 
was to assess the importance and stability of the 
Simanjiro Plains as the main wet season habitat 
for zebra and wildebeest within the Tarangire 
National Park ecosystem. In order to achieve 
this objective, it was intended to look into 
several aspects constituting the general ecology 
of the area. These fall into two main categories 
namely the habitat and the large herbivores. 
Relevant conservation measures would be the 
other outcome of this study*
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The objective of studying habitat was to 
determine the major habitat components and how 
they affected the distribution of large herbivores 
in Simanjiro. The objective of studying the 
animal populations was to determine how many there 
were, how their numbers flactuated monthly where 
they came from and how they used the Simanjiro 
plains.

Habitat according to Hanson (1962) "is the 
sum total of environmental conditions of a specific 
place occupied by an organism, a population or 
a community." Odum (1959) defines the habitat of 
an organism, as "the place where it lives or 
place where one would go to find it." The 
habitat requirements of various animal species 
vary according to the diversity of their 
requirements. In the East African terrestrial 
aspect, habitat is the complex spectrum of the 
environmental components both biotic and abiotic 
which taking into account both the anatomical 
and behavioral adaptations of a given species 
provides it with food, shelter and physical 
well-being thus ensuring propagation of a viable 
population of that species. Generally, the most 
important habitat component of large terrestrial 
herbivores is vegetation (Mosby et al, 1965)*
The vegetation is important because it produces
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food and cover for the animals. Another 
important component of the habitat of large herbivores 
is the soil. The soil forms the substrate on 
which plants grow and its composition is a major 
limiting factor as to the type of vegetation 
growing in a place. Precipitation and surface 
water are other important parts of the animals 
environment. Besides providing drinking water 
for those water dependent species it is, like 
soil, a limiting factor to plant growth. There 
are other environmental factors which influence 
the habitat and they are, tempererature, evapo- 
transpiration, radiation, atmospheric gases, 
biogenic salts, currents and pressures. (Odum,

i v
1959).

In the tropics and particularly in East 
Africa, vegetation and rainfall are the two most 
important components of the habitat. The others 
are not limiting as they are available in sufficient 
supplies and are distributed nearly uniformly without 
extreme variations (Griffiths, 1972). The 
major vegetations are forest, woodland, bushland 
and grassland (Pratt et al, 1966). Large herbivores 
are distributed according to these types although 
most have an overlapping distribution. The 
grassland is the major habitat of plains grazing 
ungulates (Astley - Maberly, 1960| Dorst and
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Dandelot, 1970)*

The total area of available vegetation in 
East Africa is rapidly being eaten away by the 
rapidly expanding human population through 
cultivation, and cutting down of trees* The 
highland forest vegetation has suffered the most 
because it is on fertile soil much sought out by 
cultivators. Also highland forest is extensively 
exploited for timber. The Ngorongoro highland 
forest has recently been under high pressure from 
cultivators. Having devastated most of the 
available highland forest habitat in East Africa 
the human population is now spilling into the 
marginal semi-arid lands. The Acacia tortilis 
woodland is especially being ravaged by the 
charcoal burners. Although no study has been 
done to assess the effect on animals, browsing 
species must be especially affected. Going hand 
in hand with the assault on the woodland habitat 
has been the encroachment on grassland habitat. 
Besides the areas of northern Tanzania mentioned 
earlier, the Narok area in Kenya is now being 
appropriated for wheat farming. It is therefore 
evident that the game habitat throughout East 
Africa is facing obliteration with the exception 
of the ecologically incomplete parks and reserves. 
It is a well known fact that even the seemingly
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vast Serengeti National Park is not an ecological 
entity. It is therefore vital that if proper 
game conservation is to be effected in East 
Africa* all vital habitats within the parks 
and reserves ecosystems should be identified 
and protected either as additions to the parks or 
by balanced land use. This is why vegetation 
was given prominence in this study.

In order to analyse the Simanjiro, it was 
intended to classify the main vegetation types 
which make up the community. These would in 
turn be assessed as to their importance to the 
different herbivores. Right from the start it 
looked very probable that the short grassland would 
be the most important vegetation type for zebra 
and wildebeest. It was therefore decided that it 
should be analysed in detail to determine species 
composition percentage cover, density and frequency. 
All these measurements are related to the carrying 
capacity and productivity. All these measurements 
would contribute to establish the importance of 
the Simanjiro grassland in supporting a high 
biomass of grazing herbivores namely zebra, 
wildebeest and cattle.

It was also intended to collect and analyse 
soil samples as there were expected to be distinct
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soil/vegetation catenas. It has been conclusively 
shown in Serengeti and Ngorongoro that soil 
affects the distribution of vegetation types and 
their subsequent utilization by wild animals 
(Anderson and Talbot, 1965? Anderson and Herlocker, 
197S)* Even before these studies it was earlier 
shown by Michelraore (1939) that grassland types 
found in East Africa were highly determined by 
soil*

Rainfall is another very important factor 
in the abiotic components of animal habitat in 
East Africa. Besides the obvious factor of 
providing drinking water rainfall stimulates 
plant productivity which in turn influences the 
distribution and physiological processes in 
animals. Owen (1966) points out this effect 
particularly on reproduction. It has been shown 
that during the drought of 1960-61 the synchronised 
calving rhythm of wildebeest was upset and half 
of the calf crop was lost (Brown, 1965)* The same 
drought caused dramatic changes in the migration 
of herbivores from Tarangire (Lamprey, 1963)*
It has also been shown that rainfall influences 
the survival or mortality of wildebeest and 
buffalo in Serengeti through its influence on 
grass productivity which in turn influence the 
amount of body fat which these ungulates
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accumulate ready for going through the dry 
season (Sinclair, 1972). Klingel (1969) has also 
shown that percentage recruitment in zebra Is 
dependent on rainfall. In view of the importance 
of rainfall to the distribution and reproduction 
of ungulates, it was decided that monthly rainfall 
would be recorded in order to correlate it with 
migration and calving.

Effective rainfall is greatly influenced 
by evapo-transpiration. The duration of surface 
water for animals to drink and the availability 
of soil moisture upon which plants depend are all 
subject to this factor. However evapo-transpiration 
in the semi*arid habitat of East Africa is more 
or less uniform. It is regulated by the rainfall 
pattern through cloudiness and humidity. It has 
been shown for Kenya that the annual index of 
water availability,expressed as the amount of 
mean total precipitation which is available for 
transpiration by plants as a percentage of 
potential evaporation corresponds with the 
ecological classification (Woodhead, 1970),
It was decided therefore to omit evapo*transpiration 
from this study.

In addition to habitat analysis, another 
major objective of this study was to determine the
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numerical size of herbivore populations in 
Sintanjiro and particularly zebra, wildebeest and 
cattle* By carrying out monthly aerial counts, 
the population build-ups and declines would be 
monitored and this would furnish information on 
density, biomass and reflect inward and outward 
migrations. Also information obtained from these 
counts would furnish data on the occupance and 
hence preference of vegetation types by the 
different herbivores. These preferences would 
be correlated with food habits observed from the 
field. The link between Simanjiro and Tarangire 
would be established by aerial reconnaissance 
between the two areas and numerical comparison 
of zebra and wildebeest population between the 
two areas. It was postulated that the two would 
vary inversely according to season. Observations 
would be carried out in other areas within the 
Tarangire ecosystem to determine the general 
pattern of other migrations.

Calving observations would be made to determine 
the proportion of herbivores calving in Simanjiro 
which would establish the importance of the plains 
for the propagation of zebra and wildebeest in 
the Tarangire ecosystem. Mortality would be 
tabulated in order to compare it with calving in 
order to determine general population trends.
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The study would be incomplete without 
assessing the extent of cultivation and other 
human activities* The total acreage ploughed 
would be measured together with the percentage 
of trees cut mainly for charcoal burning* 
Implications of intensive livestock ranching 
would also be assessed.

Finally all factors mentioned would be 
integrated in order to assess the stability of 
the vegetation and large herbivore populations 
in Simanjiro and its implications on the future 
of the Tarangire ecosystem* Relevant conservation 
measures would be suggested in order to safeguard 
the future of the area* Comparison with other 
areas would be made in order to determine the 
importance of the area in the context of the 
general pattern of wildlife conservation in
East Africa
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Chapter II
A genkhal description of the study area 

1* Geographic location

The Simanjiro Plains lies within the great 
game country of northern Tanzania

l
whose spendour inspired Hemingway (1935) to write/-
the "Green Hills of Africa," All the important 
game parks and reserves of Tanzania are concentrated 
in this region. They include Serengeti, Ngorongoro, 
Arusha, Tarangire and Kilimanjaro, They form the 
famous northern circuit. Besides the parks, the 
area has an extensive network of controlled areas 
namely Lake Natron, Longido, Hto-wa-ntbu, Burunge, 
Simanjiro, Lolkisale, Ruvu and Kitwai, Sanya game 
controlled area is virtually non-existent due to 
human habitation. The Simanjiro plains area is in 
the centre of Simanjiro game controlled area.
The controlled area is bounded by Lolkisale game 
controlled area to the west and Ruvu and Sanya 
Plains to the east, the Arusha - Dodoma road to 
the north and the open Masai area to the south.
The plains area is 28 kilometres east of the 
eastern boundary of Tarangire National Park 
(See figure 1 a).

The Simanjiro area is part of Kisongo 
division of Masai district. The district has
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eight such administrative divisions and covers
24tOOO sq mis. It extends from Loliondo in the
north down to Kibaya in the south. In the west

It*
it is roughly bound byArift while in the east it 
is bound by the Pangani river. The administrative 
centre of the district is situated at Monduli 
below Tarosero mountain which is one of the 
numerous extinct volcanoes in the region. Masai 
dj strict forms the major portion of Arusha region 
with Arusha as the capital. (See figure 1 a).

The Simanjiro Plains is 64 kilometres south 
of Arusha as the crow flies. Access to it from 
Arusha is by a rough road passing near Lolkisale 
Hill or by a track through Terrat. The study area 
lies between latitude 3*52* to 4*03' south and 
longitude 36°23' to 36*39' east. It is rectangular 
and measures 30 kilometres from east to west and 
19 kilometres from north to south. The boundary 
of the study area was chosen so as to enclose the 
grassland which is the main habitat used by plains 
ungulates. In the north the boundary extends from 
Loiborsoit settlement and runs east-wards through 
the trigonometric point on Loiborsoit and
continues through Lalulunga fjctye and passes just 
to the north of Terat Game Division camp extending 
a further 6 kilometres. Then the boundary turns 
directly south through the Ngusero depression down
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to a point 1*5 kilometres south of the road from 
Lolkisale to Naberera and in line with Sukuro and 
Elwenyenanyuki dams* There it follows a straight 
line westwards through the said dams for 30 

kilometres and then proceeds directly northwards.
It passes along the ridge bisected with scarps to 
a point 5 kilometres west of Loiborsoit* Then the 
boundary runs directly east to the starting point 
(See Figure 1 b)*

2* Topography

The Simanjiro Plains area is on a raised 
plateau whose altitude varies from 1356 to 1605 

metres* The land slopes up gently from the south* 
east to north-west* The general slope is about 
2 % (Anderson, 1972)* The land surface is undulating 
with several low lying ridges in the western half, 
the highest of which has a trigonometric point 
whose altitude is 1605 metres. Both the eastern, 
western and northern boundaries are terminated by 
ridges orientated in a north to south direction.
The ridges particularly in the west and north-west 
are dissected by tectonic scarps* There are also 
low lying depressions in the middle of the plains 
besides one to the extreme west* Tho major 
drainage lines are Terrat, Langong and Kinopini.
They drain north-eastwards into the Kikuletwa river

\
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which flows into the Pangani*

Although the undulating nature of Simanjiro 
is a common feature of the major part of Masai- 
land, the northern region of Masailand is dominated 
by volcanic features. Past volcanic activities 
within this area resulted in the formation of the 
major mountains of Tanzania and indeed East Afrioa. 
The largest is Kilimanjaro followed by Meru* Both 
can be seen from Simanjiro on a clear day* Others 
include Gelai, Kitumbeini and Oldonyo Lengai, which 
is still active* Another dominant feature of this 
region is the Gregory Rift Valley* In this region, 
it extends from Lake Natron in the north and goes 
southwards through the western end of Masailand* 
There are shallow alkaline lakes within the rift 
in this region* These are Lakes Natron, Manyara, 
and Eyasi* In addition to the mountains and the 
rift valley, another outstanding volcanic feature 
of this region is the famous Ngorongoro Crater*
It was probably caused by a collapse during the 
period of active volcanic activity*

The major drainage of Masailand including 
Simanjiro is eastwards into Pagani or Ruvu river* 
The remainder drains internally into the main 
rift valley lakes already mentioned*
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3« Geology find soils

Simanjiro is just south of the northern 
limit of the Archean basement complex region which 
extends from southern Tanzania* This complex ends 
to the north of Lolkisale hill which is 12 rilleS 
north of Loiborsoit the northern limit of the 
plains* Northwards is the great volcanic region* 
Simanjiro is underlain by granitic rocks which are 
ancient rocks of Sedimentary origin, all of 
Precambrian age* The basement rocks include 
metamorphic rocks such as quartzites, schists and 
gneisses* In some localities at Terrat and 
Loiborsoit, the rocks are exposed in long slabs* 
Also some of the gneisses contain garnet* In 
addition there are crystalline limestone and 
dolomite the latter bearing mica as is the case 
at Terrat*

Just north of Lolkisale, outside the study 
area the Basement complex changes into rocks of 
volcanic origin* These extend northwardsto Lake 
Natron. The tuffs also extend from Kilimanjaro in 
the east to the Serengeti Plains in the west* The 
underlying rocks are typically alkaline volcanies 
including olivine basalt, phonolite, trachyte, 
nephelinite, and pyroclastics.
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The soils of Simanjiro are greatly 
influenced by the parent rock materials from the 
basement complex. The major soil within this 
basement complex zone is generally shown on the 
Tanzania soil map as the reddish brown soil of the 
semi-arid regions. The reddish colour is derived 
from gneiss the parent material which is rich in 
ferro-magnesium (Anderson, 1973)• It has also been 
described as dark red sandy clay loam and as a 
latosolic soil (Scott, 1972)* A sample of soil 
from the same zone in southern Masailand has been 
described as plains soil (Mohr and Von Boren, 1934). 
One sample profile from Loiborsoit in Simanjiro has 
been described by Anderson (1973)* The profile was 
from 0-&0cm. Starting at the top horizon the colour 
changes progressiveJyfrom dark brown, dark reddish 
brown in the next horizon to rod in the lowest 
sampled one. The composition varies from sand clay 
loam with moderate crumb structure at the top to 
sandy clay with weak prismatic structure at the 
bottom. The soil seems to be weakly acidic with a 
ph of 5*2 without much change with increasing depth 
sampled. The soil is well supplied with bases 
though low in available phosphorus. It is freely 
drained. Sheehy and Green, (19^9) have described 
another sample from Simanjiro. In addition to the 
characteristics described above, they point out that 
the soil tends to form a hard surface crust. There 
is often a petrocalcic
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horizon of varying thickness at a depth of about 
115cm just above the parent material. In addition 
to the phosphorus deficiency already mentioned, 
the soil has nitrogen deficiency. The cation 
exchange capacity ranges between 10 and 20 m.e 
per lOO gnu decreasing with depth. This large 
cation exchange capacity is due to a high 
concentration of organic matter in the top soil.

This red brown soil of the semi-arid regions 
is very widespread in Tanzania. Desides the 
described examples, it has been mentioned from 
other parts of the Masai steppe (Mohr and Van 
Baren, 195^5 Lamprey, 1963) and central Tanzania 
(Muir et al, 1957* Anderson, 1963)* Although 
this soil type is very widespread in Tanzania, it 
is only restricted to a small portion in Kenya 
to the southwest of Mt. Kenya (Scott, 1972).

Another soil type described by Shoehy and Green
(1969) from Simanjiro is deep black cracking clay 
found in depressions with poor internal drainage.
It has a cation exchange capacity of 35  to 55  me per 
lOO gm with the exchange complex saturated by 
calcium and magnesium making it alkaline.
Available nitrogen and phosphorus is poor.
Organic matter content is 1 * 5 % and decreases with 
depth. This soil is commonly referred to as
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'•Black Cotton Soil” (Scott, 19 7 2). It is also 
variously known as tropical black earth. There are 
both calcareous and non>calcareous types. In the 
former the calcium which is brought in dissolved 
water from higher ground accumulates in the profile 
and is precipitated as calcium carbonate when the 
water evaporates. In the later, the exchange 
complex is saturated with calcium but no excess 
precipitates in the form of calcium cabornate 
(Anderson, 1963)* The black clay in Simanjiro 
belongs to the later group* It is similar to the 
one described from Nachingwea (Muir, Anderson and 
Stephen, 1937)* Similar soils are described from 
various parts of the then Tanganyika (Calton,
1939)* These soils are derived from colluvial 
material (Scott, 1972)* Such soils are alkaline 
with a pH range of 7 and above as illustrated by 
the samples taken by Sheehy and Green (1969)*

The black clay soil forms deep cracks on 
drying. Such cracking is usually caused by the 
proportions of clay and sands and the type of the 
clay mineral present. The usual minerals are 
montmorillonite, illite and kaolinite (Muir, 
Anderson, Stephen, 1957; Calton, 1959| Anderson, 
1963)* Another soil type mentioned by Sheehy and 

Green (1969) is dark grey clay found in shallow 
depressions. This soil is also known as light
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grey to white mottled loamy sand with a laterite 
horizon (Scott, 1972). Variations of it from 
Kongwa have been described as pale grey y buff 
or pallid soils (Muir, Anderson and Stephen, 1957),

4* Climate

In his pioneer work on the classification of 
the climate of East Africa, Griffiths (1958) 
included the Masai Steppe into Zone 8 together with 
Kilimanjaro and Dar-es-Salaam* His classification 
was primarily based on rainfall and this zone 
included areas with an average annual rainfall 
between 1000mm to llOOmm with the main rain
period extending from March to May* In the Masai 
Steppe which covers Simanjiro the average annual 
rainfall is about 600mm (Lamprey, 19631 Ndambo,
1973)* Later on Griffiths and Gwynne (1962) 
carried out more detailed work on the climate of 
Kenya Masailand*Ttey pointed out that rainfall in 
this area is caused by the confluence of air at 
the Equatorial Trough* This Trough or Inter- 
tropical Convergence Zone (I.T.C*Z.) is caused by a 
low pressure belt along the equator caused by the 
position of the sun above the equator* This causes 
wind from the high pressure area to converve on 
the equatorial belt* These are the southeast 
and northeast winds. Along the coast these winds
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are known as the monsoons and bring moisture from 
the Indian Ocean. The 2 rain periods near the 
equator are caused by the crossing of the equator 
by the sun in March and August. The effect of the 
sun on the rain lags behind the actual position of 
the sun by one month. The actual local variations 
in the rain pattern are a result of altitude, 
topography and effect of inland water masses 
mainly around Lake Victoria, Tanganyika and Nyasa. 
Both convetive and relief rainfalls occur. In 
Kenya Masailand and for that matter the rest of 
the Masai steppe, the rains are of the latter 
type (Griffiths and Gwynne, 1962),

*

Although rainfall is a good measure of climate 
in East Africa, a more accepted method involves 
the Moisture Index as originally proposed by 
Thornthwaite (19^8). Basically this method treats 
precipitation as income and potential evapotrans- 
piration as expenditure while moisture stored in 
the soil is a reserve. Pant and Rwandusya (1971)» 
used this method in the climatic classification of 
East Africa. According to this classification the 
Masai steppe including Simanjiro is in a seini-arid 
zone whose Moisture Index varies from -40 to -20.
In their classification of East African rangeland, 
Pratt et al (1966) earlier included moisture indices 
for semi-arid climate to be between to 3°»
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Since the zone proposed by Pant and Rwandusya (1971) 
is very wide, the figures used by Pratt et al (1966) 
are more representative of Masailand. This zone 
neatly correlates with the Acacia-Themeda association.

The temperatures throughout the Masai steppe 
are more or less uniform. Records taken at Sanya 
Chini show a diurnal temperature range of between 
23°C and 26°C between January and February (Ndimbo, 
1973)* This is part of the hottest part of the year 
as this period normally extends from October to 
February. June and July are cool months and the 
lowest recorded temperature in Tarangire was *l°C 
recorded on one night in July, 1958 (Lamprey, 1963).

Surface winds are usually influenced by topography 
and therefore vary from place to place. Winds in 
Masailand are generally weak and are usually less 
than 15 knots (Ndanibo, 1973)* Maximum wind 
circulation occurs between mid-day and 3p*n>. due 
to heating. During September whirl-winds or "dare
devils" are a common feature at around this same 
time.

5. Vegetation

In the global classification of floristic 
regions. East Africa falls in the Paleotropical
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division, African subdivision. It is further 
classified under the Tropical Grassland and 
Savannah biome (Odum, 1959)- within East Africa, 
the major vegetation communities are montane forest, 
intermediate or lowland forest, Miombo woodland, 
Combretum savannah. Acacia savannah, bushland, 
thicket, semi-desert vegetation, grassland and swamp 
(Trapnell and LOngdaU -Brown, 1972). In his 
pioneering vegetation survey of the then Tanganyika, 
Gillman (19^9) included Simanjiro in the grassland 
and savannah area. Van Resnsburg (1951) classified 
the area under grassland and thicket formations. 
Edwards (1951) classified similar vegetation in 
Kenya as scattered tree grassland and open grass
land. In order to use uniform terminology and avoid 
the use of ambiguous terms such as Savannah, the 
classification proposed by the East African Hangs 
Classification Coumlttee has been adopted as the 
standard (Pratt et al, 1966). In this classification 
both ecological and physiognomic approaches are 
given. According to this system, Simanjiro falls 
within the Semi-arid zone whose major vegetation is 
grassland with woodland, bushed grassland and bush- 
land occuring as minor types. The dominant woody 
genera within both the woodland and bushland areas 
of East Africa are Acacia and Commiphora and hence 
the derivation of the name Acacia-Commiphora 
woodland or bushland. The dominant grass is Themoda
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triandra and hence this vegetation is named the 
Acacia Themeda association. It extends from 
northern Kenya and north eastern Uganda to central 
Tanzania (Edwards, 1951? Langdale— Drown and Trapnell, 
1972). Various parts of this community have been 
described in detail from Kenya (Edwards and Bogdan, 
1951) northeastern Uganda (Bredon and Wilson, 1963) 
and northern Tanzania (Lamprey, 1963? Greenway and 
V«sey-FitzGerald, 1969? Watson, 1969? Herlocker and 
Dirschl, 1972). Acacia tortilis is the most charac- 
teristic tree while in Tarangire the dominant 
Commiphoras are C. schimperi and C*_j>il̂ osa (Lamprey, 
1963).

The grassland types found within the Acacia- 
Themeda savannah are usually dominated by short to 
medium height grasses. The major grasslands are 
Serengeti and Athi-Kapiti but there are numerous 
scattered variations of grassland throughout the 
area (Heady, I960). The main grass species found 
in these grasslands besides Themeda triandra are 
Digitaria macroblephara, Peimiaetum mezianum and 
Cynodon dactylon. Other important genera include 
Sporobolus, Setaria, Panicum, Eragrostis and 
Bothriochloa (Michelmore, 1936).

In his classification of grassland types in 
East Africa, Heady (i960), recognised the
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Si anjiro plains as an important second variant 
of what ho called the Themeda-Hypurrhenia zone 
the latter covering a wide area in northern 
Tanzania east of Lake Victoria and also found in 
Ankole Uganda and the Athi-Kapiti plains in Kenya.
So far he was the first person to describe generally 
the species composition of Simanjiro plains. He 
mentioned the dominant grasses as being Panicurn 
tnaasaience. and a low form of Digitaria milanjlann 
in association with Cenchrus, Sporobolus, Chloris, 
Harpachne and Microchloa. A common constituent of 
the bush was Commiphora- achimperi in association 
with Acacia, Dalbergia, Sclerocarya, Grew!a. 
Balanites, Dichrostachys, Boscia and Albizia.

6. /\nimals present
a. Common mammals

The Simanjiro plains has already been mentioned 
as being part of the great game country of northern 
Tanzania. Brovn (1965) refers to the whole complex 
of the Bast African grassland as "an animal paradise." 
Therefore it is obvious that animal species found 
in Simanjiro are generally those found throughout 
thu Acacia-Themeda savannah. Accounts of thess 
animals can be found in the numerous general 
publications on the subject and only a few will be 
mentioned here (Roosevelt and Heller, 19151 Bere 1962;
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Maberly, 1962; Williams, 1967; Dorst and Dandelot, 
1970). A standard account of the taxonomy and 
distribution of the mammals of the present Tanzania 
is given by Swynnerton and Hayman (1951).

There are 8 common large wild herbivores and 4 
common domestic herbivores in the study area. All 
of them except one fall under Class Mammalia and 
the ono exception belongs to Aves. Among the 
mammals, the Order Artiodactyla predominates being 
represented by 12 species the other 2 belonging to 
Perrisodactyla. Hie nomenclature used in naming 
them is mostly after Swynnerton and Hayman (1951)*
The family Bovidae is represented among the game 
species by the Eastern White-bearded Wildebeest 
Conochaetes taurinus albojubatus Thomas, East African 
eland Taurotragus oryx patteraonianus Lydekker, 
Grant’s gazelle, Gazella grant!, Thomson’s gazelle, 
Gazella thomsonii Gunther and impala, Aeuvceros 
melampus suara (Matschie). Among the domestic 
species it is represented by Masai Zebu cattle Bos 
taurus Linnaeus, goat Capra hircus Linnaeus and sheep 
Ovis aries Linnaeus. The first*game species are 
migratory and the others are resident.

In addition to these common bovids, there are 
some which are rather uncommon in the area. lhere art 
a few Lesser Kudu .Strepsiceros imberbis australis
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(Heller) resident in the area and they are seen 
only occasionally in dense bushland. Also Coke'a 
hartebeest Alcelephus buselaphus cokii Gunther 
sometimes wander into the study area and they were 
seen within the woodland. On rare occasions 
Fringe-eared oryx Oryx beisa callotis Thomas visit 
the plains during the rains. Cape buffalo Syncerus 
caffer (Sparrman) are infrequently seen in the densely 
wooded ravines. Giraffe Giraffa Camelopardalis 
ti££e^8kirchi Matschie is the only common non-bovid 
artiodactyl ungulate found in Simanjiro.

The order Perrisodactyla has two common species 
in the study area. One is Burchell*s zebra Equus 
burchellii bohroi Matschie and the other is the 
domestic ass Equus asinus asinus Linnaeus. Black 
rhino Diceros bicornis bicomis Linnaeus is rarely 
seen in the plains.

Elephants Loxodonta africana knockenhaueri 
Matschie which belong to the Order Proboscides 
sometimes go into the plains at the height of the 
dry season to drink from the dams and permanent 
springs in the area.

In addition to the large mammals already 
mentioned Masai ostrich Struthio camelus massalcus
Newmann is a common herbivore of the Simanjiro Plains.



Though belonging to the Class Avcs, the birds, its 
feeding habits, size and abundance place it is in 
the same ecological position as the mammals.

The study area also has the usual array of 
Carnivora found in the grassland habitats of East 
Africa. The Masai lion Panthera leo massaica 
(Newuiann) is quite common in Simanjiro. Although 
notcommonly encountered, frequent roaring at night 
and incidences of cattle raiding especially during 
the dry season indicate their presence. Similarly 
the common occurence of leopard Panthera pardus fusca 
F.A.A. Meyer is detected through kills hidden in 
trees and also leopard purring is commonly heard at 
night. Cheetah, Acinonyx jubatus raineyi Heller, 
are occasionally seen in the area. Spotted hyena, 
Crocuta crocuta (Erxlebe) is the common species in 
Simanjiro while the striped hyena. Hyena hyena dubbah 
F.A.A. Meyer is less common and so is the aard-wolf 
Proteles cristatus termes Heller.

The wild Canidae are well represented by the 
Golden Jackal Canis aureus bea (Heller), the side- 
striped Jackal Canis adutus notatus (Heller), the 
Black-backed Jackal Canis mesomelas mcmlllani (Heller). 
The African wild dog Lycaon pictus lupinus Thomas 
appears intermittently when the migrant ungulates are 
present. Also present is the Bat-eared fox Otocyon
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megalotis virgatus Miller. There are numerous 
domestic dogs Canis fai.iiliaris Linnaeus some of which 
have turned feral.

Besides the large animals already mentioned, 
there are numerous smaller mammals in Simanjiro.
The most commonly seen is the Ugogo dikdik 
RhjQichotra^us kirlcii thcmasi Newmann. It is easily 
seen in the dense woodland and bushland at Terrot.
The steinbok Raphicerus campestris neumanni 
(Matschie) is a common inhabitant of the woodland, 
bushland and grassland especially where there is 
medium height grass such as Themedn triandra and 
Hyparrhenia fillipendula. Warthogs Phacochoerus 
aethionicus aeliani (Cretzschmar) are easily seen 
during the rains at wallows. There are two species 
of primates in the study area. Velvet monkeys 
Cercopithecus aethiops johnstoni Pocock are confined 
to the dense drainage line woodland and can always 
be seen at Terrat within the vicinity of the ground
water forest. Newman’s Olive baboon Papio anubia 
nBiunnnni Matschie inhabits the more open woodland 
and can be commonly seen near settlement at Terrat 
and Loiborsoit area when maize is maturing. Other 
smaller species found in Simanjiro are listed in 
Appendix 2.



47

b* Taxonomy and general diatribution of the common 
large herbivores

In the present study it was intended to include 
only species constituting the large herbivores*
These are zebra* wildebeest, eland* Grant's and 
Thomsons gazelle, impala, ostrich* giraffe, cattle, 
goats and sheep* Their general taxonomy and 
distribution is therefore explained mainly with 
regard to East Africa* The source of material 
is Swynnerton and Hayman (1951) unless otherwise 
indicated* The zebra species found in Simanjiro 
is the same one found throughout East Africa and 
is referred to as East African Burchell's zebra*
There are several races of zebra found in the 
Ethiopean (African) Zoogeographical region.
Burchell's zebra is a race whose distribution 
extends from southern Sudan, Ethiopia and Somalia 
through Tanzania down to the upper Zambezi area*
It has also been referred to as Grant's zebra, the 
actual Burchell's race being regarded as extinct 
(Dorst and Dandelot, 1970)*

The wildebeest found in Simanjiro is regarded as 
a separate race known as the Eastern White-bearded 
wildebeest* It is distributed in Kenya and Tanzania 
Maaailand east of the rift wall* It is found in the 
Athi Plains, Sanya Plains, Lake Manyara and Tnrangire*



- 48 -

The most numerous race is the Western White-bearded 
wildebeest Connochaetcs tcurinus hecki (Neu.ann) 
which is found on the Serengeti-Mara Plains. The 
Eastern White-bearded wildebeest is supposedly 
bigger than the Western White-bearded wildebeest 
(Lamprey, Pers. Comm). The White—bearded wildebeest's 
distribution extends from the Tana river down to 
Wembere Plains in central Tanzania. It is also 
referred to as the Brindled gnu (Dorst and Dandelot, 
1970)* The other wildebeest found in Bast Africa is 
the Nyasa Blue Wildebeest, Connochaetes taurinus 
johnstoni (P.L. Sclater) found in Southern
Tanzania the largest concentration of which is in 
the Selous Game Reserve (Rodgers, 19 1 ). The East 
African eland found in Simanjiro is the most common 
race found in East Africa. Its distribution extends 
from Tana river down to central Tanzania and also in 
Uganda. The other supposed race is Livingstone's 
eland, Taurotragues oryx livingstonii (P.L. Sclater). 
This is confined to Southern Tanzania (Dorst and 
Dandelot, 1970).

Similarly, Grant's gczelle found in Simanjiro is 
the commonest in Tanzania and Kenya. It is found 
from the Tana river down to central Tanzania. The 
other supposed race, tho Wide-horned Grant's gazelle 
or Robert's gazelle is confined to Western Masailond 
and near Lake Victoria.
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Thomson's gazelle occuring in Simanjiro is 
distributed in both Kenya and Tanzania. It is 
found south of Mount Kenya extending southwards to 
the east of the Rift Valley. It is found on the 
foot of Kilimanjaro and throughout eastern Masailand 
Mbulu and down to Wembere Plains. The other so 
called Black-snouted Thomson's gazelle, Gazella 
thomsonii nasalis is distributed west of the rift 
valley northwards from Lake Eyasi to Speke Gulf, 
and in Kenya it extends from the Loita plains, north 
eastwards into the Rift Valley and then northwards 
to the west of Mount Kenya. It is also called 
Gazella thomsonii biedermanni (Swynnerton and 
{layman, 1951} Brooks, 1961).

The impala found in Simanjiro known as the 
Tanganyika impala is the same as the East African 
impala. Its distribution extends from northern 
Kenya, Uganda and Tanzania. The so called Southern 
or Nyasaland impala Aepyceros melampua johnstoni 
Thomas is confined to southern Tanzania.

The Tanganyika or Southern giraffe found in 
Simanjiro is the commonest in East Africa. Other 
races found in East Africa are the Reticulated 
Giraffe Giraffa Camelopardalis reticulata and the
Baringo Giraffe, Giraffa Camelopardalis rothBchildi 
(Dorst and Dandelot, 1970).
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The Masai ostrich found in Simanjiro is the sane 
race found throughout Kenya/Tanzania Masailand. The 
other race, Struthio camelus molybdophanes Keichw is 
found in Kenya north of Tana river (Mackworth-Praed 
and Grant, 1955)*

The livestock owned by Masai are zebu cattle, 
dwarf goat, sheep and donkey. The Masai zebu cattle 
are the same type throughout East Africa although 
there are variations in size. They originally came 
to East Africa from East Mesopotamia where they had 
long been introduced from Asia. The zebus owned by 
Masais are smaller than those owned by the Borana 
and Nandis. The latter two are called Boran and 
Nandi breeds. The other local cattle found in East 
Africa are the neck-huraped Sangas or humpless long 
horn cattle (Ebstein, 1955)*

7* Human occupation

Hie main tribe inhabiting the Simanjiro plains 
are the pastroral Masai. This is a well
known tribe in East Africa which ranges from northern 
Kenya down to central Tanzania. The war-like nature 
of this tribe in the early days virtually kept 
Masailand out of bounds for the other African tribes. 
Even the earjy travellers had a hell of a time trying 
to cross Masailand. Thomson the famous explorer was
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the first to travel across Masailand and had his 
share of encounters with Ol-Masai (Loftus, 1959).
In spite of occupying such a huge tract of land, 
the Masais are rather few in number. In the 1957 
census the population of Masai district was 64,683 
people distributed at a density of 2,6 people/square 
mile (1.04 people/km2). The average for the whole 
of Arusha region is 12.48 people/square mile (4.8l 
people/km2).

The section of Masai found in Simanjiro are 
the Il-Kisongo. This group occupies most of 
southern Masailand from Kilimanjaro and Arusha 
southwards. Around Arusha live the Il-Arusha. 
Further north are the Il-Purko whose distribution 
extends into Kenya whore it merges with other 
sections. For a full explanation of the different 
sections and their origin see Ole Sankan (1971)*

Another smallor tribe which wanders in Simanjiro 
in pursuit of game animals are the Ndorobo who have 
already been mentioned earlier. Their excursions 
into the plains are during the rains when there is 
plenty of game to hunt. Normally their semi
permanent haunts are south of Simanjiro where the 
more dense vegetation and rocky outcrops afford them 
better stalking cover and shelter. The distribution 
and habits of the Ndorobo or Il-dorobo in southern
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Masailand has been amply described by Maguire (1948),

In addition to the Masais and Ndorobo, Simanjiro 
has recently been invaded by the Waarusha from Arusha 
for purposes of cultivation and livestock grazings 
Their main settlement is at Terrat* There are a 
few Somalis and Habesh who are traders* Othor 
lesser tribes who are found in Simanjiro include 
a few Chaggas, Pares, Mbulus and Sukumas* Their 
main interest is trading with Masai or gsastone 
prospecting* This is not to mention the more or 
less de^tribalised urban Africans’who often drive 
into Simanjiro mainly for poaching purposes* Also 
during the hunting season, the white professional 
hunters with their rich usually American or 
occasionally European clients camp in the area for 
hunting*
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Chapter III
VEGETATION ANALYSIS

1* Methods
a. Vegetation type mapping:

One of the objectives of the vegetation 
study was to classify the different vegetation 
types. Determining what a vegetation type is 
presents quite a formidable task especially in 
the tropics where the vegetation is extremely 
varied. In this aspect the classification of 
Pratt et al. (1966) was used. Aerial observations 
were made over the area and the extent of grassland, 
woodland, seasonally water-logged bushed grassland 
and bushland sketched on a rough map. Grassland 
included all the area covered primarily by grasses 
with a few widely scattered trees and shrubs. 
Woodland included the area covered by trees. The 
seasonally water-logged bushed grassland included 
grassland in depressions or sumps interspersed 
with bushes. Bushland included the area covered 
with a dense growth of bushes and shrubs. 
Determination of boundaries between different 
woodland subtypes was rather difficult because 
there was for example no clear cut boundary between 
the Commiphora woodland and the Acacia-Commiphora 
woodland. However the different woodlands are 
usually associated with specific topographic
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features and soil types. So these were used in 
order to determine boundaries. Even then these 
could not be taken as rigid boundaries. These 
nore or less arbitrary boundaries were adjusted by 
reference to identifiable ground land marks such 
as hills, drainage line, roads, tracks, and ridges 
also shown on the 1:50,000 Series Y 742 maps of 
the Tanzania Survey Division. The area of each 
type was obtained by superimposing a transparent 
paper grid each 1 kilometre square and the number of 
grids falling in each type added up to make the 
whole area. Protrusions over half the grid were 
counted while those less than half the grid were 
discarded. After mapping the different types, 
each one was analyzed in detail for quantitative 
characteristics which were used in determining 
the different vegetation types.

b. Quantitative vegetation analysis 
(i) Grassland analysis

There are several methods used in studying 
vegetation each of which is valid for a given 
vegetation type. These are explained in detail 
in various manuals (Posting, 1956; Greig-Smith, 19571 
Cain and Castro, 1959; Kershaw, 1966). All of 
the methods aim at analysing dominance.
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In this study, the first method used in 
analysing the grassland was the List-count quadrat 
one* This is satisfactory in determining species 
composition, frequency and density. This method 
has been extensively used in the range lands of the 
United States and the 1 metre square quadrat has 
been adopted as standard for grasses (Stoddart and 
Smith, 1955)* Very little or no work has been 
done using this method in East Africa* It has 

, only recently been used in field exercises by 
botany students (Kokworo, 1971). It could be 
because It is a rather laborious and time consuming 
method* Kcrfoot (1965) working in northern Uganda 
extensively used the "point" method and line 
quadrats to analyse frequency, density and cover*
In this study, it was rather difficult to detornine 
individuals of clumped or tufted species such as 
Panicuni colorotmn and Pennisotuin nozianun or 
rhizomatous species such as Digitaria macroblephara. 
The quadrats were too small for obtaining valid 
results for big shrubs such as Uarleria rai mlosa 
and Ipomoea hildebrandtii. The relationship 
between quadrat size and plant size has been amply 
discussed and it is now an accepted fact that the 
larger the species to be sampled the larger the 
quadrat size needs to be (Cain and Castro, 1959)* 
Therefore in this study the large species wore 
analysed using quadrats measuring 10 by 10 metres*
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In order to obtain a uniform dominance measure, 
the line interception method (Cain and Castro,
1959) was used. This eliminated the problem of 
size and shape of the different species. It 
gave cover percentage. This method was also 
developed in the United States and found to be 
accurate in measurement of grass types (Cook et al, 
1962), Cover is used extensively in the United 
States in determining range condition and trend 
(Stoddard and Smith, 1955)*

Hi* List-count quadrat Method (Cain and Castro, 
1959) was used in obtaining frequency, density and 
percentage composition of the different spocies.
Six sites were chosen within the grassland at 
Loldnolemet, Olmanio, Kboreti> Tukusi,Narahangishu 
and Langurale, The sites were chosen so as to 
cover the whole area. The method used involved 
using a metre square frame consisting of four 
pieces of wood screwed together when being used 
but could be dismantled whon not in use for easy 
carrying (see figure 2), At each site, a transect 
was arbitratily placed by means of a sisal string 
marked with red ink at one metre intervals. The 
wooden quadrat was placed on the ground at each 
10 metre interval and the number of plants of 
each species therein recorded. In order to 
determine the number of quadrats which would be
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sufficient for a representative sample for this 
area the species number curve tost was applied 
(Oosting, 1956), In this test, the number of 
species accumulated in the sampling is plotted 
on the Y axis and the number of quadrats on the X 
axis. The points are then joined by a curve.
The curve at first rises steeply because of the 
high number of new species counted. Then it 
starts to flatten out as fewer additional species 
are encountered and eventually further quadrats 
yield no new species and the curve becomes level. 
Sampling is considered adequate where the curve 
levels (see figure 5)•

The Line-intercept Method (Cain and Castro, 
1959) as already mentioned was used in determining 
ground cover, the latter being defined as "the 
proportion of ground occupied by perpendicular 
projection on to it of the aerial parts of 
individuals of the species under consideration" 
(Oreig-Smith, 1957) • In this method a baseline 
is laid out by means of a string, chain or 
measuring tape. Then at certain intervals chosen 
randomly or systematically, straight lines 10 

metres long are laid out perpendicular to the base 
line. Starting from the base line and proceeding 
along each line the width of the aerial parts of 
each species falling across the line is recorded.



Line interception method

showing how the plant cover segments are measured
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All widths of the same species are added up and 
expressed as a percentage of the whole 10 metre

Ihis then gives the percentage cover of that 
particular species (see figure 3).

( i i  ) • ^ o o d la n d _ jm d _ J > u sh la n d ><j m a l 2 r s i s

The woodland vegetation was analysed with the 
plot-less variable-radius sampling method developed 
by Bitterlick in Austria (Cooper, 1963). This 
method was found to be rapid and accurate in 
determining basal area. Similar to the methods 
used for analysing the grassland this method has 
not been widely used in ecological studies in East 
Africa although it has been extensively used in the 
United States for forestry studies (Cain and 
Castro, 1959)• In order to measure crown cover 
a modification of this method as proposed by Cooper 
(1963) in the United States was used. He has given 
a full discussion of the principles involved and 
the validity of the method. In order to test the 
validity of this method in this study aerial 
photographs were taken within each vegetation type. 
Also actual crown projections were measured and 
the results compared. There were no significant 
variations thus proving the validity of the method. 
Agnew (I96&) used it satisfactorily in Tsavo 
National Park and commended it for being simple and
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quick and ideally suited for accurate large scale 
vegetation survey. This method cannot be used in 
bushland with density of more than 35 percent 
(Cooper, 1963) and aerial photographs were the 
only means used in determining cover. Other 
methods which have been used in East Africa in 
woodland analysis include use of stereoscope to 
determine cover density from aerial photographs 
(Su n nin g . 19*72) *

the point-centred quarter method (Herlocker 
and Dirschl, 1972; Vesey-Fitz Gerald, 1973) and 
forestry enumeration (Abraham, 1958; Parry, 1966). 
Methods used in the grassland were only used in 
assessing the understory composed of low shrubs, 
herbs and grasses. The measurement of trees had 
to be done by another method. In order to get 
rapid results as already mentioned, plot-less 
sampling originally introduced by Bitterlick 
(19**8) was used to determine basal area cover.
In this method a sighting gauge is constructed 
with a piece of wood 35 inches (83*82 cm) long 
with a peep hole at one end and a metal piece at 
the other end 1 inch (2.54 cm) wide (see figure 4a).

An arbitrary baseline was selected in the 
woodland along a particular compass bearing starting 
from a land mark such as an ant-hill or characteristic 
tree. Then the surrounding trees were viewed through



Cross- ba
E^e piece 
pi n-hole w1- ^

~«T4cm Mem
Figure

(a)

An a n g l e - g a u g e  used f o r  e s t i m a t i n g  b a s a l  a r e a  i n  
th e  w ood land.

An a n g l e - g a u g e  used f o r  e s t i m a t i n g  t r e e  and s h r u b  c o v e r  
d e n s i t y  i n  t h e  w o o d la n d .



- 60 -

the peep hole of the angle-gauge* Trees whose
diameter at breast height (d*b*h*)
appeared larger than the 1 inch cross-arm were
recorded* Sightings were repeated until a

oext
complete rotation was made* The^point was ohosen 
far enough along the line so as not to include 
trees already recorded from the proceding point*
This procedure was repeated,until sufficient 
samples were obtained*

The angle-gauge is made such that when it is
held to the eye it intercepts a horizontal angle of
1°44** This angle was chosen such that it subtends
tree trunks at their breast height diameter (d*b*h*)
at distances equal to 33 times their diameter* If
a tree has a d.b.h* of 1 metre it will subtend the
angle when viewed from a distance of 33 metres
(see figure 4c)* In this exercise the tree trunk
is assumed to be circular in shape* So using the
same reasoningv a trunk that intercepts a larger

0 |  ,  •angle than 1 44 will appear larger than the 
Bitterlick stick's crossarm and is closer to the 
eye than 33 times its diameter* One which intercepts <9 
smaller angle is farther away and will appear smaller 
than the cross arm* The r&lqbonshjps are derived 
from the fact that the ratio of the arm to the
cross-arm is 33*1



If a circle is drawn using the cross as
its diameter and another one is drawn using the 
whole art!i as the radius, and if it is further 
assumed that the small circle has a diameter of 1 

unit, the large circle will have a radius of 33 

units* Therefore the relationship between areas 
of the two circles can be calculated as follows:- 

Let d be the diameter of the snail circle 
The radius of the large circle will then be 33<J 
The area of the small circle Ai will be T(d*5) 
In this case Ax will be 0*7637 square units 
The mrea of the large circle A2 will be TT(33d) 
In this case A2 will be 3422.5092 square units 
Therefore the percentage of the area of the 
large circle occupied by the urea of the 
small circle will be A^/A^lOO
In this case it will be 0*7857/3/»22*5092 x 100

« 0.029S
In order to determine what this means in terms of
acreage, let us assume the large circle to equal
one acre. Using a table of conversion (Pennycuick,
1974) we find the area of one acre to be 43560ft1'
which is assumed to be the area of the largo circle.
Therefore during field measurements each trunk which
seems large than the width of the cross-arm occupies 

210ft /acre of the plot being sampled. But during
actual measurements each trunk appearing larger

y*

than the cross-arm is counted as 1. Therefore to
oconvert that to be expressed in ft /acre it is



Mechanics of the angle-gauge
Area of the large circle i.e area under survey - 1T)£s-Tr33*
Area of the small circle i.e area of tree trunks 5
Therefore the portion of the small circle to the large one

cJT. 5Z 3 1
T l V -  -  9T 5 S 6

If the area under 3urvey(large circle) = 1 acre(43560 ft )
The portion of the small circle or tree trunk - 43560 or 1/10

T35S
Therefore the number of tree trunks subtended by the angle-gauge 
multiplied by 10 gives the basal area in square feet per acre or 
by 2.29 to get the basal £rea in squars metres per hectare.
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multiplied by 10. So the relationship of 33:1 
was chosen so that when multiplied by 10, the 
count of trees thc».t are subtended by the angle as 
the viewer sweeps a complete circle gives a

oproduct equal to the total basal area in ft /acre.
To convert this into W2/hectore again the table of 
conversion factors is used and figure of 2.29 is 
obtained. That is you multiply the number of trees
that are subtended by the angle by 2.29 to get the

2basal area in M /hectare.

In order to obtain crown cover, a modification 
of the above method as given by Cooper (1963) was 
used. In this method, the cross-arm is 6 inches 
and the arm is 30 inches thus creating a ratio 
between the arm and cross-arm of 5x1* Using the 
same argument as already given for the Ditterlich 
Method, a circle inscribed around the cross-arm 
such that the letter forms the diameter, is 1# of 
the circle inscribed such that the arm forms the 
radius. This is because if the same units are used,

T 2_ 5 which
equals 78.57 square units and that of the small 
circle will bo If 5 which equals 0.7857 square 
units. Therefore each crown appearing larger than 
the cross-arm occupies 1% of the area being sampled.

Another method used in estimating crown cover was
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by actual measurement. llie crown was projected on 
to the ground and the diameter taken. For large 
trees this was done by taking two points on the 
ground which were directly below the two ends of 
the crown on each side of the trunk and the distance 
measured. The crown cover was then obtained by 
calculating the portion^the total area sampled 
obstructed by tree crowns. Measurements were taken 
in an area 10 metres in radius. The percentage 
cover of each species was the total area it 
occupied in the total sampled urea. This method 
was used for comparison with the preceding method.

Further analysis of crown cover in the 
woodland and bushland was made from aerial photo- 
graphs. The photographs were taken by a Motorized 
Nikon mounted through a hole cut through the belly 
of a Piper Cruiser flying at an altitude of 1000 ft. 
(304.8 metres). The film used was 35 mm Agfa 
Pancliroraatic. Exposures were timed at 2.5 second 
intervals while the speed of the plane was about 
160 kilometres per hour. This created a 60# 
overlap in the photographs. Later the portion of 
the ground covered was calculated from tho developed 
photographs (see plate 6).

The size distribution of the trees within 
each woodland association was recorded by measuring
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tbe diameter at breast height of* all trees within 
a radius of* 10 metres at each stop during the 
plot-less sampling* Smaller trees were measured 
in the middle of the main stem* Regenerating sap— 
lings oi Acacia tortilla within the grassland had 
their height measured in order to assess the 
effect of fire on them on one ridge. The severity 
of cuts and fire damage together with infestation 
by ants were recorded in order to assess tree 
mortality in a sample taken at Terrat. This was 
confined to Acacia tortilis which is very much 
affected by cutting and fire (Herlocker, 1972). 
Commiphoras were not included because of their high 
regeration even after cutting (Burtt, 1953).

c. Plant collection

A collection of the common plant species of 
Simanjiro Plains study area was made in order to 
compile a check-list. Entire specimens preferably 
in flower were collected by carefully digging them 
out with a hoe, and gently shaking off the earth 
from the roots. Only twigs of trees and shrubs 
were collected. The specimens were then placed 
between folded newspapers measuring 28 by 43 
centimetres and strapped in a plant press
measuring 30 by 45 centimetres.
Before placement, the plants were carefully laid
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out so that the various structures were clearly 
displayed and would not be damaged by strapping. 
l otus were written on a piece of” paper which was 
placed inside the newspaper cover with the plant. 
Iiuoimation recorded was date, common name, generic 
name and specific name if known, family name, 
locality, general description and the name of the 
collector. After a day's collection, specimens 
were then transferred to folders made of felt paper 
enclosed in lianila folders whose dimensions were 
the same as those of the newspapers. They were 
stacked and strapped in the . press again. They
were left in a dry place under shade for deselection. 
Care was taken not to expose them to direct sunlight 
as this would make them too brittle to be handled 
without breaking. After drying them for a day or 
two the specimens were transferred to fresh felt 
paper folders and pressed again using more pressure 
by piling heavy stones on boards placed on top of 
the stacks.

before mounting them each specimen was treated
with a preservative sug<&sted ̂ y the East African 
Herbarium (Kabuye* Pera/Comm*') for protection against 
damage by insects and smaller organisms. The 
preservative was made by first melting 227 grammes 
of phenol crystals then added to a mixture of 18 

litres 9036 alcohol and 454 grammes mercuric chloride.
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The whole mixture was shaken until it dissolved.
It was applied to plant specimens with a brush and 
tho specimens left in the open shade to dry.

After drying the specimens were each mounted 
by transparent cello tape on a sheet of stiff white 
paper. All the notes recorded in the field were 
copied on a specially prepared lable and glued to 
the right hand corner of the paper (See plate 2b). 
Two or three specimens of each species were put 
in each folder.

Index cards were kept for each species 
collected so as to simplify classification. 
Information put on the cards included species, 
genera and family according to botanical 
nomenclature adopted by' the Flora of Tropical East 
Africa whenever possible. Grasses were named 
according to the nomenclature used by Napper (1965). 
The tribe/in Gramineae ji«f̂ >included.

Plants were identified by keying them with the 
Flora of Tropical East Africa and other common 
check-lists and guides (Brcnan and Greenway. 19^91 
Edwards and Bogdqn. 1951I Barker
and Napper. I960; Dale and Greenway. 1961; Lind 
and Tallantire. 1962; Heritz-Smith, 1962). Both 
identified and unidentified specimens were later
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sent to the East African Herbarium for confirmation 
of the former and identification of the later*

2, Results
a« Major vegetation types

Observations on physiognomy of the vegetation 
in Simanjiro showed 4 easily distinguished types*
These were grassland, woodland, bushland and 
seasonally waterlogged bushed grassland (see figure 
6)* The naming of these types is after the 
proposed classification of Pratt et al-(1966), for 
East African rangelands* The differences between 
these types were distinct enough and it was possible 
to recognise them immediately after the reconnaissance 
survey*

(i) Short Digitaria - Panicum grassland

This is the largest vegetation type in the 
Simanjiro Plains*. It covers 291 km2 or of
the study area* The grassland occupies the central 
portion which has gently rolling topography* The 
altitude varies from 1417 metres to 1524 metres*
On the whole, the grassland is in one continuous 
formation* However, there are grassland islands 
found in the other vegetation types at Loldnelemet, 
Mboreti, and Tukusi (see figure 6)* The periphery
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oi the grassland is mainly occupied by woodland 
and bushland.

Data obtained from the list-count quadrats 
was used in calculating density, frequency and 
percentage composition as follows:
Density * total number of plants of a species in all 

quadrats
total area of quadrats sampled 

Each quadrat is M** so the density is obtained in 
plants/M2

This was expressed as number of plants per square metre 
Percentate Frequency * total number of quadrats

occupied by a species x lOO 
total number of all quadrats 
sampled

Percentage composition * the total number of plants of a
species in all quadrats x 100 
the total number of all species 
in all quadrats

These parameters were used in determining the relative 
dominance of the different species, dominance being 
described as "the relative degree to which a kind 
of plant predominates in competition for limited 
supplies of the necessities of life", (Cain and 
Castro, 1959)• The domiant species characterise a 
particular vegetation type. The results of the 
dominance parameters are given on table l-7b.
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Data from the Line-intercept method was 
used in estimating percentage cover of each 
species as followst-

Percentage cover * total of lengths of line occupied
by a species x 1 0 0 __________
total length of line

Results of percentage cover analysis are given in 
table 7a

In order to combine all the dominance characters 
into a single expression the importance value index 
(IVI) originally used by Curtis and McIntosh (Cain, 
and Castro, 1959) in analysing data from an upland 
forest in Visconcin in the United States was 
calculated* In the index, the relative density, 
relative dominance and relative frequency are added 
up. The values are obtained as follows

Relative density (RDE) = density of a species in the
whole stand x lOO
density of all species in the
whole stand

Relative dominance (ilDO) ■ percentage cover of a species in
the whole stand x 1 0 0 _________
percentage cover of all species 
in the whole stand

Relative frequency (RF) «* Percentage frequency of a species
in the whole stand x 1GO
percentage frequency of all 
species in the whole stand
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The Importance Value Index (IVI) = RDE + RDO ♦ RF 
The results of the important value index are given 
on table 7b.

The most dominant species in the grassland is 
Digitaria macroblephara> The average height of this 
species was 18 cm. and this falls in the short 
grass category proposed by Pratt et alt (1966).
It had the highest dominance values in all the 
transects sampled. The density varied between 
3*4 and 7*02 plants/M • I IS average ground cover 
in sampled areas was 14.7$ and it constituted about 
one third of the total plant cover within the 
grassland. The high frequency recorded for this 
species meant that it is more or less evenly 
distributed throughout the grassland. Its 
Importance Value Index was 61.77 and again the 
highest recorded. The next species in dominance 
within the grassland is Panic urn coloration. The 
average height was about the same as that of the 
preceding species thus conforming to the short 
grass category. The average height of this species 
in Simanjiro is below the expected average height.
It is normally found growing at heights of over 
60 cm. However Napper (1965) points out that it 
is a very variable perennial found growing from 8 

to over 100 cm. high. Its density was somewhat lower 
than that of Digitaria macroblephara varying between
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1 and 5 plants/M • It was widespread throughout 
the grassland but its percentage frequency in 
°®8 locality was $̂/o* Its percentage ground cover 
was between 0*85 and 9*^5« The Importance Value 
Index was just over half of that of the preceding 
species thus attaining second rank*

Ranking third in dominance in the grassland 
is Lustachys paspaloides* Its Importance Value 
Index in the sample transect was 36*30 which is 
just below that for Panicum coloratum* In the 
transect at Tukusi it had the highest density*
The next important species is Pennisetum mezianuin 
commonly known as wire grass* This is a tough 
clumpy growing species whose distribution is more 
patchy than any of the preceding grasses* Its 
frequency varies between 5 % and 555"» It is more 
associated with clay soil* It is also found in 
dense stands near bomas such as at Olmanie* Another 
important species with a patchy distribution is 
Thomeda triandra. Its distributions in the plains 
seemed to be associated with incidence of fire* While 
its frequency at the Mboreti transect where the 
incidence of fire is very low was nil* its frequency 
at Loidnelemet was iiO% and the latter area was burnt 
in each of the years during the study period.

The tufted and short Microchloa kunthii is
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another common constituent of the Simanjiro short 
grassland. Its density is high during the rains 
as the shoots sprout profusely then but die out later 
on in the season. However its highest recorded 
percentage cover was 0.21. Another common short 
grass in Simanjiro is Harpachne schimperi. Its 
density in the sampled transects was low ant) had 
percentage cover ranging between 0.20 and 1 .2 6  

and its overall Importance Value Index was 6.38 
which was about a quarter of that for the preceding 
species. Cynodon dactylon is also found in 
Simanjiro but its distribution like that of 
The eda triandra is not uniform. Its frequency 
varied from nil at Langurale to 90% at Mboreti.
The transect run in the latter area was on a 
ridge and field observation indicated that 
this species preferred ant-hills* ridges and 
abandoned Masai bomas. All these localities 
had more moisture and fertile soil. Eragrostis 
superba has an even more infrequent and sparse 
distribution than the preceding species.
Bothriochloa radicans is also less common in the 
main plains as a whole but one of the main 
constituent at the isolated piece of grassland 
at Loldnelement where it had percentage cover 
of 9.72 and percentage frequency of C 5 % »

There are other peren .ial grass species which
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are present but not common in the Simanjiro 
plains. These include Sporobolus helvolus, s .  

fcstivus, Heteropogon contortus and Digitaria 
scalarum. The uncommon annuals include Aristida 
adscensionis and Chloris pycnothrix. See Appendix 
I for a complete list of grasses found in Simanjiro.

Besides grasses, the short*grasaland area is 
well endowed with a variety of shrubs and herbs.
The most dominant and characteristic shrub is 
Barleria rai urosa. This is a spiny and dense 
growing shrub. The average width of clumps measured 
was ?6 .2 cm and the average height was 33*9 cm.
It is generally higher than the grasses and hence 
easily noticeable. The average density was between

QO.l'i and 0,84 plants/M while its cover was between 
3*15 and 6.03 percent. The Importance Value Index 
was 10.31 and ranked six overall. The only areas 
where it was absent were some localities at Mboreti, 
Larkaitial, Lekitejo, Lorbosoit and Langurule, 
but it was present in over 75% of the grassland area. 
Another widespread and common shrub in some localities 
and ospecially on ridges with woodland regeneration 
is the large-leaved and white flowered Ipomooa 
hildebrandtii. This is a much larger shrub than 
the preceding one. Those measured in Simanjiro 
had stems about 1 metre long and similar plant width. 
Its percentage cover in the transects at Langurale
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and Glmanie was 1 .0 1 and 2.20 respectively and the 
Importance Value Index was 2.43.

Deciuci capitatum is commonly found in the 
shallow depressions within the grassland. In the 
transect laid within such a depression at 
Narahangishu it covered 0.48%. Astripomoea 
hyoscyamoides is very widespread after the rains 
but dies out later during the dry season.
Macrotyloma maranguense is another seasonal species. 
This is a crawling legume which is very widespread 
during the rains. The highest density was recorded 
at Loldnelemet where it had a density of 14.35 
plants/M2 and 80# frequency. This species is 
rather unique among the wild legumes in that it 
produces geocarpic pods which are usually not seen. 
One specimen collected in the study area had these 
underground pods.

There are other shrubs which are found 
throughout the plains but at a low density of 
usually under 1%. Bach usually constitute less 
than 3# of the plant composition. They include 
Sericocomopsis hildebrandtii, Cassia mimosoides. 
Indigofera volkensii. Crotalaria spinosa, Tephrosia 
subtriflora, Sida ovata, Conmielina africana.
Hellotropium edourdii, Arthroisma psyllioides and 
Pentanisia aumop yne. The low growing white-flowered
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herb, Khamphicarpa montana, also known as paper 
flower, grows profusely in the flat localities at 
the beginning the rains. Anthcricum sp^ are also 
commonly seen during the rains. The red blooms of 
Haemanthus nultiflorus come out just before the rains.

In order to determine the subtypes within the 
grassland, it was necessary to find out two species 
which had the highest association within each 
locality. Data from the transects was used and 
the presence or absence of the most dominant 
species taken. It was necessary to match more 
than a pair for each transect as this would 
include sufficient data to draw valid conclusions 
from. Coefficient of Association CAB as proposed 
by Cole (19^9) was calculated and used in determining 
the sub-types. The presence or absence for both 
species A and B are tabulated in a 2 x 2 matrix 
as shown below*-

Species B
— dumber of Number of

times times
present absent

Species Number of times present a b a+b
—  A c d c+d

a+c b+d n+b+c + il.n
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Having tabulated the results Cole's Coefficient 
of Association, CAB, is calculated as follows

When ad be:
CAB a ud-bc

(a+b)(b+d)
When be ^ ad and d = a:

CAB c ad-bc
(a+b)(a+c)

When be > ad and a >  d:
CAB e ad-bc

(b+d)(c+d)
The results are shown on table 7(c)

Mathematical calculations show that if two 
species occur together as many times as they 
possibly could have, the positive association is 
perfect or +1* If they occured together the 
minimum possible number of times the association 
is perfectly negative or -1# If the number of 
joint occurences is exactly what would be expected 
on the hypothesis of independent scattering of the 
two species, no association is indicated and tha 
association value is 0* See Cole (19^9) for the 
full explanation*

Since the value of the highest possible 
association is +1 , it was decided that any two 
species which had the noarest value to +1 formed the
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association and hence the sub-type. Results show 
that Digitaria macroblephara and Panicum coloratura 
had the highest positive association at Olraanie,
Mboreti and Norahangishu with values of 0,07,
0,11, and 0,13, All these localities fall on the 
extremeties of the main grassland and hence the main 
sub-type for the Simanjiro short grassland is formed 
by these two species,

A minor association occurs in the Tukusi area
t

in the southeast. Although the species composition 
is the same as in the major subtype the species 
showing the highest coefficient of association are 
lustachys naspaloides and Digitaria macroblephara, 
the value being 0.16. Both species show the highest 
densities and percentage frequencies and Panicum 
coloratura ranks third. Another minor association 
occurs between Rigitaria yiacroblephara and Bothriochloo 
radicans. It occurs in the isolated piece of 
grassland in the northeast at Loldnelemet adjacent 
to the Acacia-Commiphora woodland. It is separated 
from the major grassland by the Acacia bushland 
(see figure 6), The other two isolated pieces of 
grasslands at Mboreti and Lekitejo and the portion 
in the southwest have all the dominant association 
between Digitaria macroblephara and Panicmti coloratum.

Within the grassland, there are some ridges
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tb s  A ortgrassland s t 01 «n ie  S iaanjiro.

SPECIES mm m DEKsxm/k2 PBVBRIBE
CCMFQSmOM

PBCBR4CE
rra a u a a

Cynodon daotylan 39 3.12 3.00 8
D ig itsria  a* 1 0.08 0.08 2

I D ig ita lis saoroblapbara 253 20.2* 20.00 56
| D igilaria velutina 5 0.*0 6.39 *

Eragrostia supartoa 3 0.2* 0.23 2
Bnsbsohys p f p f ^ d n * 9 15.12 **.80 30
Harpactoe aohispari 29 2.32 2.00 16
Hichroohloa k a th ii *02 32.16 31.*8 52
Panieoa aa lo sa ta 51 *.08 *.00 28
t a i a t a a i n 98 7.8* 8.00 *8
Thaaada triandra 7 0.56 1.00 *
Cyperas balboas 1% 1.12 1.10 1*

I Kylinga alba 3 0.2* 0.23 *
Anthudcoi gp, 1 0.08 0.08 2
Astripoaoa byoscyaoidas 61 *.88 5.00 3*

I B arlaria raadosa 7 0.56 0.55 1*
Cassia sisoaoidM 9 0.72 0.70 10
CoBmlina a frie a a 6 o.*e 0.*7 6
C rotalaria apiaosa 13 1.0* 0.01 1*
Digera nurioata 2 0.16 0.16 2
Euphorbia inaaqnilstara 31 2.72 3.00 30
K eliotropioj adsnrdii 1 0.08 0.08 2
H enanda uhglii 1 0.06 0.08 2
Indigof era arraeta 2 0.16 0.16 *
Indigofera basiflora 2 0.08 0.16 *

i Iponaa loisdtoba 3 0.2* 0.23 *
Uaerotylas* aarangaanae 1 0.08 0.06 2
Honaonia u p ti f o H a 1 0.06 0.08 2
Oxygen* sinastw 12 0.96 0.9* 10
P an tad sia  auryysa 3 0.A0 0.39 *

| Portrflaoa alarmaat 2 0.16 0.16 *
SO 0.16 1.57 16

I X 0 t  A l I 1277 100.6* 100.00 *32



____________ , ___________
oaoxx^r M m fUHOKX

aothriMfaiM rrilMM 2 0 .1 6 oa§ •
Cjn&m *r+J 3 6 2 .2 4 4 .7 7 21

9 9 9 1 4 .4 6 * . 9 1 9 6
M&tiri* H d n H 0 4 9 9 0 4 9 9 6
- N i n 2 4 6 (Mi 2X9 6 61
E M i M k U 9 2 1 1 9 .6 8 1 1 4 8 26
W m m M b 1 3 6 *49 1X2 9 09
ffltiKwi lull 65 6 .6 4 7 .4 6 9 9

9 0 .7 ? 0 4 8 6
3pMMllMtw 2 6 .9 6 6 4 9 4

! tliwili I d m «4 «.** 9 4 2 9 6
» — M H w 9 6 4 6 0 4 9 t
tot***. .i«i«!«■!■ 9 0 .2 4 m t 4
llrilwiHW-Kil 9 0 .0 6 6 4 9 8
A th trl* ap. M 1 4 6 1 4 9 9 4

i l m « 1 .2 6 9 4 6 2 4
BMto 2 0.16 6 .9 9 4

9 0 .3% X 2 7 4

! CManv^tH*. 9 0 4 6 6 4 9 8
C<nll« rfriam 9 6 .2 4 oar 4

a 0.16 * • 4  k
ZMd«tet«, 5 5 2 4 4 2 .9 7 2 4
— Ii wpilfuHi 9 0 4 6 0 4 9 8
w n b W b — 9 0 0 4 6 049 «

^ n r 9 0 4 6 6 4 1 >
ftrtiw ». 9 6 4 6 60) 8
lynctaaU bMm 9 9 440 M l 9 9

7 0 .9 6 X69 «  ■
t « m 9 0 9 77.98 1 0 0 .0 0



Table 3
n m t density pereantag* composition and percentage freqwncy in

th e  rtw rtgrassland at Engurala, Siaanjiro

anezK M B DEXSTX/k2 ItRCarTABE
COMPOSITION

RfCBRAOE 
7—WCX

A ristide adaoenaicni* 1 0.40 M o 10
Digifcaria nacroblatfeara 34 13.60 13.34 70
D iid taria soalaroa 2 0.80 0.79 10
Bragroatis superb* 22 8.80 8.60 100
Enstactqrs paapaloidea » 7.20 7.11 30
Heteropogon eootortna 2 0.80 0.79 10
licroehloa kunthii » 14.00 13.73 40
Psuiooi oo lontu i 1 OiW 0*40 H>
Sporoboloa festiru* 9 3.60 3.36 50
Sporotolna helaolua 33 13.20 13.04 40
Sporobolua n>. 5 2.00 1.96 10
Dieeeda triandra 10 A. 00 3.95 40
KyLlinga alba 3 1.20 1.19 20
A sy stasia  ap. 3 1.30 1.19 10
in th erio ai ap. 16 6.40 6.22 80
Athroisaa psyllioidea 5 2.00 1.96 90
B eein  capital tm 25 10.00 9.87 50
KLepharis aadaraapstenais 8 3.20 3.16 50
Cassia aineaeidea 3 1.20 1.19 20
Cowiaalina afrieaaa 1 0.40 0.40 10
Canyaa ap. % 1.60 1.57 90
Esqphoitia inaequilatara 3 1.20 1*19 10
Indigofept volkensii 1 0wA0 0.40 10
Pentardaia ear^yne k 1.60 1.57 10
Khaophioerpe ejugifolia 2 0.80 0.79 20
Khynehosia aiaiaa 3 1.20 1.19 90
Side ovata 1 0.40 0.40 10

T O T A L , r 1 254 101.60 100.00



Table 4
P in t density , percentage opposition  and pewantage frequency in

th e mhortgrasslaad a t Kboreti, Siaanjiro

SPECIES ■ns DBtsnr/k2 PERCHTAflEooMPosnxoi PHCMIAGEPRB3UEJICI
Cynodan Daetylon 88 8.80 25.36 90
Digitaria eacroblaphara 126 12.60 36.31 100
Panieoa ooloratw 80 8.00 23.05 80

4 0.40 1.15 20
Abdtilon aauritiamv 3 0.30 0.87 20
rnwialnia banghalanaia 10 1.00 2.88 TO
Euphorbia inaaquilstera 4 0.40 1.16 20
Sida ovata 28 2.80 8.07 35

3 0.30 0.86 30
Tephroaia aubtriflor* 1 0.10 0.29 10

TOTAL 347 34.70 100.00



Tata* 5
Plant danaity, peroentaga conposition and peroaotaga fraqnaoqr in

the ahor tgraaaland at M c o i, Sinanjiro

SPECIES IUUBES nsm/k2 PERCENTAGE
ccbPosmcK PQCBiXAGE

fioauEscr
A ristida adaoanaiaaia A51 86.20 27.12 75
Bothrioahloa insodpt* 5 0.60 0.18 5
Braobiaria erucifom is A6 9.20 2.89 55
Chi o ris  pycnothrix 105 21.00 6.60 25
Cynodoc dactylon iO 2.00 0.6e 35
Daotyloeteniia aasrptiaa 7 1.A0 0.AA 5
D igit aria  naoroblaphara 151 26.20 8.2A 95
Custaotya paspaloides 550 HO. 00 3A.61 65
yicroebloa k i th ii 36 7.20 2.26 25
Panicaii oolontna A9 9.80 3.08 70
ThaaHda triandra 5 0.60 0.18 5
?ngQ8 berteromanus 5 1.00 0.51 10
Cyparus ap. 17 3 . AO 1.06 15
Kylliaga alba A 0.80 0.25 5
Aatriponoaa hyoscyaaoidas 2 0.A0 0.12 5
Athroiaaa pqrllioidas 5 1.00 0.51 10
B arlaria ranalosa A 0.80 0.25 10
Cassia ^ 3 0.60 0.18 15
C rotalaria apinosa 5 1.00 0.31 15
Erlangaa ooidiPalia 117 23. AO 7.36 90
Enphoxfcia inaaqailatara 33 6.60 2.07 60
Indigqfarm basiflora 9 1.80 0.56 20

A 0.80 0.25 15
W  dam  tm 3 0.60 0.18 10
Tribulus ta rra s tria 7 1.A0 0.AA 5

T O T A L 1589 317.80 99.87



Trial* 6
P lm t density , peroantaga ocnposition and paroanfcaga frequency is  

th a  ahartgr aamlaid a t LeldBelew t, Siaanjiro



K bU  7a

tam n taee  oowr Tram 3 transact*  in  tfca S ia n jiro  
eraadand obtained by the lia s-ia ta reep tim  U thod

Ptroastaga Cover
e w Ofbuni*

A ristida 0.45 0.02 0.09
BraahinrU a p . 0.10 0.5B 0.05
Bothriochlo* radicals 7.92 0.01 1.00
CU oris pyenothrix 0.61 0.40
Cynodon daotylon 1.87 0.22 3.50
D ig itsria  aacroblepiiara 2.49 16.99 14.97
B raerostis o iiltnassi* - 0.01 0.17
E raero* ia cuperba - 0.01 0.79
Eusfccctqrs petrel tfr«ve - 5.41 1.09
Harpaetae aotdnpari 1.62 0 .2 0 1.26
idiarocfaloa inwfeiill 0.45 0.03 0.21
Panicua eoloratiai 0.85 9.49 2.94
Hwrrfsrtw  sw ii— 0.82 4.90 9.96
Sporobaloa faativoa 0.75 0.01 0.40
Ihaaadn triandra 29.49 2.21 1.84
Kyll in ja  * > . - 0.25 0.01
tetriponoaa hyoeoywoides - 2.00 0,71
B arleria rartdosa 0.85 9.15 6.03
Cassia uiaosoidas 0.99 0.55 o . »
C rotalaria g iliw a 1.12 0.02 0.99
Cystinda cyliadriea am 0.60 0.74
Erlaneaa oordifolia 0.33 0.02 2.65
Euphorbia inaquilatera 0.42 0.32 mi

Zndieof ara arrest* Q .H 0.25 0.19
I n d io o f e r *  app . 0.01 0.02 0.2B
Zpoassa nildefarabdtii 2.80 1.01 2.20

T otal %  p la t  ooaar 47.50
v*»90 UiTU

47.02
T otal $ g r o w l  w e a r 52.50 51.52 52.98
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lab ia To

Cole's coefficien t o f association bet w i isportant gross species in  the 
Siaanjixo grassland

ASSOCIATED SPECIES LOCALITY or
ASSOCIATION

D igitsria Eacroblephera/PanicuE ooloratua a u n * . 0.07
D icitarls aeareblephara/PennisetiE aeadanta It 0.01
D igitaria aacratlaphara/ritstacys paspaloidas W 0.02
B&grtaris sscreblephara/Bothriochloa radicals Xj&Ttlenet -0.02
Cbansda trianirs/B othriochloa radieans H -0.59
Thsnads trian d ra/B ig itsria  aserohlaphara m -0.03
n :stst*ys paapsloides/Par-ioua coloratun Taknsi 0.16
Eustaehys paspaloidaa/D igitaria macroblaphara « 0.19
D igitaria seeroblaphara/Paaicur. ooloratun m -0.09
D igrtsrig macrohlephara/Panicu: oaloratus Mboreti o .n

D ig ita lis necrstolaptiara/Cynadoii daetylon m 0.06
D igit grig Eaaroblsphars/Panictm oolorstiai Ranfcmgiatai 0.15
D ig itsria  saercUsphan/PannisetuD seziatuai m -0.26
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which have some regeneration of woody species.
These are Acacia tortilis, Commiphora schimperi and 
Commiphora sp. In these areas Themeda triandra has 
high dominance. Most of these regenerating trees 
have charred portions indicating a past history of 
fire. In one particular area, the woodland patch 
contains Acacia tortilis trees over 6 metres high. 
Ipomoea hildebrandtii is the dominant shrub.

Balanites ae^yptiaca is sparsely dotted 
throughout the grassland. It grows on ant-hills.
Also Krythrina burtii is found dotted in some areas 
in the grassland mainly in the southern part.

(ii) Acacia—Commiphora woodland

This is the next largest vegetation type 
occuring in Simanjiro. It covers 1^9 square kilo
metres or 26.1096 of the total study area. It is 
found on the fringes of the plains (see figure 6).
The woodland occupies ridges, _ and sloping ground 
with good drainage. The sub-types were easily 
distinguished without an association analysis like 
that calculated for the grassland. It was therefore 
decided to work out species association by mere 
reconnissance within each sub-type and carry out 
dominance analysis. Unlike the grassland where 
there are many species and the sub—types difficult 

to identify, the woodland contains few species and
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the associations are easy to identify.

In order to determine dominance among the tree 
species of a given woodland subtype, data collected 
by the plot-less sampling method was analysed to
obtain the following parameters:

2Basal area in M /hectare = Number of trees subtended by the
angle gauge x 2.29
total number of plots sampled

Percentage frequency c Number of plots occupied by a
species x 100
tot;al number of plots sampleci

Crown cover = Total nu- iber of crowns subtended by
angle gauge x 100
total number of plots sampled.

The results of these parameters are given on table
&a-10. The understory of the woodland was analysed
by the sane methods as those used in the grassland
and the results are given on table 11-1*4.

There are 3 woodland sub-types which were identified

Acacia tortilis - Commiphora schimperi woodland

This is tho main woodland sub-type in the study 
area. It is found on the ridges both in the east 
and west and in the northeast at Terrat. This is a 
tall canopy woodland with Acacia tortilis ssp. 
spirocarpa. the tallest species reaching heights of 
over 15 metres. The woodland is found on completely
drained sites.
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The dominant species in the association is 
Acacia tortilis asp, spirocarpa. Its density at 
Ngusero within a mature woodland was 29 trees/ha 
while in a young stanu at Terrat it was 146 trees/ha. 
Most of the trees in the latter area were new 
regeneration and are hence not representative of the
type. However the basal area cover in the mature

ostand at Ngusero was 4.11 M^/ha and measurements 
taken outside the study area at Terrat in a similar

omature stand indicated a basal area of 4.58 M /ha. 
This is about four times the basal area of this 
species within the regeneration area. The crown 
cover in the mature stand was 30.42 while in the 
young stand it was 15«75» The differences as are 
those of the basal area between the two areas are 
obviously due to tree size.

The next dominant tree in this sub-type is 
Commiphora schimperi. Its percentage crown cover 
varied between 4.40 and 8.07 while its density was 
16 and 4l/ha respectively. The percentage crown 
cover of this species is much lower than that of 
the preceding species. While the former species 
has a large umbrella-like canopy this species has 
a narrow canopy. This is accentuated further by 
the fact that Acacia tortilis has leaves during most 
of the year while Commiphora schimperi grovs leaves 
during a shorter period during the rains. That is
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why the former is usually the tree camped under 
by most safaris while the latter is rarely used.

Commiphora qfricgnq is another important species 
growing within this woodland sub-type. Its growth 
characteristics are very similar to C. schiinperi and 
it is only differentiated from it by its lack of the 
charactorist resin scent of the former species and 
its branchlets have pilose hairs as opposed to the 
glabrous nature of the other species (Brenan and 
Greenway, 19^9)* In Simanjiro the two species grow 
together. In spite of the fact that Acacia tortilis 
has a high association with Commiphora schi. iperi with 
regard to common occurence at sanpled plots, when 
C. pilosa grew in the same plot as C. schimperi, they 
were much closer. The association of these species 
is commonly found on flatter areas. Another common 
species on these areas is C. madagascariensis.
Acacia scyaJL and A. ancistroclada also grow within 
this woodland sub-type. The former favours sites 
with a more clay soil together with Acacia i.iellifera 
which grows in this type though its p rcentage 
composition is about half of the former species. The 
association between these species is commonly found 
at Terrat in the northeast of the study area. Some 
specimens of A. mellifera growing here attain heights 
of over 5 metres. Two forms of A. Senegal grow in
this woodland sometimes side of side. One type is
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high and pillarlike, the typical shape of the species, 
while another form has the typical Acacia umbrella 
shape. Acacia nilotica subsp. aubalata grows 
within this association. It is found scattered in 
different sites tending to favour flatter sites.
It is especially common in the west and southwest. 
Balanites aegyptiaca grows throughout the association 
although it has low dominance. Its distribution 
similar to that in the grassland is commonly around 
ant-hills. It also favours areas within drainage 
lines. Fagara chalybea is sparsely distributed 
within this association. In the northern part 
around Loiborsoit, the Acacia tortilis - Commiphora 
schimperi association merges into the Dombeya - 
Combretum - Omocarpum woodland which is outside the 
study area. Where this transition occurs there is 
dominance by Combretum sp. Dombeya sp., and 
Ormocarpum kirkii. The less dominant species here 
are Lannca stuhlmannii, Teminalia sp. , Albizia 
harveyi and Sclerocarya birrea. Crythrina abysinica 
is found in the higher attitudes particularly around 
Loiborsoit ridgft where the altitude is around 1600 
metres. Erythrina burtii is very sparsely distributed 
throughout the association and is particularly 
common in the southwest and southeastern corners of 
the study area. In an outside patch adjacent to 
the later mentioned area the species becomes 
dominant. The total canopy cover is 26.70?»*
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The dominant big shrub in this type is Rhus 
n.itjlonsis. Although this shrub has a low density 
its large canopy gives it high dominance. Other 
common species in the area are Haerua johannis and 
Grewia bicolor. Cap>aris tonentosa is found in the 
area growing on ant-hills like Balanites to which 
it is often associated. Dichrostachys cinerea and 
Boscia fischeri are other big shrubs found in the 
area. Securinega virosa is commonly found in the 
shallow valleys especially around Terrat.

The low stratum in the shrub layer is dominated 
by loo >oea hildebrandtii. This species which is also 
found in same localities within the grassland is 
very widely distributed in the woodland. In certain 
sites it occurs in almost pure stands. This species 
has a large ground cover. It is almost evergreen 
and is especially noticeable when in flower 
because of its large white showy flowers which 
literally cover the landscape when in season4,

a Sericocouiopsis hildebrandtii is sub-
dominant. Other common species in this stratum are 
Lippia javanlca, Leucas pododiskos and Aspilia 
tnossambicensis. The last but one species favours 
sites near drainage lines. Smaller shrubs found in 
this vegetation sub-type include AbutiIon longicuspc. 
A. nauritanuiii. Hibiscus spp., Sida ovata. Crotalaria
s p j ) .  ,  and Indigofera spp.



*aM.a 8*

Density, percentage orcwn oowcr, coaposition, freqwncy and basal area 
w ithin tha Acacia to r t il la  -  C friphn ra acb l^ x ri wonrtl a d  a t T erret,

S ia n jiro

Species
Density
Hectare

reroonvigi 
C ron oowar

FtroflBtiQi
Composition s r r

^ A s

Acacia a a llifa ra *16 0.52 4 ^ 5 40 0.02
t  a ilo tica 12 0,01 10.89 30 0,06

Acacia sansgaX 6 0,11 1.98 10 0.0001
Aoyda a ^ a l 3 0.01 0,99 20 0,0001
Aoada to r t i l i s 146 15.75 45.01 100 1.00
Balanites M gyptic VI 0,90 12.00 20 0,17
Caadplisra afrioana 16 0,14 9,94 20 0.01
0e«iph«ra eoM yari VI 9,07 H .88 60 0.41
Co—lplisrt aadagasoriands 3 0.01 0.53 20 0.001
Pagara ehalybea 13 0.17 2.96 10 0.0075
G ratia bicolor 6 1.19 1.98 20 0.05
Rhns natalonsis 3 0.02 0.99 10 0.002

* 0 1  1 1 306 26.70 100.00 1.7089

I d le  fib
Density, percentago crown ooWT| composition , frequency « d  »meal area
w ithin tha Aoada to r t i l i s -  Coaaiphora schim eri woodland St Hgosare,

Sinanjiro

Density ___^ ... B a d
ifraoiaa

Hoatare
....

Crown oowar Composition F T V -o v

Acacia a a llifa ra 3 3.15 - » .» 10 0.30
Acacia to r t i l i s 29 30.42 47.36 50 4 .n
Ceariphora a friiw a 6 4.J7 10.53 20 0.35
Coaodphara sefeisperi 16 4.40 21.05 50 1.05
Cacsdphora aadagasoariansis 6 3.91 « . » 20 0.12

t O I A l 60 46.25 100.00 5.91
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A number of grasses and low shrubs and herbs 
occupy the ground stratum within this Acacia* 
Commiphora woodland* This stratum is sometimes 
referred to as the field layer (Greenway and Vesey- 
Fitzgerald, 1969)* Grasses predominate and the most 
dominant species is Themedq triandra* Digitaria 
aacrobiephara is common particularly in areas 
adjacent to the grassland where the woodland is 
more open often associated with Panicum coloratum. 
Sporobolus pyraiiidalis is another common species 
found throughout the woodland together with 
Lragrostis superba* and Cenchrus ciliaris the last 
one attaining sub—dominance in some localities* 
Pennisetum mezianuti grows in patches similar to those 
found in the grassland and favours pockets of clay 
soil where there is incomplete drainage* Hyparrhenia 
filipendula is the dominant grass in the northwest 
where it is associated with Combreturn, Lannea and 
Ormocarpum* Cynodon dactylon is more common on the 
disused Masai boma sites in the more open woodland 
areas* Another species found in this area is 
Panicuui maximum. There is a number of annuals in the 
sub~type and these include Tragus berteronianus * 
Aristida adscensionis, Harpachne schimperi and 
Chloris pycnothrix* It should however be noted
that on the whole species growing in the woodland 
are taller than those growing in the grassland*
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The low growing shrubs and herbs on the ground 
stratm i are dominated by Indigofera endecalypha and 
Indigofera Several species of Cxotalaria are
also commonly found* Splanum incanuni is another 
widespread species often growing in dense patches* 
Crossandm subcaulis is common and especially 
conspicuous when in flower* Ocimun kiliiaandscharicum 
is widespread during the rains* Other common species 
are Tribulus terrestris which prefers more sandy 
sites( Kormannin exappendiculata* Cyathula ap* Aerva 
lanata* Heliotropium sp** Justi cin exigua and 
iielhannia ovata* The common crawlers are Commiearpua 
pedunculosus and Thunbergia alaca (see tablo 11 for 
full details)*

Within this woodland association there are 
drainage lines which contain dense woodland and 
thickets* The dominant trees in these areas are 
Acacia tortilia* Balanites aegyptiaca and Ziziphus 
mcronata which commonly grows as a dense shrub but 
sometimes attains tree size* In certain parts the 
drainage lines deepen and become ravine-like (see 
plate OjOtter species commonly growing in these 
formations are Euphorbia candelabrat Cussonin sp*« 
Ten.iinalin sp* t and Albizia horveyi* Ficus is 
found where the water table is high* Such drainage 
line formations are common in the northwestern part 
of the study area* At Loiborsoit water seeps out
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at one site providing the only permanent water in
the area* The sides of the drainage lines are
covered with dense thickets composed of Ziziphus
■ iucronata* Carissa edulis, Ocimum jBp,., Cordia ovalis,
Lonchocarx^us sg, * Mnerua triphylla, and Achyranthes
aspcra, Also Acacia mellifera. A* brevispica and
Sansevieria gp, are found in some of the areas,
--------------------------------------

Acacia clavigera subap, usambarenais-Ficus sp, ..round
water forest

The drainage line at Terrat contains some 
springs with several water pools. The vegetation 
in this narrow pioce is ground water forest 
characterised by tall trees and dense undergrowth 
(see plate 5), The ground cover is almost 100%,
The dominant tree growing in this formation is 
Acacia clavigera usantbarensis. This is a
very tall tree with a large trunk. Most of the trees 
measured at Terrat were over £0 metres and the 
largest tree measured had a diameter at breast 
height of 1,1 metres, Ficiis is the co-dominant
species. Acacia tortilis grows on the out-fringes 
of the banks. It was not possible to take measurements 
but casual observations showed a dense canopy of over 70%*

The shrub layer in the ground water forest is 
dominated by Cordia ovalis. Cordia fiineqsilL together with 
drewia platyclada are subdorainant. Other



Plita 4
to  eM visa via* of a TWOS stand o f toac i t  to r t ii ia

M -- -------

n * o 5
to aerial vie* o f the Aoada claviatra eubsp. — toreoslB 
ground water fo re st with c a ttle  going to  water
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common shrubs include Ximenia anericana. Grewia 
bicolor, Mflcnia triphylla and ()cinrun suave. The 
undershrubs consist of Achyronthes asp era, iHipalia 
lappacea, Abutilon longicuspe and Pavonia patens, 
firarses growing on the fringes include Panicurn 
maximum, Cynodon dactylon and Setaria verticillata, 
Cyperus papyrus grows on the finges of the pools 
together with Typha capensls.

Acacia nilotlca subsp, subalata - Commiphora schimperi
Woodland

This is the next largest association in the 
woodland community within the Simanjiro Plains study 
area. It is found mainly in the northwest around 
Kiloriti (see figures 6), This woodland occupies 
much flatter sites than those occupied by the major 
sub-type. Drainage in this area is rather slow.
This is a low woodland with the tallest canopy not 
exceeding 10 metres. Acacia nilotica subsp, subalata 
is the dominant species. It had a percentage 
composition of 58,85 within the sampled area and a 
basal area cover of 2,63 M“/hn which was one and 
two thirds times that of the associated species. The 
species is so characteristic of the site that the 
Masai have named the area Kiloriti after it. This 
is the tree whose bark the Masai use in a soup 
concoction. It supposedly speeds up digestion and
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increases aggressive tendencies! It is especially 
chcrised by the Moran who take it during their meat 
eating retreats into the bush which lost up to a 
month.

Associated with the dominant species is Com ijphora 
schimperi which is codominant in the major sub-type.
Its basal area was 1.58 compared to 5*73 in the 
previous woodland. Other species found in this area 
were Commiphora africana and Commiphora sp.

On the whole this woodland was more open than
the dominant sub-type. The total basal area density

oin M /ha was under half of that of the other. Also 
this association contains few tree species and the 
2 dominant species make 94*26% of the total 
percentage composition. Where this type borders tho 
Lannea-Ormocarpum woodland outside the study area, 
there is a larger variety of species. They are 
similar to those found where the sarr.e situation 
occurs with the Acacia tortilis - Commiphora schimperi 
woodland.

Similarly this woodland has a few tall shrubs. 
ihus natalcnsis is the dominant one but is sparsely 
distributed throughout the area. Ipoi.iooa hildebrandtii 
is the only medium growing shrub found and it forms 
quite dense stands on localized sites. The dominant
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grasses are the same as those dominating the 
grassland namely Digitaria macroblephara and Panic uni 
coloratum. The only difference is that Themeda 
tri mdra is very widespread and sub-dominant, 
;-porobolu3 fimbriatus is also widespread. Most 
of the low growing shrubs and herbs are seasonal 
mainly appearing during the rains. They include 
Rhamphicarpa montana, Crossandrn subcaulis.
Hello tri plum sp, and ^rthroisma psyllioides, Decium 
capitatum, a clumpy perennial shrub, is found in 
distinct groupings. Where the woodland merges with 
Lannea-Combretuni-Ormocarimm type, Hyparrhenia 
fillipendula is dominant.
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Commiphora schimperi - Commiphora madagascariensis
Woodland

This is the last and the smallest association 
within the woodland* Like the preceding one, it is a 
low canopy woodland. It is found at Osilale in the 
mid-northwest and north of Sukuro dam. It occurs 
almost as a pure stand at Osilale where Commiphoras 
constitute 9^»75 of the percentage tree composition. 
Indeed the genera is so characteristic of the area 
that Osilale the current Masai name for the area means 
Commiphora. This shows that most of the Masai names 
have some ecological connotation.

The dominant species in this association is 
Commiphora schimperi whose density and canopy cover at 
Osilale were 70 tree/ha and 8,62%, This is the highest 
density for this species within the whole woodland.
The total tree density within the sub-type at Osilale 
was 182 trees/ha which is more dense than any other 
mature stand of trees within the whole woodland.
Next in dominance is C. madagascariensis whose density 
and canopy cover are nearer to those of the former 
species. There is another Commiphora which is found 
within this area at a density of 15 trees/ha. It was 
provisionally identified as C. africana. Field 
identification of the genera is a very painful process 
as the leaves and flowers usually do not appear at the
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same time. One has literally to camp by the tree for 
almost the whole year before positively identifying
it! Erythrina burtii is sparsely distributed within 
this woodland. Its density at Osilale was 3 trccs/ha 
and its crown cover was l . O t y . Rhus natalensis is a 
large shrub which is also sparsely distributed in the 
area.

The woodland at Sukuro is somewhat different from 
the one at Osilale in that Acacia mellifera is associated 
with the Commiphoras. The land surface at Sukuro is 
more flat than at Osilale and hence the drainage is 
considerably impeded with the soil containing more clay.

The herb layer in the almost pure stand at Osilale 
has almost an identical composition as that found within 
the Acacia nilotica ssp. subalata dominated subtype.
Only that at Osilale, Barleria ramuloso is an important 
shrub especially where the woodland merges with the 
grassland. The dominant perennial grass at Sukuro is 
Eragrostis superba followed by Pigitaria macroblephara. 
Although Microchips kunthii has the highest density of 
1 7«5/M2 it has already been explained that the numerous 
slender shoots which grow at the beginning of the rains 
soon die out. Another difference between this sub~type 
and the one at Osilale is that the former had a lower 
density within the herb layer the value being 15«07 

plants/M^ compared to 60.3/M2 in the latter area. Also
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F la t  m iw ait ii'ai, basal a n a  cover and paroawtaea frequency within
tha Acacia n ilo tio a  subap. sflbalata -  r̂***-̂  sch i^e i-i
aawnrri aHnn a t K ilo riti, S inanjiro

Species farow tags
CotposibioK

Bapdl area
a /haotara Frsqaaaqjr

Aoaoia n ilo tio a 9MB 79
ftaaniphara eehiapari 35. Vt 1.58 52
(V— ippl>ora africana 5.7% 0.23 %
iota 100.00 <%6

lab ia  10
Density, paroantaga crown cover, ooaposition, frequency and basal area 
within the Cnaari pleura eocdland at O sitala , Sinanjiro

Species Density/na Crow oover
F vo m ttg i
Composition

»»ll

*2/%a
Comiphara africana 22 1.36 12.29 %0 0.3%
Coandphora so h iv a ri 70 8.65 38.60 70 3.05
Conaiphora aadagaaoariansL 63 < 9 2 35.08 30 1.65
Oowiphora sp. 15 2.16 8.78 30 0.21
Erythrina b o rtii 3 -uo t 1.75 10 0.11
Rhus natal ansi a 6 1.07 3.50 20 0.1%

COX A& 182 19.22 100.00 5.70
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i l« *  danaity, paroentaea ocoposition and paroantag. fraqtianoy of tha grotnd 
l« w  within th a  Aowoia to r t i l la  .  (Tw iuhei a achinpari woodland 4b T arrat,

ihwlfai

Spioxn — B anaity^2 CaqpoaLtion PraqoM^r
23 1.36 4.30 18

Uothrioahloa radioaaa 1 0,06 0.21 6
B raohiaria weal a l aria 2 0.12 0.42 12
E rachiaria ap. 1 0.06 0.21 6
C hleria pyonothrix 1 0,06 0.21 6
Cynodon daotylao 54 3.18 H .27 24
ti^ i te r ia  aaoroblaphara 37 2.18 7.72 24
D ig ita ria  ap. 2 0.12 0.42 6
Erasrw atia aapera 1 0.06 0.21 6
E raeroatia superha 54 3.18 H .27 41
Hataropogen oosto rtts 4 0.24 0.84 6
Panieua iwariwtn 3 0.18 0.63 12
ntm im tm m m Lm m 19 1.12 3.97 18
Sporoboloa fiabrix tua 2 0,12 0.42 12
Sporobolns pgrraarfdalis 30 1.76 6.26 9
Ctaoeda triandra 17 1.00 3.55 29
t n i m  bartaroniam a 36 2.12 7.52 18
Pyparos ap. 8 0.47 1.67 6
ly llia g a  alba 2 0.12 0.42 6
te r ra  la ia ta 6 0.35 1.25 6

1 l y l t .  .iii> i»hui»^ 5 0.29 1.04 12
I Hlepharia ap. 2 0.12 0.42 6

CoBMliaa baaghalaasia 3 0.18 0.63 12
1 Crabbaa rolw tiaa 1 0.06 0.21 6

Crossandra ap. 1 0.06 0.21 6
C rotalaria ap. 5 0.29 1.04 6
B obalio  ra ro la tta 2 0.12 0.42 6
Erlangaa oordifolia 3 0.18 0.63 12

| ie lie tro p i*  ataodnari 4 0.24 0.84 6
Hibiacoa flav ifo lio a 3 0.16 0.63 6

I Indigefara arraota 77 4.53 16.08 53
I Ipoaoaa h ild ab n ad tii 6 0.35 1.25 18

Ipoooaa ap. 1 0.06 0.21 6
Juaticda ap. 5 0.29 0.04 12

1 Lippia Sf>- 3 0 .« 0.63 6
| Mallmda orafca 4 0.24 0.84 18

Osysooni aLaartaa 6 0.35 1.25 12
| P antteiaia aBraragyna 2 0.12 0.42 6
l  ftnabagB f - 2 0.12 0,42 6
{ S o lanv  iaoaraa 7 0.41 1.46 18
| Thonbargia alata 35 2.06 7.31 29
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Table 14

n .ao t ten s ity , percentage oonposition and percentage frequency of the
ground layer w ithin the Condphora woodland at SiAcuro, S iaan jiro .

S P U E S m o t DENsm/k2 FBVERTAGE
OCKPOSmOR

FHCBtTABE
FREQUENCY

A ristida dsconsionis 1 0.1 0.16 10
Bcthriochloa radioans 4 0.4 0.65 20
3raohiaria sealaria t l 1e1 V80 30
Chi or is  pycnethrix 54 5.4 8.83 30
Cyncion teotylon 3 0.3 0.49 20
D igitaria aacrohlephara 26 2.8 4.58 50
D igit a ria  sealarum 13 1.3 2,12 10
D igit a ria  eel u t in  a 8 0.8 V31 10
Eragrostia superba 42 4.2 6,87 50
Eustaohya paapaloides 22 2.2 3.60 40
llarpaohna schiapari 4 0.4 0.65
Uicrochloa kunthii 175 17.5 28.60 50
Panioia eoloratta 10 VO V63 30
Penniaatta aasianm 5 0,5 0.82 10
Sporebolus fastivus 12 1.2 V96 30
Tragus bartaronianus 6 0.6 0.9B 10
Cyparua ap. 12 1.2 V96 40
Astripoaoea hyovaoides 1 0.1 0.16 10
Athroiaaa psy llio les 10 VO V 63 30
Asystasia ap. 4 0.4 0.65 20
HLepharis in tag rifo lia 1 0.1 0.16 10
Crabbea velutina 4 0.4 0.65 30
Conaaliiia afrioana 3 0.3 0.49 10
Srlangea oordifolia 118 n .8 19.29 60
Euphorbia inaqvdlatera 19 V9 3.10 50
Indigofera apinosa 2 0.2 0.33 10
Indigofera ap. 12 V2 V96 60
Tpoaaaa hildahw ndtii 1 0.1 0.16 10
Ipoaeea lengituba 1 0.1 0.16 10
Ipaaaia ainanaia 3 0.3 0.49 30
Lenoas glabrata 10 0.1 V63 10
Uaorotyloaa aannguanse 5 0.5 0.82 30
RhKphioarpa ajugifolia 3 0.3 0.49 30
R uallia pstula 5 0.5 0.82 30
T O T A L 612 60.30 100.00
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Sukuro had more annuals the most common being Chloris 
pycnothrix and Tragus berteronianus. The area also 
contained a relatively high pertion of Cyperus sjp. and 
shrubs and herbs. The common ones were Erlangea cordifolia 
Athroisma psyllioides. Indigofera . and Leucas glabrata.
Others found in the area included Crabbea velutina«

•  »>
Huellia patula, Macrotyloma maranguense and RhamptLcarpa
ajuglfolia (See table 13 & 14 for full details).

(iii) Acacia bushland

This vegetation community occupies a much smaller 
area than that occupied by the woodland. It covers 
69 km*2 or 1 2 .19/3 of the total study area. This type 
mainly occupies a narrow but long belt enclosing the 
grassland both in the northwest and southwest and also 
occurs in two smaller areas in the west. It occupies 
low lying sites where there is seasonal impeded drainage 
and the soil contains more clay than that in the 
Commiphora woodland. The bushland occurs in two major 
distinct sub-types. These sub-types were easily 
differentiated because they are usually dominated by 
only one species and at the most two. Therefore there 
is no bush species complexity.

Acacia stuhlmannii bushland

This is the main bushland sub-type covering most



of t to
9.gtdflMnniihiwMoBl



93

of the northwestern and southern parts of the study area. 
The dominant species is Acacia stuhlmannii. It is a low 
growing spreading bush with branches radiating from the 
base and teminating in an obconical crown (see plate 6). 
This species grows as a pure stand in most of the bush- 
land forming dense growth whose cover is more than 6o#. 
This bushland is uniform in height and forms a flat 
monotonous expanse especially when viewed from the air.
It is very easy for one to get lost in such vegetation 
if one is not familiar with the area.

In some localities the dominant species is associated 
with Acacia drepanolobium. In fact there are a few
sites where the latter species has a higher percentage

1' gEfr ‘ **■*•—«*•■«(gr..
rcomposition. In one such place at Terrat, A.drepanolobium 
constituted 64.78?$ of the total bushes. Another species 
associated with A. stuhlmannii to a limited extent is 
A. mellifera. Growing throughout the bushland is 
Capparis.sp. In a sample taken at Terrat, it constituted 
8.26S of the bush composition. Just as in the other 
vegetation types, ant-hills are the favourite sites. 
Closely associated with this species is Balanites 
aegyptiaca. This is the only tree growing in the 
bushland and it stands out above the bush canopy (see 
plate 6). Also Dichrostachya cinerea grows in a few 
patches within the more' open spaces.

•

Scattered throughout the bushland is a mosaic of 
open patches where low shrubs, herbs and grasses grow.
The dominant shrubs especially in areas where Acacia



Table 15a

Percentage ooopositiao and frequency within 
Aoaoia s tohlasnni^. -  A, drepiolobina bosh- 
land at X errat.

species Co. of Plants PHCWTAGE 
ecuPOSITION

peso ekt age 
FHKHJENCY

Aoaoia drepaabLobiua 149 64.78 100
Acacia stufclmamii 49 21.31 60
Acacia a a llif  era 4 1.74 5
Capparis sp. 19 8.26 20
B alanites aegyptiaoa 9 3*91 15

tent 230 100.00 100
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drepanolobium is abundant are Ecbolimn revolutum and 
Disperma trachyphyllum. The dominant and practically 
the only perennial grass growing throughout the bushland 
is Pennisetum mezianum. Cynodon dactylon is occasionally 
found growing on ter ite mounds. All these perennial 
shrubs and grasses occupy less than 20%  of the ground 
cover and the open patches are quite bare during the 
dry season. As soon as it rains annual shrubs, herbs 
and grasses sprout and by the middle of the rain season 
most of the open spaces within the bushland are covered 
with greenery. Even then Pennisetum mezianum is still 
the dominant grass. In a sample taken at Terrat it 
constituted 9.43% of the ground stratum composition.
It is closely followed by Dactyloctenium ae^yptium 
which commonly grows in the bushland at this time.
Other grasses found in the area include Lintonia nutans, 
Cynodon dactylon, and Digltaria velutina. However 
broad-leaved dicots form the bulk of the plants growing 
in the open space mosaic during the rains. The most 
abundant species is Cyathula orthocantha. In a sample 
taken at Terrat, it constituted 35*61% of the pe centage 
composition. Next in abundance were Hirpicium diffuaum 
and Oxygonum sinuatum. The former has flowers which 
open when there is sunshine and close during
the night. Observations from the air showed that they 
also delay opening on cloudy days (see tables 15b 
for details).



tab le  15 k

Plant density , percentage composition and percentage freqaenoy
in  th e  loaoin etth laann ii buabkand at Terr a t, SLaanjiro

SPECIES m m * D Etsm flt2 FERCQtTNSE
cchpositio* PQC1XIAGE

prbouctc*

Eectylcctenioa aagyptiiaa 69 3.45 8.48 50
D ig itarla  aelutina 16 0.80 1.97 15
Lirrtonia nutans 7 0.35 0.86 10
Permisetoa nezianum frl 3.05 7.49 50
Cyperus Wlbosas 5 0.25 0.61 20
Abutilon mauritanum 22 1.10 2.70 50
AesotTynoaane indioa 37 1.85 4.55 45
Amaranthn sp. 9 0.45 1.11 15
A sy s ta sia  ap* 8 0.40 0.98 15
Cocnelina efricana 21 1.05 2.58 30
Cacaaearpas pedunculosas 10 0.50 1.23 15
Cystiwla cylindrioa 275 13.75 33.78 85
E:coboliu» reyolutun 6 0.30 0.74 15
Erlangea oordifolia H 0.55 1.35 20
ErocaStros arabiciri 9 0.45 1.11 30
Euplxrtia inaquilatera 6 0.30 0.74 10
Gnaphalias deolinatum 10 0.50 1.25 30
H irp ie i*  diffusua 64 3.20 7.86 33
Indigofera sp. 19 0.95 2.33 30
Iponoea sp. 27 1.35 3.32 25
Leueas sp. 2 0.10 0.25 5
O ciiu  Wilieandscharicua 8 0.40 0.98 10
OxygonuB sinuatun 74 3.70 9.09 70
Phyllanthua sp. 5 0.25 0.61 15
Plicbego so. 1 0.05 0.12 5
PortULeca oleraoeae 29 1.45 3.56 35
Rhynehosla ainise 2 0.10 0.25 5
Solanaa iaoamai 1 0.05 0.12 5
t o m 814 40.70 100.00



Table 16
Plant density , percentage composition and pereentaee frequency
in  th e  Acacia stid ilrann ii boshland a t Qlaa»'.a, Sinsnjiro

SPEC ItS nuram eessity/*2
rescan

PERCENTAGE
COMPOSITION

PtSCtXTAGE
PRB3U0KI

L intcnia nutans 3 0 .3 0.80 20
Pennisetua meziamn 80 8.0 21.39 100
S e tc ria  ' .s.asssta H 1.1 2.94 30
Cyperus sp. 22 2.2 5.88 50
Abut ilon  sauritamaa 5 0.5 1.34 50
S ''s t ,o « ie  indica 3 0 .3 0.80 10
A sam thos sp* 4 0.4 1.07 20
Comelina banetalansis 4 0.4 1.07 20
Coacdearpus pedmeulosus 3 0 .3 0,8 20
Cy a t hula crthocantha 67 6.7 17.92 100
Dinars ooriesta 12 1 .2 3.21 20
Ecbditm  reeolott* 6 0 .6 1.60 40
Srlaneea oordifolia 10 1.0 2.67 30
Euphorbia ineequil s ta rs 1 0.1 0.27 10
n irp id o a  difftisna 20 2.0 5.35 70
Iponoaa sp. 2 0.2 0.54 10
Tprfpnffrftfl ynOflll B 34 3.4 9.09 80
Qxygonaa insunStoe 6 0.6 1.60 30
Pentas so. 33 3.3 a.82 40
Plaibago sp* 1 0.1 0.27 10
Rhynchosia ein ias 15 1 .3 4.01 40
Solanun inoamn 2 0.2 0.54 10
Tephrosia subfriflora 14 1.4 3.74 60
Thurabergia sp* 4 0.4 1.07 20
*edolia sp. 12 1.2 3.21 40

t o t a l 374 37.4 100.00
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Acacia mellifera bushland

This is another sub-type of the bushland dominated 
by Acacia mellifera and occupies a much smaller area*
It is found west of Mboreti and southwest of Tukusi*
In the area west of Mboreti it occurs almost as a pure 
stand occasionally interspersed with A* stuhlmannii*
A* drepanolobium. Commiphora ̂bj)* t Balanites aegyptioca 
and Capparifl^Sj). In the area southwest of Tukusi, the 
dominant bush is highly associated with Commiphora 
schimperi* Salvadora persica is also found in the area*

The shrubs, grasses and herbs growing in this 
sub-type are similar to those growing in the preceding 
bushland*

(iv) Seasonally water-logged bushed grassland

This is the smallest vegetation type having 
almost the same size as the bushland* It covers 6l 
km“ and constitutes 10*6396 of the total study area.
This type occupies the lowest lying areas which become 
water-logged during the rains because run-off from the 
surrounding higher areas accumulates here. The soil has 
a high clay content* The predominant vegetation feature 
is open grassland interspersed with Acacia bushes* This 
type has exactly the same species composition as bushland 
only that the open spaces dominate* There are two
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distinct associations with minor variations. The 
results of a sample area analysed with the list count 
quadrat method are given on table 1 7 n&fc>.

Pennisetuin mezianum - Acacia stuhlmannii seasonally
water-lodged bushed grassland

This is the major association within this vegetation 
type. It is found in the middle of the grassland in two 
interconnected blocks, and also in the Ngusero depression 
to the west (see figure 6), The dominant species is 
Pennisetum mezianum. In a sample taken at Ngusero, it 
constituted 21,3996 of the total percentage composition. 
Other grasses growing in this sub-type are Lintonia 
nutans and Setaria incrassata. The former species is 
dominant in a narrow strip of this sub-type along the 
Engaraji drainage line.(see table 17k), The latter 
species grows on the edges of the sump adjacent to the 
shortgrassland. During the rains similar annual species 
to those in the busliind appear in this 0ub-type.
Ilirpicium diffusum constitutes on even higher percentage 
composition especially where Lintonia is more dominant. 
The main bush species growing in this type is Acacia 
stuhlmannii. Although lightly interspersed within the 
area, it grows more compactly in narrow belts encircling 
the main body of the association. Other bush species 
lightly distributed within this area are A. drepanolobium
and occasionally A. mellifera. The main shrubs growing



Tata* 17 a

Plant ooyor, density, percent^* oosposition and frequency in 
tha mein seasonally *at«>O.QBg*d bushed grassland, S iaanjiro

SPECIES % Conrer % Composition ^ftraquenqy

C^nodon deotylon 0,10 0.46 5
Decfcylooteniaa aagjrptioa 0.01 0.04 5
D igitaria salo tiaa 0,05 0.25 5
Pannisatun nezianua 10.68 52.56 60
Abutilon Bauritiam a 0.55 2.54 10
Blepharis ia teg rifo lia 0.10 0.04 5

padunoolosus 0.44 2.03 3
C rotalaria sp. 0.05 0.23 5
Cygthula arthooanth* 0.76 0.76 20
Dispema Iri 11 Mini notiari mm 4.91 22.70 20
Eobolion reaolutun 2.00 9 .3 15
Erlangs* cordifolia 0.51 2.35 3
Euphorbia sp. 0.12 0.57 5
H irpioitn diffusua 0.74 5.44 30
Irrtigofera sp. 0.10 0.46 5
Uaneeiaiia da b ile 0.06 0.27 5
Rijynohoaia ninisa 0.15 0.69 5
Sodom  sp. 0.30 1.38 5

t o t a l 22.14 100.00



Table 17 b

Plant density,  percentage composition and percentage frequency in  a
variant of th e  seasonally water-logged bushed grassland, Simanjiro.

SPECIES wmmm KNsm/k2 RRCGHXAGE 
COM POSITION PERCOTTS3E

FREQtJEftCy

Brachiaria S o la ris 5 0.50 0.81 30
Sriochloe nnbioa 2 0.20 0.32 10

22 2.20 3.56 60
Setaria in crtssa ta te 4.90 7.93 90
Bideos sohiaperi 3 0.20 0.49 20
31ephsris sp. 35 3.50 5.66 50
Cornelias afrieana H 1.10 1.78 40
Cosni carpus pedunoulosus 1 0.10 0.16 10
Cythula orthocant ha 16 1.60 2.59 40
Heliotropins stendnsri 7 0.70 1.13 30
Hirpioim  diffusun 459 43.90 71.04 100
In tigofers sp. 1 0.10 0.16 10
Oxygon* sinuctus 15 1.50 2.43 to

Rhynohosia ninisa 12 1.20 1.94 50

* 0 *  4 L 616 61.70 100.00



9 7  -

in this area are Dispcrmo trachyphyllum and Ecboliiim 
revolutum with the former dominant in some localities. 
Rhynchosia minima var- nuda is also found in the area 
together with Pavonia patens.

Pennisetum mezianum - Acacia drepanolobium seasonally 
water-logged bushed grassland

This is a minor association within the major type 
growing in the west in a narrow belt stretching from 
south of Loiborsoit to Larkaitial. The difference 
between this and the former sub-type is that Acacia 
drepctnolobium is the dominant bush associated with 
Pennisetm 1 mezianum. Still A» stuhlmannii grows in 
this formation but only as a narrow belt encircling the 
area. The rest of the plant composition is very 
similar to the other sub-type.

(b) Woodland tree size distribution and regeneration.

Data on tree size distribution was analysed to 
assess the regeneration of tree species and the results 
are presented on table 18. The largest tree in the main 
woodland sub-type was Acacia tortilis whose average
diameter at breast height was 2 3 * lb cm and the largest

0

was 80 cm. One site at Terrat favoured by hunters for 
camping hud predominantly large trees together with the 
woodland just adjacent to the Ngusero depression. The
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rest of the areas had medium sized and small trees 
whose diameters at breast height were between 5 and 23 

cm. Most of the small trees consisted of regeneration 
and were more or less on the ground and their diameters 
were taken around the middle of the stem. There was a 
continuous distribution of trees throughout the diffe
rent sizes. The majority were within the smaller sizes 
while the number decreased with increase in sizes until 
there were a few trees remaining in the maximum size.

It should be noted that tree sizes varied according 
to locality. The diameters of trees just south of the 
Game Division Camp were the smallest. This indicates 
that this is the main area where Acacia tortilis is 
regenerating. The stem diameter of the smallest 
sapling was 0 .3 cm and the largest one had a dbh of 
37 cm8. The average dbh was l(l.33« The incidence of 
fire at Terrat is very low there being low grass cover 
of under 139&* This enabled seedlings, saplings, and 
medium trees to grow. Another area with Acacia tortilis 
regeneration was on a ridge within the grassland between 
Olmanie and Engurale Most of the Acacias
had a dbh of less than 3 cm. The measurements of heights 
taken at this ridge varied from 1 - 2 . 5  metre. An 
assessment of the effect of fire on these will be 
discussed later but it should be pointed out that 
there were no saplings with a height of less than 1

metre.
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The localities at Terrat across the springs from 
the area with young regeneration had only large mature 
trees and it was the favourite camping ground for 
professional hunters and their clients while hunting in 
the area. Most of trees had dbh vatjing between 20 and 
40 cm. The average dbh was 33*20 cm. Only of the 
trees sampled had a dbh between 3 and k cm. The 
largest tree had 80 cm. Similarly the. Acacia-Commiphora 
woodland to the east had large mature trees. In a 
transect run through the area, the dbh for Acacia 
tortilis varied from 25-54 cm and the average was 40.77 
cm. On the wholet this locality had older trees than 
the locality camped in by hunters.

It can be concluded that the size distribution 
of Acacia tortilis within the Simanjiro area varies 
according to localities. Regeneration takes place in 
specific localities while other localities have mature 
trees and others mature and old trees. This means that 
the woodland as a whole is a dynamic environment.

Commiphora schimperi is a smaller tree than Acacia 
tortilis and the dbh values were correspondingly lower. 
The average dbh of Commiphora schimperi within the 
regenerating woodland at Terrat was 14.19 cm. The 
largest tree measured 56 cm while the largest class 
size was from 5-15 cm. Measurements from both Osilale 
and Sukuro gave comparable results. There was plenty
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of regeneration for this species. Even stumps formed 
new regeneration. Commiphoras are well known to form 
coppices and they are extensively used by different 
tribes for making live fences. Even the Game Division 
Camp at Terrat used as a base for this research was
fenced by Commiphora. Commiphora madagariensis was

V

the smallest tree in the woodland. Its average diameter 
at breast height was 8.08 cm. and the maximum was 19 

cm. The majority of trees were within 3 to 9 cm. class. 
Balanites aegy;)tlaca is a little bit bigger than the 
preceding species and its average diameter at breast 
height was 11.07 cm. Over half of the trees were within 
the 3 to 9 cm. class. Similar to the preceding species, 
Balanites had ample regeneration. Forty percent of the 
sampled Balanites were very young regeneration under 
2 cm in diameter. Also of the bigger trees which had 
been completely cut, about 6 o % were sprouting. So 
it was concluded that this species produced ample 
regeneration.

Other species in the Acacia-Commiphora woodland 
were of lesser importance and were not observed in 
detail. Morover there seemed to be sufficient regeneration 
as shown by the diameter measurements. Species included 
in this category were Acacia mellifera, A. Senegal,
A. seyal and A. ancistroclada.

The size distribution in the ground water forest



101

patch at Terrat was different. Acacia clavigera subap. 
usanbnrenais was the largest tree. The average diameter 
at breast height was 5 1.8 6 cm. while the largest 
specimen measured was 113 era. However, the major 
difference with the previously discussed species is 
in the size distribution within different classes.
The majority of trees for this species were either

seedlings measuring under 2 cm. or mature trees 
over 30 cm. There were none in the middle range 
between 10 and 19 eras.

Such a distribution indicates that there has been 
ample new regeneration taking place. Unfortunately 
it has been dying out. Only the currant mature trees 
went through from regeneration to maturity without 
dying out. Since the gap represents a number of years 
it means that the die out of regeneration is almost a 
yearly or biennial affair and certainly of not more than 
3 yearly intervals.

The distribution within the Acacia nilotica subsp• 
subalnta-Commiphora schimperi was similar to that in 
the rest of the woodland community. Only that Acacia 
nilotica is a small tree and the average diameter at 
breast height in Simanjiro was 15.85 cm. and the maximum 
was 38 cm. Most of the trees wore within 10 - 19 cm 
class. Those under 10 cm. constituted 25.53#» There 
was anple regeneration of this species similar to that 
shown by A. tortilis.
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(c) Tree mortality

The data collected on fire marks, tree cuts, ant- 
infestation and mortality was tabulated and the results
are given on table 19a. Most of the deunage to trees 
was caused by fire and cutting* The Masai use small 
trees and bushes for making bomas and species used in 
Siroanjiro were mainly Acacia mellifera, A. stuhlmannii. 
Balanites aegyptiaca and young Acacia tortilis. Most 
of the A. tortilis cut were within the 5-10 d.b.h. 
range. Also Balanites aegyptiaca was cut for making 
handles mainly for axes. In addition to completely cut 
trees, a large proportion of trees had chip marks.
Such marks are usually caused by Masai Moran or elders 
while idling during the day. Since Moran and elders 
do not look after cattle and there are no more wars 
and gallant lion hunts to occupy the Moran, they have 
nothing to do during the day except lie around, g > to 
eat meat, make long journeys or stand around. So 
chipping of trees is a handy pass time to kill the 
monotony. The temptation is there as Morans usually 
carry very sharp simis but unfortunately there are 
neither human or feline enemies to use them on! Most 
of the trees with such marks had medium to large trunks. 
Acacia tortilis suffered more from such chipping.
Acacia nilotica ssp. subalata suffered from debarking
and chipping for culinary purposes. This is the 
famous Kiloritl whose bark the Masai use in a soup
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concoction. Some elders claimed it speeds up the digestion 
of meat while some Morans claim it causes mild intoxication 
thus making one more bold and hence the aggressive nature 
of Horans when found in seclusion eating meat and drinking 
Kiloriti soup.

Between 3 and 5# of the mature Acacia tortilis 
trees with d.b.h. above '*5 cm. were completely cut down 
at Terrat. This was for charcoal burning. It was being 
done by a Mbulu tribesmen to supply the traders at the 
trading centre. Fortunately the business did not pay 
and the venture was abandoned. Occasionally Masai women 
fired the base of mature Acacias thus eventually 
felling them for obtaining firewood. This was negligible 
as the portion of trees affected was less than 1°j.

Most of the trees had small holes on trunks which 
were inhabited by a species of black ants. The ants 
could be seen at any time scurrying about on the trunks. 
Both Acacia tortilis and Coniliphora schimperi were much 
affected. The large trees were more affected than small 
ones and nearly all holes were on old cut wounds. One 
large Acacia had as many as 200 ant-holes. A few such 
trees including both Acacia and Commiphora had dried 
out and were completely dead. Also some Commiphoras 
and Acacias had the bark of their trunk bases gnawed 
away by termites. However no attempt was made to 
quantify such effect.



table 19 a

danaga and aa rta lity  on Aoaoia to r t i l l a  in  S inanjiro

D iaw ter
(em)

Pwroentace 
w ith eat marks 

(25* or over)
PercerrtaoB with 

ant-holes
Ptroantaga with 
f ira  nark*
(50* or above)

Percentage
d*«l

0- 5 1 3 45 48
6-10 50 50 20 40

1V15 50 50 0 10
16-20 57 29 0 24
21-25 36 18 0 5
26-90 44 55 0 19
3V35 57 57 v 0 21
36-40 43 56 O 24
41-45 50 50 0 5
46-50 33 100 12 35
5 V » 34 66 0 26

56-60 33 73 0 5
Average 41* 9« 5* 22*



Fire mostly affected the regenerating trees 
between 1 - 1 0  cm. in diameter. However those trees 
in areas such as near the camp at Terrat where ground 
cover was low, did not suffer. Areas mostly affected 
by fire were within the mature stands of the Acacia- 
Comroiphora woodland where there were sufficient 
medium to tall grass and shrub growth to act as fuel 
when dry. Both the Ngusero and hunters camp area 
suffered from fire annually during the study period.
This was the main cause for lack of sufficient Acacia 
regeneration within these areas. In order to deduce 
the effect of fire on the different age classes of 
Acacia tortilis saplings, heights of regenerating 
Acacias with fire marks on a ridge between Olmanie and 
Engurale were recorded and presented on table 19b below:-

Table 19b
Effect of fire on the different height stages of Acacia 
tortilis regeneration
Average Height (Metres) Average Percentage of burns on tree

1 .0 95*
1.5 »3*
2.0 *0*
2 .5 2IS

These results show that saplings under 2 metres in 
height were the most affected thus again confirming that 
fire susceptibility was linked to age. Since there were
no regeneration under 1 metre, it indicates that fire
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was severe after the present saplings had grown to a 
less susceptible stage. On the other hand there were 
Commiphora saplings tinder 2 metres which survived the 
fire*
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Chapter IV

SOILS. HAINFALL ANP SURFACE WATER DISTRIBUTION

1. Methods
he Last ones

(a) Soils analysis

(i) Soil sampling

Soil samples were collected from different 
vegetation types within the study area using a soil 
auger. Only the top soil down to a depth of 20 cms. 
was collected. No profile pits were dug for detailed 
sampling of different horizons as only a general 
classification was needed for the purposes of this 
study. Each sample collected was put in a carton 
supplied by the National Agricultural Laboratories, 
Nairobi and sent to them for chemical and mechanical 
analysis. Each sample was given a field designation 
in the form of a number and the place from where it 
was collected.

(ii) Chemical analysis

The mass analysis methods for soil fertility 
evaluation developed by Mehlich et al (1962) at the 
National Agricultural Laboratories, formerly known os
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Scott Agricultural Laboratories were used* In this 
method a single extraction is carried out in which P,
Mg, Mn, Ca, K and Na are analytically measured. An 
acid extract using a mixture of hydrochloric acid and 
sulphuric acid is used. The first three elements are 
analysed colorimetrically while the last ones are 
analysed flame photometrically. The nitrate content 
is also analysed colorimetrically. Soil pH and organic 
carbon are also measured together with exchange acidity 
arising from the depletion of bases from negatively 
charged permanent cation exchange capacity sites 
designated as Hp. See Mehlich et al (1962) for full 
details.

(iii) Mechanical analysis

This was also done at the National Agricultural 
Laboratories. The procedure involves the separation 
of the soil sample into its constituents namely sand, 
silt and clay. Sand is removed by sieving while the 
silt and clay percentages are then determined by methods 
depending upon the rate of settling of these separates 
from suspension.

(b) Rainfall records

A raingauge similar to those used in the field in 
Serengeti was made according to specifications given
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2* Results 
(a) Soils

The results of the chemical analysis are expressed
1

in terms of miiliequivalents per 100 grammes of soil or 
me That is they are expressed in terms of
exchangeable cations making up the cation exchange 
capacity of the soil. The physical components are 
expressed as percentage of particle size distribution. 
The general colour of the soils is also given in the 
classification. The results are presented on table 20.

( i )  R e d  b r o w n  s o i l

The largest portion of the Simanjiro Plains 
contain this soil type. It occurs on sloping ground 
where there is free drainage within the grassland and 
in the Acacia tortilis - Commiphora schimperi woodland. 
This soil is rather acidic having a pH range of 
It has the basic nutrients in sufficient quantities 
except nitrogen which is defficient. The top of the 
soil especially where exposed forms a hard crust and 
a lot of water is lost as run off during the rains. 
Physically, the red brown soil of Simanjiro contains a 
high proportion of sand and clay. The higher the site 
the more sand there is in the soil. It is therefore 
classified as sandy clay loam or sandy clay depending 
on the physical constituents.

H  W I I  \
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by Norton-Griffiths (pers. comm.) of the Serengeti 
Research Institute. Essentially, the raingauge consists 
of an aluminium cylinder 5 inches 012.7 cm) in diameter 
and 36 inches (91«^^ cm) high and open at one end. It 
is dug into the ground so that only 8 inches (20.30 cm) 
protrude above the surface. An Abney level is used 
so that the mouth of the raingauge sits in a horizontal 
position. A layer of motor oil was poured in the 
raingauge to prevent evaporation of rainfall water. 
Records were taken once every month. The water was 
never emptied but accumulated in the gauge and 
measurements made by a dipstick (see figure 8).

(c) Location of surface water

All dams, bore holes, and springs shown on the 
Tanzania Survey Division Map Series Y7^2 Scale 
1 :50,000 were located from the air, and then detailed 
observations of their location and condition were 
made on the ground.

In order to locate seasonal water pools formed 
during the rains, observations were made from the air 
during aerial censuses. The pools were marked on a 
map and then detailed inspection made on the ground. 
They were easy to locate from the ground because of the 
tell tale animal trails converging on them.
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2. Kesults
(a) Soils

The results of the chemical analysis are expressed
1

in terms of miiliequivalents per 100 grammes of soil or 
me S* That is they are expressed in terms of 
exchangeable cations making up the cation exchange 
capacity of the soil* The physical components are 
expressed as percentage of particle size distribution* 
The general colour of the soils is also given in the 
classification* The results are presented on table 20.

(i) Red brown soil

The largest portion of the Simanjiro Plains 
contain this soil type. It occurs on sloping ground 
where there is free drainage within the grassland and 
in the Acacia tortilis - Commijahora schiniperi woodland* 
This soil is rather acidic having a pH range of 5***~6» 
It has the basic nutrients in sufficient quantities 
except nitrogen which is defficient* The top of the 
soil especially where exposed forms a h*l**d crust and 
a lot of water is lost as run off during the rains* 
Physically, the red brown soil of Simanjiro contains a 
high proportion of sand and clay. The higher the site 
the more sand there is in the soil* It is therefore 
classified as sandy clay loam or sandy clay depending 
on the physical constituents.

\K
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(ii) Grey soil

The gentler slopes contain soils which are grey- 
in colour. These occur within the Acacia nilotica ssp. 
subalata - Commiphora schimperi woodlands. Strips of 
these soils are also found in the shallow valleys within 
the grassland. These soils are neutral to alkaline 
with a pH range of 5.5 - 7»0. Where the land is flat, 
there are dark grey soils with a pH of above 7 thus 
becoming more alkaline. This is where the Commiphora 
woodland occurs. These grey soils normally contain a 
high proportion of clay and sand and are therefore 
classified as sandy clay.

(iii) Black soil

This soil is found in the low lying areas where 
drainage is impeded. It is the typical soil of the 
seasonally water-logged bushed grassland and bushland. 
It is alkaline in nature and all samples which were 
analysed had a pH of above 7. This soil also contains 
the highest level of calcium, magnesium and sodium of 
all the three Simanjiro soils but the lowest nitrogen. 
During the rains the water accumulates and these 
minerals are brought in and they accumulate because of 
lack of drainage. When it dries up, the soil forms 
extensive cracks. It has an even higher clay content 
than the previous soil and is therefore classified as

black clay



Table 20

The avenge oonposition of the d ifferen t so il types in  S inenjiro

t Red Soil Gray Soil Bleak Soil

pH 6*1 7.1 7.7
la a.e. % 0.12 0.32 1*0
X a.#. t Q.9B 1.88 0.52
Ca a .e . i> 3.2 27.0 30.0
■« *.*. * 2.9 5.6 4.0
U nnue.it 0.66 treoe 0.02
1 p.p#a. 36 195 120
1 t 0.11 0.95 0.13
c* 0.H 4.15 1.09

45 32 33
t Silt 12 24 12
t CUjr 43 44 55
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(b) Rainfall

Rainfall records were taken from July, 1970 to 
the end of 1972 and the results are given on table 21. 
Records could not be taken during the first half of 
1970 because that time was used for attending classes 
and field trips organised by the Zoology Department.

The records showed a distinct rainfall pattern
F j ~ * L ___— SOt Lwith light rains falling between September and

December then receding in January and then having theJ
heaviest rains between February and May. The short

L j A
rains in 1970 started in September and the amount for 
that month was the highest for all the years which 
followed. However, the rainfall for November and 
December during that year was much less than that

> 7  r  • .'•'Trecorded during the following two years. The long 
rains in 1971 had their peak in April when 299 mm were 
recorded. The rains for that year ceased in May although 
very light drizzles fell in June. There was a dry 
spell until September when light drizzles fell. The 
actual short rains fell in November and December. The 
rains then receded in January, 1972 and increased in 
February whose rainfall was only surpassed by that which 
fell in April. Only 23 mm fell in May and that was 
the end of the long rains. On the whole the long rains
were less than those of the previous year. The short 
rains in 1972 started with light showers in August and



Figure 8

The raingauge used in Simanjiro
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September with a dry spell in October and the actual 
rains falling in November and December. The total 
amount of the short rains and indeed for the whole 
year was less than that for 19 7 1•

(c) Distribution of permanent water

The aerial reconnaissance and ground surveys 
showed that the Simanjiro study area has 2 dams, 2 
boreholes and 2 natural springs mainly distributed at 
the peripheries of the study area (see figure lband 16). 
Additional data was obtained from Kametz (1963).

(i) Eluenyenanyuki dam

This dam is situated in the south of the study 
area southeast of the Mboreti trading centre. It is 
called Eluenyenanyuki by the Masai because of its 
reddish brown water caused by the red brown soil which 
is washed into it from the surrounding grassland and 
woodland areas comprising of 4l km2. This dam was 
constructed in 1954 and its original capacity was 100 

million gallons (455 million litres). The"lTongth of 
the crest was 660 metres. The capacity has since 
decreased due to accumulation of silt.

(ii) Sukuro dam

This dam is also situated in the south of the study
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area 7*5 km east of Eluenyenanyuki. It was constructed 
in the same year as the previous one and had a larger 
capacity cf 139 million gallons (628 million litres). 
However this dam filled up much faster with silt.
This is because the major drainage line, Kinopini, 
draining into the dam collects water from the bushland 
and seasonally water-logged areas with high silt and 
clay content soils. It completely dried up in the 
dry season of 1972.

(iii) Mboreti borehole

This borehole is situated at Mboreti trading 
centre and it was constructed in the same year as the 
dams. It is powered by a diesel motor and there is a 
permanent attendant who intermittently runs it until 
its storage tank which has a capacity of 10,000 gallons 
(^5*500 litres) is filled and then switches it off.
The borehole has a yield of 3800 litres per hour.
There is a side trough for livestock and a 500 metre 
pipeline to the school.

(iv) Lekitejo borehole

This borehole is situated in the west of the study 
area at Lekitejo. It was constructed in the same year 
as the other water installations. It has an output of 
about the same magnitude as Mboreti borehole and a
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similar sized tank. It has also a side trough for 
livestock.

(v) Terrat springs

These are a series of springs just a short distance 
north of the shops at Terrat. The water accumulates in 
two large pools.

(vi) Loiborsoit springs

These springs are located in a deep ravine-like 
drainage line just to the northeast of the settlement. 
They form a small water pool.

(d) Distribution of rain season water pools

There is a total of 22 water pools which form 
during the rains and their distribution is shown on 
figure 6. These water pools are formed in depressions 
mainly within the grassland and the Commiphora and 
the Acacia nilotica-Commiphora schimperi woodlands.

These depressions contain bottoms with high clay soils 
which make them more or less impervious to water and 
all water draining into them accumulates as the rains 
progress. They contain the maximum amount of water 
between March and May. They start drying up in June 
and by August most of them are dry.
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The water pools are equally distributed throughout 
the Simanjiro Plains. Taking the Lolkisale-Naberera 
road as dividing the plains into two equal halves 
the pools are distributed equally in both halves.
However the northern half has pools which persist 
longer. There are 2 deep t̂ ater holes in a branch of the 
Terrat drainage line to the Southwest of Lalulunga 
which are usually the last ones to dry up.
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Chapter V
LARGE HERBIVORE POPULATIONS, DISTRIBUTION AND MOVEMENTS 
1* Methods

(a) Selection of Census Method

The most often used methods in censusing large
ft

herbivores are ground counting and aerial counting.
In the first method, equally spaced observers traverse 
the area being censused recording animals seen. In 
the classic King's Census method, the sighting distance 
is given. This method was originally developed in the 
United States for censusing grouse (Leopold, 1933).
It has been variously modified to include the sighting 
angle (Mosby et al, 1963). Also road-side counts are 
used mainly to observe population variations at 
different times. Road strip counts have been used to 
estimate the numbers of African ungulates (Dasmann and 
Mossmann, 1962).

The real pioneer of ground counting in East 
Africa is Lamprey (1963)* He used transect counting 
in Tarangire for estimating the densities of large 
herbivores. A visibility profile for each transect was 
established prior to counting and this varied according 
to the vegetation type. Lately, the College of African 
Wildlife Management at Mweka has been using King's 
method for field exercises (Sindiyo, 1970). A modified 
version of this method has been used in the Selous Game
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Reserve for estimating the population of large herbivores 
within a Miombo woodland habitat (Rodgers, 1969). More 
recently ground transect counting within a given strip 
width has been done from a vehicle in Amboseli to 
compare with population estimates of the large herbivores 
obtained from aerial counting (Pennyquick and Western, 
1972),

The other method used in censusing large 
herbivores is by means of aeroplanes. This method like 
King's census method was first developed in the United 
States in counting big game (Mosby et al, 1963)* The 
first attempt at counting animals from the air in Bast 
Africa was by Zaphiro (1959)* However the pioneers of 
censusing large herbivores by aeroplanes were Grzimek 
and Grzimek (i960) in the Serengeti. Later on aerial 
censusing was done in the Serengeti-Mara area (Stewart 
and Talbot, 1962). Also Lamprey (196*1) did aerial 
counting within the transect area for comparison purposes. 
He also did a strip through southern Masailand for 
estimating wet season dispersal density. Later on more 
aerial censuses were done in*Serengeti (Turner and 
Watson, 1964? Watson, 1966). Also the populations of 
rhinos in Ngorongoro was estimated by aeroplane (Goddard, 
1967)» An aerial census of the Nairobi National Park 
was done at about the same time (Foster and Kearneŷ  1967)*

Later on, Jolly (1969) introduced a modified
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method of aerial sampling which included detailed 
statistical approach. It has since become the classical 
method of aerial sample censusing throughout East Africa. 
All large herbivores in Loliondo Game Controlled Area 
and Mkomazi Game Reserve were censused by the same 
method (Watson et al, 1969)* Sinclair (1969) used it 
with aerial photography in estimating the buffalo 
population of Serengeti. It was lately used in Mara 
for estimating the rhino population (Mukinya, 1973) 
and in Amboseli for large herbivores (Western, 1973)•
The details of these methods together with the 
statistical and mathematical biases and the treatment 
of errors have been amply discussed (Jolly, 1969; 
Pennycuick, 1969; Watson, 1969). The most recent and 
classical treatment of the subject has been presented 
by Pennycuick and Western (1973)* The validity ol 
aerial censusing is so well established that the 
Serengeti Research Institute has adopted it as the 
standard method in the ecological monitoring 
programme (Norton—Griffiths, 1973)*

Aerial censusing needs fewer observers than 
ground counting. It also covers a wider area in a
shorter time thus limiting double counting. In 
relatively open country such as is the case in l-ast
Africa's Acacia-Themeda and grassland savannah, it 
is the only method which permits accurate coverage 
and photography
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of herds. It has successfully been applied to even 
censusing livestock (Watson, 19^9). Difficult terrain 
is also no hinderance to aerial counting. In view of 
these advantages, this method was adopted for this study.

(b) Aerial censuses 
(i) Map preparation

In order to determine the distribution of large 
herbivores and the subsequent calculation of their 
population numbers, aerial censuses were carried out. 
Before carrying out the actual censusing, extensive 
ground observations were made in order to be familiar 
with the various land marks of the study area. This 
would assist in determining the location of animals 
on a map during flights. The map used was obtained by 
taking a photograph of a map of the study area obtained 
by tracing four joined sheets of the Tanzania Survey 
Division 1:30,000 topographic maps which made up the 
study area. A print 22 x 29 cm was made and photostat 
copies made for use as required. The scale of these 
maps was 1:160,000 (see figurelOa).

(ii) Sampling procedure

Since it was not feasible to do a complete 
census of the study area, sample counting was carried 
out. The method used in sampling a n d  estimating the
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populations is that of random, equal sized, strip 
counting first proposed by Jolly (1969). The study 
area being 30 kilometres from east to west was 
conveniently divided into 100 strips each 300 metres 
wide running from north to south. The divisions were 
marked on the map by 100 equally spaced dots along the 
northern and southern boundaries. Before each aerial 
count was done, 2*» strips were chosen out of the 100 
from a table of random numbers (Fisher and Yates, 1953). 
These strips represented 2 k % of the total study area.

The strips were then drawn on 2 maps in 2 series 
the first containing 12 strips and marked with blue 
ink and the remaining half drawn in red. One map was 
for the pilot and the other one for the observer.
Each was attached to a clip board to facilitate easy 
handling during flight.

(iii) Height determination

The plane used in counting was a Piper PA-12 
Cruiser but the first two flights were done in a 
Super Cub. It was flown at a height of 91 metres above 
the ground at a speed of l6o kph. In any aerial 
censusing involving specific strip width, it is 
important that a constant height above the ground is 
maintained. This is made easy if the terrain is flat. 
Pennyquick and Western (1972) describe a method used
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for Amboseli which has flat terrain. In this method, 
the altimeter is first checked by flying very low to 
the ground where the altitude is known and then rising 
steeply to the required height which is checked on the 
altimeter by taking the barometric pressure difference. 
However this method is not suitable for a place like 
Simanjiro with undulating topography. Therefore a 
method involving the regulation of height by observing 
the apparent size of the aircraft’s shadow as given by 
Pennycuick (1973) was used. This method depends on 
the fact that if an aircraft is flown with its wings 
level over horizontal ground, and low enough as is the 
case during aerial censusing, the wingspan of the shadow 
is equal to that of the aircraft, irrespective of the 
sun's altitude and the flying height. However the 
angle which the shadow subtends at the pilot's eye 
decreases with increasing height. It is through observatior 
of this angle that this method is based. The aircraft 
is propped on the ground so that it assumes the flying 
altitude. Then with the pilot sitting in his normal 
position, the height of his eye above the ground is 
measured and designated (h). Next the aircraft's wing 
span (B) is measured and the flying height (H) in this 
case 91 metres determined. All measurements should be 
in the same units. The span (b) of the shadow as 
projected on the ground is calculated from the formula!-

b b Bh 
H

Then the strut is marked with alternating black and white
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paint marks such that the marks align with the shadow 
of the aircraft when it is flying at the corresponding 
altitudes. During the census, the pilot flies upwards 
or downwards until the wingspan of the shadow appears 
to be equal to the black or white marks most opposite 
to it which corresponds to the required height H above 
the ground.

(iv) Calibration of strip width

Before setting out, the streamers were checked 
to see if they were in position. The position of the 
streamers on the struts had earlier been determined 
and marked at the Serengeti Research Institute using 
the method described by Pennycuick and Western (1972). 
The procedure involves the use of geometric calculations 
involving similar triangles. The calibrations are done 
when the plane is on the ground with an observer 
sitting in position and the tail wheel propped up so 
that the plane is horizontal. Then the height of the 
observer's eyelevel is measured from the ground. The 
mark for the inner streamer is put on the strut at a 
point where there is an alignment between the observer's 
eyelevel and a point on the ground such that the line 
of alignment just misses the front wheel on the 
observer's side. Then the strip width is chosen and the 
proportionate mark put on the ground so that the ratio 
of the height of the observer's eyelevel above the



The procedure of marking aeroplane struts for attachment 
of streamers to show ground strip width.
1. While aircraft is on ground (A) prop it in flying positjon
2. Put in observer and measure his height above the ground (h) 
3« Mark inner streamer (a) on strut so that it just misses the

wheel
4. Decide strip width (W) and flying height (H) for flying 

aircraft (B) u
5« Mark out on ground strip width (w) where w =
6. Mark outer streamer (b) op strut
P.S. All measurements must be in the same units.
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ground when the plane iu on the ground and the height 
above the ground when the plane is in flight is the 
sane as the ratio of the width between the markers on 
the ground and the width of the strip (see figure 9 
for details)*

(v) Aerial counting and recording of data

The first 12 strips were usually flown between 
4 p*m* and 6 p«m« while the remaining 12 were done the 
following morning between 7 a*m. and 11 a.m. depending 
upon the weather. If the sky was overcast or it was 
raining and visibility was poor, take off w o u l d  be 
delayed until it got clearer. The worst time was 
between December and July and mornings were worse than 
evenings. Plights were divided into two series in order 
to afford some rest to the observer as a maximum of 2 
hours was considered about the limit for accurate 
observations before fatigue set in.

During flight, all animals falling within the 
streamers* projection on the ground, were marked on 
the observer's map according to species, number, 
vegetation type and actual position. Since cattle 
henrds were large and difficult to count, they were 
also photographed using a Voigtlander Bessoraatic camera 
with a Zootnnr 36, 82-200 mm Zoom lens at an aperture of 
f/2.8 and a speod of 1/500 sec using Kodacolor-X film.
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The window on the observer's side was opened during 
counting to permit wider visibility.

In all, 24 aerial counts were done. Counting
time ranged from 1 hour 35 minutes to 2 hours and 19 

minutes with the average time being 1 hour and 32 
minutes. Wind exerted the greatest influence on the 
length of time spent during counts. Sometimes rain 
which started falling during counting resulted in 
reduced visibility. Fortunately this happened only 
on a few occasions.

Aerial census of Tarangire National Park

A sample aerial census was made of the northern 
part of the Tarangire National Park which constituted 
the former game reserve where Lamprey (1963» 1964) did 
his study. This is the area with permanent water 
during the dry season thus constituting the dry season 
concentration habitat for migratory herbivores. The 
census was carried out in order to compare the population) 
of zebra and wildebeest with those of Simanjiro. The
Q k Kvv  Ij1 i i rc A  C n H C  U>. ^  ■* j  f l f t n

sampling method used was that of stratified strip 
sampling using unequal-size units usually referred to 
as Method 2 ofJolly (1969)* The park was divided in k 

blocks with 22 strips 400 metres wide running from
east to west. Blocks A & B had 17 strips each spaced 
1 km apart while blocks C & D had each 5 strips spaced
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1.5 kin apart (see figure 10#.

(vii) Problems encountered in aerial censusing;

The game animals which were included in the 
censuses were conveniently counted directly as their 
herds were small enough. Livestock on the other hand 
were difficult. Cattle herds were too large to permit 
accurate counting during a fly over. That is why aerial 
photographs were taken and the estimated numbers compared 
to those obtained from photographs. After a few 
direct counts, the observer gained sufficient experience 
to be able to estimate the herd reasonably by counting 
it in multiples of lO. Goats and sheep were not 
accurately estimated because of their tendency to bunch 
together on seeing the aeroplane. They were especially 
difficult to count in bushland or woodland habitat. 
Thomson's gazelles were also difficult to spot at the 

beginning.

Also at one time the strip width was calibrated at 
k o O metres instead of 300 metres. This gave a higher 
population estimate. Fortunately the mistake was dis
covered and the appropriate numerical adjustments made.
On one occasion, one transect was overflown. This was 
however discovered in good time because of familiarity 
of the ground landmarks. This shows why it is very 
important to be familiar with the different landmarks 
of any area where an aerial census is to be conducted.
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Overcast skies and rains caused delays in 
counting but they were not frequent*

(viH) Observations on ârae -deration

In order to pinpoint the migration route between
*

Simanjiro and Tarongiro National Park, Tour flights were 
carried out between the western end of the study area and 
the Tarangire river in the park in 1972* There were four 
flight paths equally spaced between the two areas (see 
figures 19-22.)* Time at the beginning of the flight was 
noted and animals on the observer's side were counted 
and the tine recorded. Oldonyo Sarnbu hill marked the 
southernmost point and Rukuman end Uoundary Hill the 
northernmost point* This demarcation was used after 
ground observations showed migration trails to be 
concentrated within this area*

The four flights were carried out in such a way 
that the whole migration sequence was monitored* One 
flight was carried out during the middle of the rains 
when all migratory species ware expected to be in 
Simanjiro Plains* Another one was carried out in the 
middle o the dry season when the animals were supposed 
to be in the park* The last two were done at the 
beginning of the rains when the animals were supposed 
to be migratiug from Tarangire to Simanjiro*

In addition to the four flights, reconnaissance
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was made in areas between Simanjiro and Loiborserit 
in the south during the rains* Also reconnaissance was 
made in areas north of the plains during the dry season.

(c) Field observations
(i) Observations of species present and game migration

Besides detailed research on herbivore populations 
and distribution it was decided to list all herbivorous 
species utilizing the Simanjiro Plains either permanently 
or on a migratory basis. At first, species were observed 
during the vegetation reconnaissance and recorded. Later 
on, additional records were made during the aerial 
censuses. During ground observations, a pair of 7 x 
Babitch binoculars was extensively used. Night drives 
were made through the study area in order to observe 
nocturnal species. The field guide by Dorst and Dandelot
(1970) was used in identifying^species. An attempt to 
trap small species was abandoned after continued damage 
of traps by Masai herding boys.

Extensive ground observations by vehicle were made 
in the Ardai Plains and Sanya Plains during the rains 
to observe migratory species. Similar excursions were 
made to the Komolo Springs, Loiborserit springs and other 
areas in southern Masailand during the dry season. Also 
general observations were done in Masailand east of the 
rift. (see figure 2^).
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(ii) Observation of group structure

Extensive coverage of the study area was made in 
a Land rover vehicle and using the 7 x Habitch 
binoculars to locale animals. Once located, a group of 
animals would be observed patiently until it was classified 
into number of adult males, adult females, subadults and 
young animals.

(iii) Feeding observations

In order to determine what plant species the 
Simanjiro herbivores were feeding on and to what extent, 
ground observations were carried out. A Land rover 
vehicle was used in locating a group of feeding animals 
belonging to one species only. It would be difficult 
to make accurate determination of what ungulates fed on 
which species if observations were made on a group of 
different herbivores. After locating the feeding 
animals they were observed for about 10 minutes with the 
binoculars and the nearest recognizable objects to the 
feeding spot noted. This could be an ant-hill, clui p of 
vegetation or a bare patch. Then the vehicle would 
quickly be dJriven to the spot and a thorough search for 
freshly grazed plants made. The clipped plants would 
then be recorded according to species and height clipped. 
Each bite was recorded separately, and it was a very 
cumbersome task indeed. Any clipping at the same height
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anti place is what constituted a bite. The observations 
were confined to zebra, wildebeest, Grant's gazelle, 
Thomson’s gazelle and cattle. This therefore covered 
both migratory and resident species.

(iv) Mortality

It was difficult to make direct observations 
of. mortality. The most common way of determining mortality 
was by indirect observations of skulls, horns, or other 
skeletal parts and actual carcases. Skulls and 
particularly lower jaws were the most commonly found 
because of their durability. Other bones found included 
scapula, humerus, femur, and the pelvic girdle. The 
jaws of wildebeest and zebra were the mostly commonly 
seen as they are large and the hyenas find them 
cumbersome to crunch. The bones of smaller animals on 
the other hand were not commonly seen and when seen 
they were invariably in small fragments. Ostrich 
bones were the least commonly found. Feathers were 
sometimes easier to notice.

Occasionally, carcasses were found and on a 
number of times actual kills by predators were witnessed. 
Carcasses were always indicated by that great spotter of 
the East African plains abhorred by the poachers but 
highly exalted by conservationists, the vulture. The 
most common ones in Simanjiro were the White backed
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vulture Pseudogyps africanus, White-headed vulture

Necrosyrtes monachus. Others seen were the Lappet

Neophron percnoptcrus the last two of which were rather 
scarce. Some carcasses were spotted during aerial

habitat where observation from the air is obstructed* 
ions were seen on a few counts mostly on kills and the 

rest of the time they were hiding. It waa thus considered

fhe first count waa done in April, 1970 during 
the middle of the mine* Then there was a long 
titi irruption because of attending university lectures 
si J Held courses* Tin second flight was in Movvteber, 
lj?0, Fren January, 1971 counts were node on a tsonthly

ludtuatiTrigonoceps occipi tfils and the Hooded vulture

faced vulture Torgos tracheliotus t the Ruppelis 
Griffon Gyps ruppelli and the Egyptian vulture

ciea wars

censuses (see plate 2d). Figures for hunting and 
poaching mortality were obtained from the Game t they

Division, Arusha. Leaner ware omitted
cry low numbers and their dense bush

not sufficiently seen to represent «

behavieur.

basis until July, 1971 when tits pilot went on leetre until 
October* 1971 when the flights were resumed on a monthly 
basis to the end ef 1972 when the study ended*
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2. Results

(a) Large herbivore population estimates and fluctuations

The populations of the 11 most common species were 
estimated from the aerial counts. These were zebra, 
wildebeest, eland, Grants gazelle, Thomson's gazelle, 
giraffe, impala, ostrich, cattle, goats and sheep. The 
appearance of elephant, rhino, oryx, buffalo and 
hartebeest in the study area was so irregular that they 
were excluded from censusing. Lesser kudus were omitted 
because of their very low numbers and their dense bush 
habitat where observation from the air is obstructed.
Lions were seen on a few counts mostly on kills and the 
rest of the time they were hiding. It was thus considered 
that they were not sufficiently seen to represent a 
suitable sample. Jackals and hyenas were left out 
because of being mostly nocturnal. Leopard and cheetah 
were not estimated because of their low numbers and 
secretive behaviour.

The first count was done in April, 1970 during 
the middle of the rains. 1'hen there was a long 
interruption because of attending university lectures 
and field courses. The second flight was in November,
1970. From January, 1971 counts were made on a monthly 
basis until July, 1971 when the pilot went on leave until 
October, 1971 when the flights were resumed on a monthly 
basis to the end of 1972 when the study endud.
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The procedure used in estimating the populations
is Method I of Jolly (1969) involving equal sized units*
The population estimate $ of each species and the
variance Sy^ were calculated as follows

Y = N ^ y  
n

o r~ — ISy*2 * N(N-n) ^y2-(__£)2
n(n-l) n J

Where y is the number of animals counted in each transect 
n is the number of transects contained in one sample 
N is the total number of transects required to fill 

the whole study area.
observations on the ground shoved that these were the 

The standard error Sy is obtained by taking the 
square root of the variance. The confidence interval 
is obtained by multiplying the standard error with the 
appropriate figure at the 95% level which is obtained 
from any statistics table of normal distribution.

1 vae 567"--.. ' same pattern • ■ • re e
Population estimates or the total number of a given 

species in the study area were calculated using a Pacit 
manual calculator and later recalculated on the Olivetti 
lOl Programme. The program used was written out and is 
given on Appendix 3« In all, 2k counts were done and 
the population and total number estimates are given on 
tables 22a-c. The average seasonal populations are also 
given and the fluctuations are shown on figures 11 and 12.

Wilde beest v=ire next to zebra in population also.
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(i) Zebra
The population estimates show that zebras have 

the largest population of all wild herbivores. The 
first census carried out in April, 1970 gave an esti
mated zebra population of 53°6 which constituted 
50.^094 of all the wild animals counted. This was the 
maximum expected zebra population because they all 
concentrate in the plains during the middle of the 
rainy season. All migratory movements cease by then. 
When the next census was carried out in October, 1970 
there were only 5 zebra in the sample. Further 
observations on the ground showed that these were the 
only zebras in the whole area. So no attempt was made 
to calculate the population estimate. The population 
started building up again in January, 1971 and reached 
a peak in April, 1971 when it was estimated that there 
were 6298 zebras. The average from February to May, 
1971 was 5678* The same pattern was repeated in 1972. 
The maximum zebra population was reached in March, a 
month earlier than in the previous years. This time 
it was 10,576 which was much higher than that for the 
preceding years. However the average population size 
during the entire wet season that is from February to 
May was 5756 which is very similar to the previous 
years* average.

(ii) Wildebeest

Wildebeest were next to zebra in population size.
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The maximum population estimated in April, 1970 was 
2772# This constituted 26*33% of the total number of 
wild herbivores. There were no wildebeest in the plains 
in November. The population fluctuations of this species 
followed a very similar pattern to zebra, both being 
migrants into the plains during the rains. The 
maximum wildebeest population for 1972 was reached in 
February and was 6156 which was much higher than that 
of the previous years. Even the average for the entire 
wet season was higher than that of the previous year.

(iii) Eland

This was the largest herbivore among those whose 
population estimates were made. It had the lowest 
numbers among the migrants. The maximum number estimated 
in April, 1970 was 8 7 1* It was about the same size in 
March, 1971» The maximum number for the wet season of 
1972 was reached in January. However the maximum for 
the entire year was reached in December when it was 
again 8 71. The eland numbers did not follow an identical 
pattern to zebra and wildebeest. It showed large 
fluctuations even during the rains.

(iv) Oryx
This species appeared in the area during the April, 

1970 census. The maximum number in the entire study 
area was estimated to be 1O0 animals. None were seen
during subsequent counts Even intensive ground
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observations showed that they were completely absent*

(v) Grant's gazelle
This species has the largest population among 

the resident herbivores but it constitutes a small 
proportion when all species are present* The population 
estimated at 6l8 during March, 1970 was the highest for 
that year* The highest population in 1971 was estimated 
in March and it was 800. Then it kept on fluctuating 
throughout the rest of the year* The general trend 
showed high numbers during the rains and lower ones 
during the dry season* Similar fluctuations occured in 
1972 but the highest population was recorded in December 
during the rains when it was 1204. Nevertheless the 
trend was the same with higher numbers occuring during 
the rains*

(vi) Thomson*s gazelle
Thomson* s gazelle like the previous species is 

resident in the plains* It has the next smallest 
population among the large herbivores* The numbers 
counted in the samples had fluctuations similar to 
those of Grants gazelle* The increase in numbers 
during the rains was more noticeable than that for 
the previous species* The population estimated in 
April, 1970 was 256 which was higher than that recorded 
in both October and November. The maximum number the 
following year was 372 and it was reached in April* 

After that, the numbers kept on declining* The
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population started increasing in December and reached 
a maximum of 225 in January, 1972. Then it kept on 
fluctuating during the rains and gradually dropped 
down during the dry season and increasing again during 
the short rains.

(vii) Impala
Impalas are also resident in the study area.

Their fluctuation in numbers were more pronounced 
than that of the two gazelles, sometimes being completely 
absent. The maximum number recorded in 1971 was 215 
compared to 21 estimated in October. The maximum 
number recorded in 1971 was in April when it was 
estimated to be 395* Then the numbers dropped down in 
May and none were seen in the transects after that 
until November, 1971* The trend was similar the 
following year except that impala were present in the 
transects during every count. The highest number 
recorded during the rains was 325. It had dropped 
down to 17 by October but increased subtantially the 
following months during the short rains reaching a 
maximum of 783 in December.

(viii) Giraffe
Giraffes have the smallest population among the 

wild herbivores. Its fluctuations followed a trend very 
similar to that of impalas, but they were present in all 
counts except in December, 1971. The highest number
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was estimated in November, 1972 and it was almost the 
same as that recorded in the previous January which was 
266.

(ix) Ostrich
Ostriches are another resident species whose 

population was similar to that of Thomson's gazelle.
It also showed the same fluctuations observed in 
mammals with higher numbers generally occuring during 
the rains. The highest number of ^64 was reached in 
March, 1971. The highest number for the following year 
was 371 and it was reached in December although the 
number in the previous February was very close to it.

( x )  L i v e s t o c k

Cattle have the highest population among all 
species in Simanjiro. Their population during the study 
period showed monthly fluctuations just like the game 
species. The only difference was that cattle had their 
peaks during the dry season while game species had their 
peaks during the rains. While 3081 were recorded in 
April, 1970, 17*200 were recorded in October during the 
same year. The lowest number in 1971 was ln February, 
while the highest was in November. Although there were 
monthly fluctuations in 1972, the numbers during the wet 
season were proportionately higher than in the previous 
year. The lowest number was recorded in August while 
the highest of all time was recorded in October and then
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Average H anes of large herbivores used fo r calculating bieaass

Speeies Hass (Kg) Souroe a t data

C attle  (Uasai Zebu) 181 Epstein (1955)
Goat/Sheep 27 Prsnoh (19**)
Zebra 236 Sachs (1967)
Wildebeest 190 It

G rant's gazelle 53 W

Thoeson's gazelle 18 •

Buffalo 399 m

Hartebeest 13* m

Impale *9 m

G iraffe 771 Lsapray (1963)
*00 •V

Elephant 2*132 II

Rhino 998 •1

Ostriob 100



Table 24
Seasonal variations in  th e average biomaaa densities 
e f larce  herbivores in  S iaanjiro  du rii«  1971 and 1972 

1971

Species
Set Seqson Dry Season

Biomass Density 
(Kg/faa2) *

of to ta l
Biomats Density 

(Kg/K»Z) %
e f to ta l

Cattle 9926.34 48.56 7567.61 95. 5B
Costs and Sheep 105.01 1.27 67.77 0.86
Zebra 2950.56 29.07 9.44 0,12

1 1180.33 14.60 52.30 0.41
Eland 229.00 2.85 - -
Grant* s  r;azelle 56.56 0.70 55.51 0.44
rhoEson* s gazelle 7.20 0.09 5.76 0.07
Ostrich 52.50 0.65 45.00 0.57
Giraffe 167.14 2.07 154.20 1.95
tp a la 12.75 0.16 - -
Total 8085.46 100.00 7917.59 100.00

1972

C attle 5444.03 53.51 5710.55 88.95
Goats and Sheep 3 3 .3 2 2.30 193.12 5.01
Zebra 2383.01 23.42 19.47 0.50
VSld6b06St 1649.50 16,21 65.18 0.96
Eland 128.00 1.26 50.00 0.47
G rant's gazella 61.48 0.60 65.47 0.99
Thomson's gazelle 4.73 0.05 4.91 0.08
O strich 36,00 0.35 24.00 0.57
G iraffe 219.20 2.15 295.92 4.61
Lcpela 15,13 0.15 15.64 0.24

Total 10,174.90 100.00 6420.26 100.00

DSta fo r October, 1971 n s  used fo r oalodLatinc the dry season bionass as no oensusas
done during th e dry season proper*
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dropping down to almost the August level in December. 
Donkeys were not counted because of the difficulty of 
differentiating them from cattle. Also they were not 
seen in sufficient numbers to warrant an estimate of 
their population.

Goats and sheep were lumped together in the census. 
Their numbers showed fluctuations similar to those of 
wild herbivores. Even the peaks were occuring during 
the rains. The highest number in 1971 occurred in March 
when they were estimated to be 3378* The population 
Increased almost three fold during the following year. 
There were 8126 goats and sheep estimated in March, 1972 
which was the highest number ever estimated. The number 
between April and June oscillated between 4500 and 6000. 
There was a sharp decline in August and September 
increasing again in October and declining again the 
following month and increasing in December at the end 
of the study. This fluctuation of goats was caused by 
herding by Masai in order to accommodate the browsing 
requirements of goats which are different from those of 
cattle. Normally goats are kept longer in areas when 
water dries because they have a longer drinking interval 
than cattle.

(b) Biomass densities
The population size though a good indicator of 

the abundance of different herbivores in a given area
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does not give an accurate comparative biological para
meter because it doi*s not take size into consideration* 
Biomass density on the other hand gives such a comparative
factor* The animals are converted into the same units*O  O
In order to obtain biomass density, the density of 
each species is first calculated by dividing the 
population by the area giving a figure of animals per 
unit area in this case square kilometres* Then the 
biomass density is obtained by multiplying the density 
of each species by its average mass in kilograms
obtaining a figure of kilograms per square kilometre*
The mean masses of game animals used for this study were
obtained from those given for Serengeti (SachB, 1967)

<*>* ,.w with the exception of ostrich whose figure was given by
1,1 X **•„.Dr. Nagy (pers. comm*) of the Mount Meru Game Sanctuary, 

Arusha and giraffe whose average mass was that used by 
Lamprey (1963)* Masses of cattle and goats were obtained 
from other sources (French, 1944; Epstein, 1955)* See 
table 23 for details* The biomass density of each species 
was calculated from the census figures and the results
are given on table 24.

h e
The monthly biomass densities followed population

fluctuations* However the percentage constituted by 
each species showed a proportionate increase with size* 
The overall biomass density for 1971 and 1972 was 7337 
kg/kra and 8450 kg/km respectively* These overall 
densities were obtained by adding up the total biomass



Biomass proportions of the big herbivores in the Simanliro 
‘ -Plains during 1971



for each count divided by the total number of counts 
done* Wild herbivores constituted less than half of 
the overall average biomass* Zebra and wildebeest 
formed the bulk of the wild herbivores and constituted 
25*17% of" the overall average biomass for 1971* Eland 
were next in biomass among game animals with 1 *90% 
followed by giraffe with 1«5^%« The rest of the game 
species constituted each less than 1% and the smallest 
of them all, Thomson’s gazelle, constituted 0*08% which 
was the least biomass. The bulk of the overall biomass 
for 1971 was formed by cattle which constituted 68*73%*
On the other hand goats and sheep though having a 
medium population size had a small biomass density 
constituting 1*3^%*

The pattern was similar for 1972. Zebra and 
wildebeest constituted 2^*17% of the average biomass 
density. This time giraffe exceeded eland by constituting 
3*69% while the later constituted 2*25%* The other 
species constituted still less than 1% each with the 
smallest of 0*o6?» contributed by Thomson’s gazelle.

In order to assess seasonal variation in biomass 
densities, the data was further divided into wet 
season and dry season components. February to May were 
considered to be typical wet season months and July to 
October typical dry season months. The biomass densities 
for these months were added and averaged out. The results
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are shown on table 2*4. The dry season biomass for 1971 
was worked out from October census as no counts were 
done from July to September as the pilot was on leave.

The wet season biomass density for 1971 was 8090
kg/km which was higher than the overall biomass density
for the whole year. Wild herbivores constituted 50.17?6
of the total the bulk being formed by zebra and wildebeest.
The difference between these species in biomass was more
pronounced than the difference in numbers because a
zebra weighs more than a wildebeest. Gland was third with 

2229 kg/km or 2.83%. The other species each constituted 
less than 1)6 of the biomass but the percentages were 
higher than the overall biomass for the whole year.

The wet season total biomass density for 1972 °f

10175 kg/km was higher than the total biomass density for
the previous wet season. Wild herbivores had 4500 kg/km2
or 44.1996 most of which was constituted again by zebra
and wildebeest. The average wet season biomass for
zebra was the same as in 1971* That of wildebeest

2showed an increase of 470 kg/km • Giraffe also showed a 
slight increase while eland showed a slight decrease.
The other species were each still constituting less than 
196. Cattle formed the bulk of the biomass constituting 
53*5196. Goats and sheep constituted only 2.3096* The 
dry season biomass density decreased considerably. This 
was mainly caused by the absence of zebra and wildebeest
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due to outward migration to Tarangire as will be 
explained later on. There was only a slight reduction 
in the biomass of resident species while cattle showed 
a slight increase and goats and sheep showed a slight 
decrease. Cattle constituted 88.9596 of the average 
biomass density.

(c) Group size and composition
Data obtained from ground observations was classified 

into group sizef general age class and sexual composition 
for each species which was seen in sufficient numbers.
A group in this context means the total number of animals 
found together at the same place and time.

(i) Zebra
This species was rather difficult to classify due 

to the lack of obvious secondary sexual characteristics.
The best method used by Klinyel (1969) in Ngorongoro 
was a combination of stripe pattern and marking.
Stallions are easier to identify by their large body 
and neck size. If viewed from behind, they can be 
spotted by the absence of vulvas. Besides these chara
cteristics the stallions usually bring up the roar in 
zebra when running and they have a habit of standing and 
turning to look at the source of danger. Mares are 
usually accompanied by their foals. The different 
age groups vary in size.

A total of 1501 zebras were classified and the results
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Qrotfi ooqposition of zabra in  th a  Siaanjiro Plains
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* • 0 0 0 4 4 0 0 4 4 4 0  -
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•
0

•
*

December ,

,

1
0

. «.l newborn qnimal
figure 14

T o ta l n u m b e r  o f  newborn wild Herbivores seen in 1 9 7 2
In the Stmanjfro Plains
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are given on table 25, There were 123 groups varying 
from solitary animals to an aggregation of 58 animals.
The most frequent groups sizes or mode were between 
2 and 11 animals. The large groups were rather 
infrequently seen. The average groups size was 12.20.

Most of the groups were composed of adult mares, 
sub-adults, and foals of the season. Such groups were 
often accompanied by one stallion. These were also the 
largest groups. Other groups contained more than one 
stallion. Bachelor herds composed of adult and sub-adult 
males were less frequently seen. Individual zebras 
were rare and when met they were invariably stallions.

(ii) Wildebeest
This species was rather easier to classify because 

of their more conspicuouos secondary sex characteristics 
and some behavioural characteristics. The criteria used 
were mainly horn size and shape, body size, and external 
genitalia. Mature bulls had large bodies and moretfi % ©y
massive horns. Their large pendulous testicles were 
unmistakable if viewed from the posterior end. Adult 
females were smaller than bulls. Their horns were more 
spread out and thin. Their teats could be seen by 
careful observation. They were usually accompanied by 
calves. Sub-adults of both sexes were smaller in size 
and their horns were narrower and more erect. Calves 
were the smallest with the horns mare spikes.
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Results of group structure are given on table 26. 
Wildebeest showed the most variable group sizes of 
all herbivores* A total of 1733 individuals consisting 
of 1^8 groups were classified. The group sizes varied 
from solitary bulls to an aggregation of 117 animals.
The most frequent groups were from 1 to 18 animals.
The average herd size was 11.70.

The most frequent groups consisted of adult 
females, sub-adults and calves usually in the company 
of a single bull. Bachelor groups consisting of mature 
and immature bulls were the next frequently seen groups 
more so than those consisting of sub-adult and almost 
mature females.

Adult females constituted 68.13?6 of the adults.
They constituted ^3«33$ of all the wildebeest classified. 
Out of these ^0.06^ were accompanied by young.

Bulls constituted 23»9196 of the adults. They were 
either solitary or in bachelor herds. The solitary 
bulls had territories which they defended from others 
either by threat displays or the classical dropping on 
front knees and clashing heads. There were constant 
chases and bellowing among the territorial bulls. The 
territories were mainly on upper parts of ridges. One 
ridge east of Togata and another one at Olmanie were 
especially favoui «d. Such areas were alive with
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continuous bellowing noise almost turning 
into a rumble, and constant movements 
interspersed with bangs from head clashing*
If a nursery herd wandered through a territory 
the activities increased* The bull in whose 
territory they were would run around trying 
to keep them in while the neighbouring 
territorial bull would be running back and 
forth trying to herd them in his area. Bulls 
intruding in such a territory would meet 
with high aggression* Once the nursery 
herd moved into another territory the bull 
in whose territory they had left would not 
pursue them there otherwise he would be 
chased vigorously*

Territorial bulls occupied the same 
territories for considerable lengths of time*
One bull with a clipped tail probably the 
result of a narrow escape from a lion, occupied 
a territory for 2 months and was never seen 
again while another one with a characteristic 
ear notch occupied a territory for 3 months* 
Such territories had large heaps of droppings 
where the bulls defecated and bare patches
where they lay*



QronP ow jpoaition of wildoboeat in  tbo S iaag iro  Plains

Croap size ftreqwncy Total birti. Total oo*s Total sob-ad nit a Total oalvea Total overall
1 66 66 - • aa 66
2 9 14 3 - 1 18
3 1 3 - SB m 3
4 3 4 4 2 4 12
5 2 6 2 - 2 10
6 6 18 10 4 4 36

: 8 3 8 10 6 - 24
9 6 12 27 18 15 72
10 1 10 - « - 10
n 4 1 20 10 13 44
12 1 12 - aa - 12
13 3 1 17 n 10 39
1* 2 1 12 6 9 28
15 4 1 32 14 13 60
16 2 1 13 7 H 32
16 5 19 40 17 14 90
» 2 2 13 15 10 40
21 1 mm 12 4 5 21
24 2 - 29 10 9 48
25 5 2 99 39 25 125
* 1 - 21 - 5 26

29 2 - 30 12 16 58
30 1 - - 30 - 30
31 1 as 22 4 5 31
36 1 1 25 - 10 36
41 1 as 22 7 12 41
48 2 sa 49 26 21 96
64 1 64 ss aa - 64
a t 2 - 80 49 33 16c
85 1 - 51 15 19 85
9? 1 - 56 19 22 97
96 1 - 60 13 25 98

_  117 1 •» 64 12 41 w  .
t o t a l 148 246 783 _________ 2 2 ____ 334 1733 .
-te isz _________j».g* ____ ad0L
. fi»rce;vtn^a of stn lta________ 23.9*# 76.09j6___________________________

Average hard slso n .7 1
Hroontar# faoalea *ith yoiBg 4>.2ljt
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(iti) Grant’s gazelle

This gazelle was easier to classify than 
even the preceding species. Males have well 
developed horns while females have poorly 
developed and usually deformed ones, or the 
horns are completely absent. Also adult moles 
are much larger than females.

A total of 720 animals were classified 
and the results are given on table 27» The 
group structure of this species had similarities 
with that of wildebeest. The groupings varied 
from individuals to 42 animals. The most 
frequent ones contained 3 to 11 animals and 
groups containing 16 animals were common. The 
average group was 9*

Family herds containing adult females, 
sub-adult females and young usually in the 
company of an adult male were the most common.
The next frequent roups c nsisted of bachelors 
both adults and sub-adults. Groups consisting 
exclussively of adult and sub—adult females were 
not common. Individual adult males were common 
while individual females were rarely seen except 
on a few occasions when intensive searches showed a 
newly b o m  gazelle in the vicinity.
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Qroqp composition of G rants' gazelle in  siM *jiro  P lains

Group size *----------- Total sa les Total f  anal as T otal sub-adults T otal too* Total overall

1 6 6 •» mm 6
2 * 4 2 4 2 8

3 9 9 13 3 2 27
4 7 6 H 6 5 28
» 4 4 9 4 3 20

8 9 21 8 10 48
\ 7 3 6 7 3 3 21

8 1 8 mm - mm 8
]  9 1 7 13 29 12 9 63

10 4 9 18 5 8 40
u 7 13 36 16 12 77
12 2 13 11 «■ •a 24
13 1 13 mm - a* 13
14 2 2 15 7 4 28
15 1 1 6 4 4 15
16 6 16 37 21 22 96
17 1 - 17 » «• 17
18 1 1 9 4 4 18
19 1 1 9 4 5 19
21 2 8 17 11 6 42
26 1 1 13 6 5 26

34 1 1 10 10 13 34
42 1 2 22 10 8 42

l o t  i  l 80 146 312 137 125 720
fcroantaei 20.27* 43.33* 19.03* 17.37* 100*

1 of (dolts 31.85% 68.13*
Avctst*  herd size 9.00
Peroentat e females with ;o«ag 40.06*
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The adult solitary males were territorial*
They defended their territories mostly by threats 
including neck display* Actual overt actions were 
rarely seen* When they happened* they consisted 
of horn wrestling* Territorial displays increased 
in the presence of family herds* However on two 
occasions* 2 adult males and on one occasion* 3 
adult males were seen with family groups without 
any aggressive displays being shown*

Females constituted 6U.13K of the adults* 
Sub-adults and young comprised 36# of the total 
number observed* Adults females with young 
constituted kO.OG% of the females.

(iv) Thomsons*s gazelle
This species shows sexual dimorphism 

similar to that of the preceding species and was 
likewise easy to classify* Its group structure 
was very similar to that of the preceding gazelle*

A total of 533 gazelles contained in 96 

groups were analysed and the results are presented 
on table 2#. They were distributed singly or in 
groups v airy in g from 2 to an aggregation of 56 

animals* The most frequent distribution was between 
1 and Ik animals* The average was 5*52* This was the 
smallest mean group size of any species in Simanjiro*



Table as

Group oonposition of Thomson' ■  gazelle in tho Siaanjiro Plains

tbaap size Total males Total females Total sub-rtd .ta Total young Total overall

1 21 19 2 - - 21
2 19 5 16 9 8 38
3 10 13 12 2 3 30
4 6 5 H 6 2 24
5 9 12 17 5 11 45

6
e 7 20 12 9 48

\  7
8 5 18 10 9 42

1 * 3 9 15 mm - 24
I  10 1 1 4 3 2 10

13 2 2 9 10 5 26

14 3 14 16 7 5 42
19 1 1 8 6 4 19
21 1 1 H 5 4 21
24 1 m 13 6 5 24
29 1 1 14 9 5 29
34 1 - 19 10 5 34
56 1 1 23 20 12 56

1 0 1 1  L 96 96 228 120 89 533
Percentage 18.01* 42.77* 22.52* 16.70* 100*

Percent ace of a U lts 29.6s* 70.38*
ieerage herd size 5.52
Percentage females with yomg 39.03*
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Similar to the preceding two species, groups 
containing adult females, sub-adult females and young 
were the most frequently met. Most of the time they 
were in the company of an adult male. The next 
frequent groups consisted of adult and sub-adult 
males. There were also numerous solitary adult males.
Only two solitary females were seen.

All individual males were territorial and 
intrusion into territories by other males resulted in 
vigorous chases and fights. The intensity of territoriality 
among Thomson’s gazelles was more than that displayed 
by Grant’s gazelles. One territorial male with a 
distinctive neck mark was seen in the same area for 

k month s•

There was a preponderance of females. a. long the 
adult females 39.0396 of them were accompanied by young. 
Adult males constituted 18«01?'j of the entire sample. 
Sub-adults and young were next to females in abundance,

(v) Giraffe

Giraffes were classified mainly by observation on 
external genitalia and size. Adult males had clearly 
visible testicles and penis. The number classified was 
only lOO and because of this, they were only classified 
into males, females and young. There were 20 groups, 

ranging from individuals to 13*
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The most frequent group consisted of females, 
young and usually more than 1 adult male. There 
was no territoriality observed in this species.
Only the typical neck bouts were observed.

The next most frequent group consisted
of adult and young males. Out of 5 individual 
animals seen, 3 were males thus indicating 
a probability of more individual males than 
females. There was a preponderance of females 
and the percentage of young animals was lower 
than that observed in the other herbivores 

(See table 29)»

(vi) Impala

This species was very easy to classify 
because of extreme sexual dimorphism. Males 
have horns while females have none. Only 
208 impala contained in 12 groups were sampled 
because of their low numbers in the study area.
They wore distributed singly or in groups 
up to 38 animals. The average group size 
was 17.33 this being the highest among 
all the herbivores sampled.
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Group oonposition of g iraffe  in  the  Siaanjiro Plains

Hard size frequency T otal sa le s Total fe ra le s Total yocng Total overall
1 5 3 2 «• 5
2 3 2 4 - 6
3 3 6 3 mm 9
4 1 1 3 m 4
5 1 5 SB - 5
6 1 mm 4 2 6
7 1 2 4 1 7
10 2 6 14 - 20
12 1 2 7 3 12
13 2 3 19 4 26

t O I  A L 2 0 30 60 10 100
ra n s rf  u p 30 60 10
iM t i 33 67
Iterace herd s ise  • 5

Table 30
droop ooopositian of Inpala in  th e  Siaanjiro Plains

Bard s iz e frequency Total nales Total fanales Total yowg Total overall

1 2 1 1 •» 2
5 1 5 MB - 5

12 2 24 mm - 24
16 1 16 - - 16

19 2 20 18 mm 36
24 1 1 18 5 24
27 1 1 24 2 27
34 1 mm 29 5 34
36 1 1 30 7 38

T O T A L 12 69 120 19 208

. Fbi.-oo .ta -c  ____________________33 _̂______________ 5^ ______________________

J a »________ 2i_____ §3L--------
ta re s *  hard sise ■  17.33
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GronP oonposition of O strich in  th e  Siaanjiro Pi .tn«

Flock s ite frequency to ta l cocks to ta l bans Total young Total overall
1 4 1 3 •» 4
2 4 2 6 - 8
3 2 2 4 • 6
4 1 2 2 ae 4
5 3 1 14 - 15
7 2 4 10 • 14
8 2 6 10 - 16
9 1 9 - ae 9

10 1 - 10 mm 10
+1 1 - n mm H
13 2 4 22 m 26
14 3 8 28 6 42
17 2 3 31 - 34
20 1 1 4 15 20
25 3 9 66 ae 75
28 1 1 1 26 28
29 1 mm 1 28 29
30 2 2 58 - 60
38 1 1 ae 37 38
41 1 - 41 - 41
fie 1 12 40 10 62

t o m 39 68 362 122 552
1 # 66* 22*

Adult * 16* 84*
Afer*s* flock siza ■  14.15

Any bird smaller than the average adult female was 
classified as young* Nevertheless there may have been 
errors when immature birds of both sexes almost adult 
size t were counted as adult females* This ( and the 
pressure from hunting and poaching on the cocks has 
probably biased the figures in favour of females as an 
approximately ltl sex ratio has been reported 

*’V elsewhere ( Hurxthal, pers* comm. ),
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1 L ! ' <11111 1 ’ll L3 C :C r ^^-^aar>B#-nwhi
• • in  ■ ) ' .3.

T -  ------------* * -■  ~- - i * L [ .. . I -*■• * , -  <-  ̂>

A t»t«l <>f 552 birds in 39 flocks were sampled.
xfiea as -

Nearly all flocks consisted of adult females, 
young and one or a few cocks. These cocks seemed 
to tolarata each other more them was the case with 
the antelopes. However there was pronounced 
chasing seen between August and October when the adult 
j.<l«a turned pink on the necks and thighs. Other 
flocks consisted of young alone or accompanied by 
e single male or female or both.

«r« tly t cks and they were (See tnbl*« •'!;

(d) Calving

Figures of newly b o m  animals were extracted 
fro* observations made on group structure in order 
to determine the calving period of ungulates and 
the hatching time for ostriches. This would help 
is ease.sing ths importance of the Simnnjiro in the 
reproduction of herbivore, an obvious but vital 
I henamanon in the propagation and maintenance of any 
.nlmal population. The results are given on 
flpa-. 19. ‘"e migratory .p.ciaa wild.b.o.t
drap.-d th.ir . . I f  antir.ly in th. pl.ina. It

... .yncHronla.d c.lvi»K ” ‘hi” thr"
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weeks between late January and early February. In both 
1971 and 1972 no new born calves were seen after 
February. This was very handy in group structure 
analysis because all animals born in the same year were 
of the same size and there were recognizable age groups 
up to adult-hood. Horn shape and body size was the same 
for animals born in the same year.
ware already overstocked. fievertheleas casual observation!

Calving in zebra followed a different pattern.
There was no synchrony as in the preceding species. They 
dropped foals throughout the time they were in the plains. 
However there was a distinct foaling peak in January 
which was observed in both years.

No observations could be made on eland for reasons 
already explained.
Siraxijlro. Carcasses due to poaching wore easily

Observations on the resident species were year round. 
Grant's gazelles calved throughout the year. In spite 
of this there was a distinct peak during the long rains 
and a minor one during the short rains. The rest of the 
calving was scantily distributed in the other months with 
the dry season containing the least. The calving pattern 
of Thomson's gazelles was very similar to that of Grant's 
gazelle.

No sufficient number of new-born was observed in 
either impala or giraffe to be able to ascertain their 
calving periodicity.
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Ostrich hatching occured in October
* about the

same time and broods were
tthe same size. They varied in numbers from ,under i0

to over 3o.~ff>»s Synchronised bmeAiny wqs KiileJeJa

Reproduction in domestic stock was not recorde i 
there was no need to worry about their survival { T h e y  

were already overstocked. Nevertheless casual observation! 
showed that calving took place mostly during the rains.
A lot Qf new-born calves were seen at this time. The 
calves were easily seen as the Masai kept them near 
bomns separate from the adults during the day.

(e) Mortality 
(i) Poaching

This was the most common source of m o r t a l i t y  in 
Simanjiro. Carcasses due to poaching were e a s i l y  
determined because there were more than one carcas. 
the same species in one spot indicating indisc rimxn*-

, t l i c e n c e dshooting as only practiced by poachers and n 
hunters. Records of apprehended p o a c h e r s  w e i  e 0

of

Iso

obtained from the Game Division office at Arusha.
Al«°

on a few occasions, four-wheel drive vehicles were »P° tied

during aerial censuses and sped off on s e e i n g
the pl0®6

^^on^•
and this was a fair indication of their* in'terl

triheS,nCnOccasionally during the rains, the Ndorob<-
wandered into the plains in pursuit of thei**

bread, game meat. These are not poachers as

daily
they are
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together with the Tindigo, Sandawi and Pahi buahmen 
traditionally allowed by the Tanzania Government to hunt 
for their food (Fauna Conservation Ordinance, Cap 302 
of the Laws),

Zebras were the most vulnerable species to poaching*
It accounted for 38# of the recorded mortality. They 
were almost entirely poached for their skins. In one 
instance, 20 freshy skinned carcasses were found within 
a radius of one mile, a ghastly sight indeed. Stallions 
suffered more casualties because of their boldness or 
rather stupid habit of stopping and looking back when a 
group is fleeing. Also they are preferred because of 
their big size and hence bigger skins which have pitch 
black and clear white stripes a pattern the tourists 
adore. The most favoured spots for poaching were at 
Mboreti, Osilale, Kiloriti and Terrot. In most instances 
the zebras were chased by vehicle and shot as they ran. 
Later in 1972 some poachers taught some Ndorobo how to 
handle rifles. The latter were then left to collect and 
accumulate the skins which were later picked up by the 
master minds at pre-arranged spots and intervals.

Poaching in wildebeests did not constitute an 
Important source of mortality. It accounted for a third 
of the total. The gnus were only killed for meat. Some 
meat was sold at Arusha and the settlements around Oljoro. 
On two occasions wildebeest carcasses were found completely
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intact except for cut tails. The motive of the killers 
was only to obtain these parts which make excellent 
whisks which are especially cherished by Masai elders,
What a waste.

Only a few cases of poaching eland were recorded.
They were entirely poached for meat and unless the 
culprit was caught red handed it was difficult to make 
indirect observations as only the head was left the rest 
of the carcass being taken for consumption offals and all. 
Eland meat is a relish among Africans. Even the Masai 
who otherwise shun game meat will eat "olsirwa" giving 
the antelopes close resemblance to cattle as the excuse.

Records of poaching on Grant's and Thomson's gazelles 
were scanty. It was suspected that they were shot after 
being dazzled with vehicle head lights at night and 
the whole carcasses taken. In one instance a party of 
hunters were apprehended at the Lolkisale Game Division 
check-point having overshot their licences by 3 Thomson's 
gazelles and 2 Grant's gazelles.
rush** Thor* was considerable hunting by local people 

Impalas were poached more than gazelle. Still this 
accounted for only 13% of the total recorded mortality. 
They were shot by poachers either in Simanjiro poaching 
zebra or those who were in transit going to Southern 
Masailand after that much battered pachyderm, the 
elephant.

V
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There were no records of poaching on giraffe. It 
was firmly concluded that since there were sufficient 
numbers of other game animals for meat, the poachers did 
not want to bother this rather tough skinned and large 
artiodactyl. The skin is not yet fashionable and would 
present a formidable task to remove and carry away.

Ostriches were poached considerably thus being 
second to zebra in this type of mortality. They were 
killed both for their skins and plumage. Again, as was 
the case with zebra, there was selection for males.
The males were preferred because of their black and white 
plumage and their large skins.

(ii) Hunting
Next to poaching hunting constituted another 

important source of mortality. The largest source ol 
hunting was professionally conducted safaris catering for 
wealthy overseas clients. It was easy to record animals 
taken by clients because a record is kept by the 
licensing office of the Tanzania Wildlife Safaris Limited, 
Arusha. There was considerable hunting by local people 
mainly from Arusha but there was no accurate record of their 
kills except for those who passed through the Game Division 
check-point at Lolkisale. All the available records ar 
presented on table 32.

Again zebras were the most hunted species. A total
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of 141 were killed. Their skins are one of the trophies 
tourist hunters like. They make rugs, hand bags watch 
straps, wallets, key-ring holders, belts, seat covers, 
cigarette and lighter cases, and jackets. Feet make 
table or bedside lamps and ash-trays. The meat is 
usually given to camp attendants. Residents hunted 
zebra in Simanjiro on special controlled area permits 
issued by the Game Division at Arusha. They hunted 
them primarily for their skins which were sold to curio 
manufacturers at prices ranging from 200/- to ^50/- 
shillings. Zebra skins were the most prized next to 
leopard and lion. Meat was of secondary value. The 
fat was always taken because it is supposed to have 
medicinal properties and it is also supposed to be a 
heath tonic. It is yellow in colour and tastes almost 
like cod liver oil.

Wildebeest were the next most hunted species. The 
numbers taken amounted to 92. Foreign hunters took 
them for their skins and heads. The locals mainly went 
for the meat and sold the skins at 60/- to curio dealers.

The number of Grant’s gazelles hunted was the same 
as that of wildebeests. Tourists hunted them primarily 
for their head trophies which are usually mounted and 
hung on walls. The local hunters did not hunt this 
species much because its meat is not tasty and often has 
cysts. Some of the meat given to the Game Division staff
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at Terrat by professional hunters often contained such 
muscle cysts. The hunting of Thomson’s gazelle was 
prohibited from the end of 1970 because of their scarcity,

Impala was next to Grant's gazelle in numbers 
hunted which amounted to 83* It was hunted both for its 
head trophy and its meat. It was equally taken both by 
foreign clients and local hunters.

A total of ^9 eland were taken on licence by tourist 
hunters. No local hunters took eland in Siraanjiro as a 
more expensive supplementary game licence was required.

Similarly, a supplementary game licence was required 
to hunt ostriches and a total of 21 were taken by foreign 
clients.

It is worth-while to note that not only ungulates 
were hunted. Also 5 leopards, 6 lions and 2 hyenas were 
killed by tourists.

(iii) Predation
A limited number of instances of predation were 

noted. The most commonly seen were zebra kills by lions. 
Eleven such cases were seen in the 2 year period. Most 
of them were within the short grass plains around bushes. 
No zebra kills by any other predators were recorded.
Lions also preyed on whildebeests and 2 such cases were 

recorded. Hunting dogs were observed on 3 occasions
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killing yearling wildebeest. On one such occasion, 
the kill was observed from beginning to end. A pack 
of 16 dogs was located in a shallow valley in the 
grassland. There were 6 adults and 10 puppies. A 
moment later 5 adults set off after a group of wilde
beest leaving one adult with the puppies. On closer 
observations it was seen that the adult left with 
puppies was lame. The dogs which were hunting started 
at a trot and they selected one yearling and ran it 
down. When the wildebeest had fallen, the puppies with 
their guardian dashed to the spot and shared in eating.
The whole incident took less than half an hour. On 
another occasion a spotted hyena was found eating a 
fresh yearling wildebeest. Jackals were seen on five 
occasions feeding on Thomson's gazelle fawns. Similarly 
domestic dogs were seen on three occasions feeding on 
the remains of fawns. An impala killed by a leopard 
was seen in a drainage line woodland near Ngusero.
A cheetah was once seen feeding on an ostrich and on 
one occasion a pack of hunting dogs ran down and devoured 
an adult cock.

(iv) Other sources of mortality and the total overall mortalit 
There were a number of cases lit which the cause of 

mortality could not be determined. Intact zebra 
carcasses were seen on 4 occasions and disease was 
suspected. Giraffe carcasses were seen twice. The 
rest of the mortality which could not be determined
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consisted of all the skulls and other skeletal remains 
seen in the plains. All mortality figures are shown 
on table 32# All the recorded mortality for zebra and 
wildebeest were recorded while these herbivores were in 
the plains during the rains. Hence it represents only 
part of the mortality the other part taking place in 
the dry season concentration area of Tarangire where 
they migrate to during that time. The average recorded 
annual mortality for 1971 and 1972 for zebra was 559. 
Taking the overall average wet season population of 
about 6000 zebras, this represents 10 percent of the 
population# All the observed mortality consisted of 
adult zebras only. This is because foal carcasses were 
more easily disposed of by the predators and or scavengers. 
Also poaching which represented the major portion of 
mortality selected for adults only with more bias 
towards male due to reasons already explained. From 
the group composition data, it shows that the adult zebras 
represent about 60% of the population or 3600 animals.
So in this context adult mortality amounted to 1 6 % a 
rather high figure. The proportion of males within the 
adults was only 22.5% or about 800 animals. Since the 
poaching mortality accounted for k7 0 and over 80% were 
males, this means that adult male mortality was close 
to JOS* an alarming proportion. Such a high mortality 
is definitely above what can be replaced through 
recruitment.

Unlike zebra which suffer a high mortality while in
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the Simanjiro plains, wildebeest mortality was low*

The average annual mortality was about 150 animals 
constituting about 3?*» However with wildebeest, calf 
mortality was relatively higher. It was easier to 

estimate this because calving was synchronized and the 

number of calves counted at each count progressively 

gave the number surviving. The crop of 1971 suffered 
a mortality of 80# and that of 1972 suffered similarly.

On returning the following year the 1971 showed a 
decrease of 45 representing mortality which took place 
while the wildebeest were in the dry season concentration 
area. Those field observations made show that wildebeest 
calves suffered the most from predation. Nevertheless 
considering that the overall mortality amounted to 80# 
of the calf crop and calving amounted to 20%  of the 
population it can be safely assumed that the wildebeest 
population is able to maintain itself.

Thomson’s gazelle is another species whose 

population is within Simanjiro and any observations of 

mortality made can be applied at populati a level.

The average annual mortality was 25 animals. Taking 
an average population of about 200 animals, this means 
12.5 percent annual mortality. Since new recruitment 
through calving amounted to 16# or 32 animals it is 
obvious that reproductionsbarely sufficient to replace 
mortality. Although the two figures are about the 
same, it should be noted that the mortality figure 
observed is more on the lower side. This is especially
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so because of the small size of Thomson’s gazelle thus 
making its carcass very easily disposed of by predators 
and scavengers. This is even more so when young animals 
are involved. Thomson gazelle fawns were observed in 
Simanjiro to be vulnerable to predation by jackals 
which were common in the area. It can therefore be 
concluded that the population of Thomson’s gazelle in 
Simanjiro is suffering from a relatively higher mortality 
than can be replaced by recruitment and is on the decline.

(f) Utilization of vegetation habitat by the different
herbivores

In order to determine the pattern of utilization 
of the vegetation habitat in Simanjiro, data from both 
aerial censusing and field observation was used. This 
mainly involved analysis from the aerial counting maps 
and feeding observations.

(i) Occupation of different vegetation types by herbivores 
In order to determine occupance, that is the presence 

or absence of a particular herbivore in a given vegetation 
sub-type, aerial maps with animal distribution plottings 
for both 1971 and 1972 were used. The transects sampled 
were examined in detail to determine the lengths of 
strips of each vegetation sub-type occuring along the 
transect. For each census only one of the two 12 
strip run was used. Then the area of each vegetation 
strip was obtained by multiplying its length by 0.3 km 
which was the width of each strip. All these were
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added up and the area of each vegetation sub-type 
covered during the aerial censusing determined* The 
total number of each herbivore occuring in each vegetation 
type was tallied and divided by the area of the sub-type 
to obtain density. The subsequent monthly densities in 
each vegetation sub-type for each year were added up 
and divided by the total number of aerial censuses done* 
There were 9 counts in 1971 and 12 counts in 1972 as 
explained earlier. This then gave the occupance of each 
species in animal months per hectare. The results are 
given on tables 33-^2.

Furthermore the data for April and October for 
both 1971 and 1972, the two months representing the 
heights of the wet season and dry season respectively, 
was analyeed to determine whether the herbivores were 
distributed randomly in each vegetation type or showed
some preference. This was done by applying the Chi-Square
o(9CT) test for determining random distribution. The 

actual number of each herbivore occupying a given 
vegetation and the expected number were used in 
calculating% • The actual number of herbivores occuring 
in a given vegetation was obtained from the raw data 
as already explained. In order to obtain the number 
expected, the total number of a herbivore counted during 
the aerial census was used as followst-

E = a y  
A

Where E is the expected number
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y is the total number of a particular herbivores 
counted during the census in question 

A is the total sa ipled area
a is the total area of a given vegetation sub-type

2In this case A was equal to 137 km • It was
obtained by calculating the area of each transect which

ois 19 kra long by 0.3 km wide equaling 5«7 km and then 
multiplying by 24 the total number of transects in 
each census. Calculation of at the total area of a
given vegetation has already been explained. Finally
2 was obtained as follows:-
Ot2 =5(0 - E)2

E
Where denotates the sum totals 
0 is the number of observed animals and 
E is the number exptccted.

The term (0 - E) /E is calculated for each vegetation 
type and then all are added up to obtainX" (see table 43) 
Then the value is compared to the normal ^  distribution 
figure in the table under n-1 degrees of freedom to 
determine if it is significant.

Z e b r a

This migratory plains herbivore occupied a wide 
spectrum of the vegetation types. Occupance figures 
show that the Penn i setum mezianum - Acacia stuhlmannii 
seasonally water-logged bushed grassland and the 
Digitaria macroblephara - Panicurn coloratura short
grassland had the highest values. In 1971 they were
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2
17*^ 011(1 6,60 animal months/km1' respectively while

2they were 9» H  and 8.66 animal months/km" respectively 
in the following year. Third were the woodland sub- 
types particularly the Commiphora woodland and that 
of Acacia nilotica ssp. subalata - Commiphora schimperi.
The bushland was the least occupied and hence utilized area,

The occupance sequence followed the same pattern 
in each year. During the first two months of 197i 
when the zebra were migrating into the plains, they 
concentrated more in the Commiphora woodland, short 
grassland and seasonally water-logged grassland. As 
the rains increased, more moved into the short 
grassland. In April a substantial part was seen in 
the Acacia stuhlmannii bushland around Terrat where 
this type is more open and interspersed with Acacia 
drepanolobium. In May towards the end of the rains 
and when the zebras were about to migrate out, they 
utilized the seasonally water-logged bushed grassland 
more. Another substantial portion were in the Acacia 
nilotica ssp. subalata and Acacia tortilis dominated 
woodlands. When the zebras started migrating back 
during the short rains in October to December, 19/1 
they again mainly occupied the seasonally water—logged 
bushed grassland with a small portion occuring in the 
grassland.

The occupance sequence in 1972 was more or less



166 -

similar to that of the previous year. In January, 
the major portion of zebras were in the short grassland 
and the seasonally water-logged grassland. The rains 
in February increased to about 110 mm compared to 23 mm 
the previous month and the density of zebra in the 
short grassland, and Acacia—Commiphora woodland increased 
while that in the seasonally water-logged grassland 
decreased. In March there was about half the rainfall 
recorded in the previous months and the density of 
zebras in the seasonally water-logged bushed grassland 
increased very much while that in the grassland decreased. 
During May and June at the end of the rains the highest 
density was in the Acacia njLJLotî ca ssp. subalata dominated 
woodland. Ground observations showed the zebras to be 
in the area where Pennisetun; mc-̂ .ianum, Sporobolus sp. 
and Themeda triandra were common besides Digitaria and 
Panicum. It was mostly from the woodland and bushland 
area that the zebras migrated out of the plains.

Analysis of “)CL conformed to the occupance distribution. 
April was selected as the middle of the rains and hence 
the distribution pattern to be typical of the rain season.
The majority of zebras were within the short grassland.
In 1971 there were 765 zebras in this habitat which was 
not significantly different from the expected number.
In 1972, the number of zebras observed in the grassland 
was significantly higher than the number expected 
giving a X  value of 365*35 which indicated the highest
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preference. The next highest 9̂  was recorded for 
the Acacia stuhlmannii bushland but the unusual 
distribution of zebra in this vegetation during the 
April, 1971 has already been explained. Therefore the 
next preferred habitat to the grassland was the Acacia 
nilotica ssp. subalata and the Commiphora dominated 
woodlands. Both subtypes had more than the expected 
number of zebras in 1971 and 1972. The seasonally 
water-logged bushed grassland areas contained zebras 
but their distribution was close to the expected one 
thus demonstrating low preference. The Acacia tortilis 
dominated woodland showed still a higher non-random 
zebra distribution the number observed being way below 
the expected one. The least preferred habitat was the 
bushland sub-types. With the exception of the unusually 
large group recorded in the Acacia stuhlmanii bushland 
near Terrat, no zebras were recorded in this type during 
this time (See table for full details).

October the month chosen to represent the typical 
dry season conformed to expectationAvery few or no zebras 
altogether were expected to be found in the plains.
There were zebras in the plains in October 1971 and only 
71 were recorded in the transects in October, 1972.
The mjority were within the Acacia nilotica ssp. subalata 
dominated woodland for which they showed high preference 
while the rest were within the short grassland for which 
they showed low preference. (See tables k K and 6̂).

2



i H
U

M
 l

tab le  33

■ cnthly tran sec t den sities and oooupence Yalues of se tra  a ith in  
the d ifferen t Taeetation types of S iaan jiro  during 1971 and 1972

1971

Ita -  P .c . 
Grassland

At ■  C»s« 
jportlaurt

An -  C .s. 
Woodland

Cs -  cmWhnrtl.nrt Cs -  As 
Woodland i»U

Borland
As -  As 
Baafcland

PS -  A. S. 
seasonally

Grassland

HI •  A.dQ 
seasonally 
vstezmoggad 

Grassland
9.47 1.25 0 23.53 7.27 0 0 0 8.62
4.56 0 0 0 0 0 0 46,30 0

18.13 0.37 0 22. H 0 4.52 0 53.20 0
14.12 1.94 0 0 0 27.46 0 25.15 0
13.17 5.97 8.46 2.66 0 0 0 32.36 46.18

- - - ■ B mm - — —
0 0 0 0 0 0 0 0 0
• es - mm - aa a* - mm

- - - - - - - mm -
0 0 0 0 0 0 0 0.15 0
0 0 0 0 0 0 0 0 0

0.10 0 0 0 0 0 0 0.91 0.87
u 59.45 9.53 8.46 48.10 7.27 31.98 0 157.01 55.67
»
d 6,60
y

1.05 0.94 5.34 0,80 3.55 0 17.44 6.18

1972
J«u 19.15 0.37 5.21 0 25.00 0 0 13.71 0
Peb. 25.56 7.54 13.02 0 0 2.H 0 1.82 0

I “ •
36.93 3.77 5.86 0 0 0 4.54 80.18 34.72

Apr. H .75 0.12 2.93 0 0 0 0 0w30 0
Say 4.35 0.31 8.46 0 0 0.50 0 0 4.16
Jm. O.92 0.32 •.4 6 0.33 0 8.60 0 0 0
Jul. 0.42 0 0 0 0 0 0 0 0
Ane. 0 0 0 0 0 0 0 0 0
Spt. 0 0 0 0 0 0 0 0 0
Det. 0.17 0.31 0 0 0 0 0 3.50 0
Hoy. 1.84 4.65 18.88 0.00 0 0 0 0 0
Dec. 8.56 10.88 0.97 1.33 0 3.93 0 4.42 5.17
tctta 109.35 28.27 63.79 9.66 25.00 15.14 9.54 103.93 44.05

|  V ifc/B l2) 9.H 2.35 5.31 0.80 2.08 1.26 0.37 8.66 3.67
Oooapance (Anissl
Ho dona in J tm , Almost and Septeober, 1971

Plant Spades
A*d, -  Acacia clrepanolobim 
A*s, -  Acacia raellif era 
A.S, - AOfOia StuhlnKHiii 
A.t. -  Acacia to rt ilia

C .s. -  Corniphora Sohiaperi
C. m -  Cooriphara m acja^orfcnsi's
D. n. -  Digit a ria  saorotlephara 
P .c. Panicum ooloratoa
p .s. -  Pasnisetua
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Wildebeest
Occupance of different vegetation types differed 

to some extent from that of zebra in that wildebeest 
occupied the grassland habitat more. The occupance 
values for 1971 and 1972 were 9«90 and 13«27 animal 
months/Ka1 which were higher than the values for zebra. 
However like zebra, wildebeest occupied the seasonally 
water-logged bushed grassland habitat next to the 
grassland. The Commiphora woodland was third while the 
other woodland subtypes were the least occupied.
Unlike zebras which intermittently ventured into the 
bushland, no wildebeest* were observed at all in this 
habitat.

The occupance sequence followed that of zebra.

At the beginning of the year in 1971 when they were 
migrating into the plains, most of them occupied the 
grassland and seasonally water-logged bushed grassland.
A few of them were in the Commiphora bchimperi-Acacia 

mellifera woodland and the Acacia tortilis dominated 

woodland had the lowest density. As the rains continued 

the highest densities were in the grassland followed by 

the dominant seasonally water-logged bushed grassland.

It should be mentioned that wildebeest favoured very 

much the edge between this vegetation and the grassland. 

Although there was no count in June, the count in July 

showed that most of the wildebeest were still in the 

grassland, seconded by the Commiphora woodland and a
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small density was in the seasonally wat< r-logged bushed 
grassland. This then was the situation at the start of 
the outward migration. At the onset of the inward 
migration from October to December, the same occupance
sequence started again with the grassland and the

0 1  0 t  O j 0  i V82 } 9seasonally water-logged habitat being occupied first.

This distribution continued into the beginning of 
the following year, 1972. Also at this time the Acacia 
nilotica sap. subalata dominated woodland had a density 
of 5«85/ha which was one third of that found in the 
grassland. The Acacia tortilis dominated woodland had 
a density of only 0.18. During the middle of the rains 
between February and April, the highest densities were 
in the grassland. Towards the end of the rains the 
densities were high in the Peimiactun i.iezianurj-Acacia 
stuhlmannii bushed grassland and the Commiphora woodland 
with the grassland ranking third. This was the time 
during which the wildebeest were migrating out of the 
plains. The inward migration from October to December 
followed a similar occupance to that of the previous 
year (See table 3/4 for full details).

nThe %  " test made on the April 1971 and 1972 data 
to determine the randomness of occupance during the 
peak of the rains, confirmed that the grassland was 
the most preferred habitat. The observed numbers of 
wildebeest in this habitat at this time during both years 
were 662 and 83  ̂respectively which were significantly
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Benthly transect den sities and ocoupanoe values of wildebeest within 
t  ie d ifferen t vegetation types of S iaan jiie  duping 1971 and 1972

1971

Month D» -  P.O. 
Orasaland

* t - C .s .
Woodland An « C.s<

Woodland cs -  can
Woodland Cs -  U

Woodland A.S.
Buahlmd 1 

&
f 

t sr

7* -  A.S. 
seasonally

water-logged
Orasaland

Re — A.d. 
seasonally 

water-logged 
Grassland

Jan* 6.97 0.30 0 0 0w45 0 0 0.60 0Feb. 9.80 0 0 0 0 0 0 18.36 0
l ia r . 14.48 1.50 0 0.33 0.83 0 0 17.27 0tftr. 21.63 3.52 0 0 0 0 0 7.01 0

I May 18.44 0 0 0 0 0 0 1.82 0■  June - - - mm - - mm mm

I Jtfy 14, Vl 0 0 10.66 0 0 0 3.50 0
AUg. - • mm - ae - mm mm mm

sept. mm - - - - — mm mm

Oet. 0.63 0 0 0 0 0 0 0.15 0
lov. 0.67 0 0 0 0 0 0 0 0
Sec. 2.09 0 0 0 0 0 0 1.67 0.87
to rn 89.12 5.32 0 10.99 1.26 0 0 50.38 0.87

oCUL/a2) 9.90 0.59 0 1.18 0.14 0 0 3.59 0.09

1972
Jan. 19.65 0.18 5.85 0 0 0 0 23.47 1.3B
Feb. 37.71 0.12 0 0 0 0 0 17.53 0
Mar. 32.46 0 0 0 0 0 0 18.40 0
Apr. 20.27 0 0 0 0 0 0 18.23 0

18.73 4.06 0 0 0 0 0 28.81 0.81
June H .65 0 0 14.66 0 0 0 1.37 0
July 1.02 0 0 0 0^3 0 0 0.15 0

0 0 0 0 0 0 0 0 0
Sept. 0 0 0 0 0 0 0 0 0
Oct. 5.15 0.56 0 0 0 0 0 1.82 0
Hot. 7.57 1.76 4.14 0 0 0 0 0.91 0
Dec. 7 .H 1 .3 8 0 0.66 0 0 0 16,15 2.29
TOTAL 159.38 8.06 9.99 15.32 0.83 0 0 126.84 4.54

oCâ u ,f a 2) 13.27 0.67 0.83 1.27 0.06 0 0 10.57 0.37

For addition erpl motion and full of abreriations see Table 33



higher than the expected numbers which were 
462 and 426 respectively. It means that 
there were about twice as many wildebeest 
as there were expected to be had they been 
randomly distributed. This demonstrates 
conclusively that the grassland was the 
ideal habitat. Although some were in the 
seasonally water—logged bushed grassland, 
the numbers observed were not significantly 
higher than those expected thus indicating 
no preference by wildebeest for this habitat 

at this time.

No wildebeest were in the plains in 
October 1971 but the few observed in October, 
1972 at the beginning of the inward migration 
still showed preference for the grassland 
though not as high as was shown during the 
rains. (see tables 44 and 46).

Gland

In contrast to wildebeest which showed 
a distinct occupance pattern, eland were 
rather erratic. Eland recorded in January,
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1971 were in the grassland and Acacia tortilis 
dominated woodland. Even then the densities 
were very low being 0*21 and 0.06/km2 

respectively. In the next two months, higher 
densities were recorded in the dominant 
subtype of the seasonally water-logged 
bushed grassland.

The densities again dropped in April
oand by May only 0.28/km was recorded in 

the grassland. In July the occupance was 
nearly the same in the grassland and Acacia 
tortilis dominated woodland. Towards the end 
of the year there were sporadic presence in

and
the Acacia niiotica ssp. subalataK Acacia 
mellifera-A. stuhlmannii bushland with 
the last type having a density of 6.l4.

Records for 1972 which had monthly 
censuses all the year showed that eland 
utilized all the major vegetation types 
including the bushland which had the 
overall highest occupance. The next one 
was the Acacia tortilis dominated woodland. 
Although the grassland had a low occupance, 
it was together with the last mentioned
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woodland frequented more than any other 
type between January and July*

Prior to migrating out of the plains, 
they were recorded to be in the bushland*
On returning in the plains between October 
and December, they occupied the Acacia- 
Commiphora woodland sub-types and the 
dominant seasonally water-logged bushed 
grassland*

It can be concluded that contrary to 
the preceding two species which showed high 
occupance for the grassland, eland had 
higher occupance in the woodland and 
seasonally water-logged bushed grassland* 
However they were present in the grassland 
during most of rain season (See table 35 for 
full details)*

The results of the X  test for April, 
1971 and 1972 confirmed the above observation* 
The seasonally water—logged bushed grassland 
showed significant . preference by eland*
(See tables 43 and 43)*



Table 35

■ cBthlor tran sec t densities and oeeupanoe values of aland w ithin
the d ifferen t vegetation types of S iaan jiro  during 1971 end 1972

1971

to  -  P .c. At -  C .s. An -  C .s. Ca -  Cm Cs -  A. a . 
woodland

Ra ~ A. a. 
seasonally
Grassland

h i -  A.d.
Oraasland toedland toodland doodland Budbland

m A«t,
Bushland seasonally

Grassland

Jan . 0.21 0.06 0 0 0 0 0 0 0
Tab. 2.92 0 0 0 0 0 0 4.56 0
mT. 2.83 0 0 0 0 0 0 15.24 0
Apr. 0.36 0 0 0 0 0 0 0.60 0KV 0.2B 0 0 0 0 0 0 0 0June — - - - mm . mm ■ e
July 1.06 1.00 0 0 0 0 0 0 0
Atg. — - - - - an mm m mm

S«P. - - - - - — - m
Oct. 0 0 0.65 0 0 ft 0 0 0
Hot. 0 0 0 0 0 0 6.14 0 0

u , 2.83 0 0 0 0 0 0 0 0
TOTAL 10.51 1.06 0.65 0 0 0 6.14 20.40 0

oOuiu/im3  1.16 0 .H 0.07 0 0 0 0.68 2.26 0

1972
J«w 2.83 8.53 0 0 0 0 0 0 0
fcb. 0.56 1.38 0 0 0 0 0 0 0
la r. 0 1.32 0 0 0 19.48 0 1.21 2.77
Apr. 0.07 0 0 0 0 0 0 1.98 0
K«7 0 0.69 0 0 0 0 0 0 0
June 0.60 0 3.49 0 0 5.68 0 0 0
July 0.35 0.94 0 0 0 0 3^9 0 0
**«. 0 0 0 0 0 0.81 0 0 0
Sept. 0 0 0 0 0 0 0 0 0
Oct. 0 0 0.32 0 0.78 0 0 0 0
How. 0 5.53 0 0 0 0 0 1.37 0
Doc. 0 1.50 0 0 3.40 0 0 4.42 0
total 4.41 19.89 7.81 0 4.18 25.97 3.89 8.98 2.77

OCaJU A m? 0.36 1.65 0.65 0 0.59 2.16 0.32 0.74 0.23

Per additional infer— t ion and full naoes of abbreviations see fable 35
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Unlike the preceding species which utilized the 

grassland and the seasonally water-logged bushed 

grassland more and also unlike eland which were erratic 

in their use of the different vegetation types. Grant's 

gazelles used all the available vegetation types thus 

being the most calholic in their choice. But even then 

the grassland, seasonally water-logged grassland and 

bushland had the highest occupance values.

During the first two months of 1971 Grant's gazelles 

concentrated more in the Penniseturn mezianum - Acacia 

stuhlmannii seasonally water-logged grassland and the 

short grassland coming second* In the next two months, 

utilization extended into the Acacia mellifera-Acacia 

stuhlmannii bushland and the major Acacia-Commiphora 

woodland. By October utilization also included the 

main bushland and the following month, the Acacia 

nilotica ssp. aubalata was included in the occupance.

This pattern indicated that more and more of the wood

land and bushland subtypes were utilized as the dry 

season intensified. Taking the period from October to 

December, all the 9 subtypes were being utilized.
Even then, the grassland was utilized continuously both 

through the wet season and dry season and its total 

occupance was 1*73 animal raonths/km followed by the 

Penniseturn mezianum — Acacia stuhlmannii seasonally 

water—logged grassland. The bushland subtypes ranked 
third with 0.57 and 1.21 animal months/km“ respectively.
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The woodland subtypes were the least utilized with 
occupance values ranging from O.ld and 0.*»7 animal 
months/km^.

This pattern of utilization repeated itself in 
1972 only that the seasonally water-logged grassland had 
the highest occupance, and was used in every month 
except February, The Acacia tortilis - Commiphora 
schimperi woodland was frequented more. During the 
beginning of the year, the grassland and Acacia- 
Commiphora woodland were the most utilized parts. Later 
on during main rains the seasonally water—logged 
grassland also became widely used. During the dry 
season this type together with the bushlund became the 
most utilized. Full details are given on table 36.

Even the  ̂results for both April 1971 and 1972 
confirm that while the grassland was utilized, the 
numbers observed were not significantly different from 
those expected. On the other hand the numbers observed 
in some of the bushland and seasonally water-logged 
bushed grassland were significantly more than those 
observed. So were the numbers within the Acacia-tortilis 
. Commiphora schimperi woodland in April, 1972. All 
this confirms that Grant's gazelle utilize all the 
vegetation types with the seasonally water—logged bushed 
grassland and bushland being the most prominently used 
habitat. (See tables W ’b & for full details).



ont Jy  tran sec t den sities and occupance values of G rant's gazelle
e ith in  th e d ifferen t vegetation types of Siaanjiro during 1971 and 1972

1971

Month On -  P.o. At •  C«s« 
i Woodland An -  C.S, 

Woodland Cs -  C«j
Woodland

Cs -  A.*. 
Vtoodland A«l» An -  A.s. 

Bushlend
R a- A.S. 
seasonally
Grassland

Pn -  A.d. 
seasonally 

ester-logged 
Grassland

Jan. 1.73 0 0 0 0 0 0 2.11 0
Peb. 2.00 0 0 0 0 0 0 3.04 0
Uar. 3.43 0.25 0 0 0 1.93 0 0 0
Apr. 1.77 0 0 0 0 0 1.94 3,81 0
'■ */ 0.84 ; 0.69 0 0 0 0 2.50 0 1.21
June - ea a* - - - - mm

July 1.73 0 0 0 0 0 0 2.74 1.75
taC. - mm mm - mm mm — mm

Sept. - - - - mm mm mm mm mm

Oct. 1.16 0.62 0 0 0 0.96 2.59 0 0
lev. 1.73 1.25 2.29 0 1.66 0 3.83 0 0.87
Deo. 1.66 0 1.95 2.00 0 0 0 1.52 1.38
to rn 16.05 3.34 4.24 2.00 1.66 2.09 10.94 13.22 5,21

0(A^./KH2) n.78 0.37 0.47 0.22 0.18 0.32 1.21 1.46 0.57

1972
J n 1.99 1.19 1.6e 0 0 0 0 0.76 0
Wh. 1.59 0.18 0 1.00 0 0.64 0 0 0.87
*«r. 1.80 0.69 0 5.33 0 0 0 1.37 1.38
Apr. 3.00 0.25 0 0 0 2.54 0 2.43 0
“«y 3,00 0 0 0 0 0 1.29 5.18 5.55
June 1,94 1.44 0 0 0 0.97 0 3.50 2.08
JUly 0,74 0 0 0 0 0 0 4.72 0
Aug. 1.45 0 0 0 0 4.54 0 1.76 2.01
Sept. 0,14 0.56 0 0 0 0.36 0.64 0.45 0.67
0<*fc. 3.06 2.07 0 1.50 2.60 0 2.75 3.50 0
Horv. 2.05 0 3.90 0 0 0 0 6.09 2.63
Deo. 2.62 0.81 0 0 0 0 1.94 2.28 0
tom . 23,40L________ 7.19 5.52 7tSi 2.60 9.05 6.62 32.04 15.19

0(a ju A>|2) 1.95 0.59 0.46 0.6? 0.21 0.75 0.55 2.67 1.26

?or additional infom ation and fu ll nar.es of abbreviations see Table 53
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Thomson’s gazelle

This is the most particular species with regard 

to utilization of vegetation types. It is primarily 

confined to the short grassland. The occupance for 1971

and 1972 of this type was 1 .2 6  and 1.22 animal months/km 

respectively.

The occupance distribution was similar in both 

years. The whole of the rainy season was spent in the 

short grassland. Then main part of the dry season was 

spent in the grassland with excursions into the woodland 

primarily the Acacia nilotica ssp. subalata dominated 

subtype and the main Commiphora woodland. Only in 

July and August 1972 were a few observed in the main 
seasonally water-logged bushed grassland and these were 

near the edge of the grassland habitat. Also in 

October, 1972 a density of 0.50/km was recorded in 

the grassland. (See table 37 ior lull details).

The ** 2 data for April, 1971 and 1972 representing 

the middle of the rain season show that Thomson’s 
gazelles exclusively preferred the short grassland.

In both years, there were more than twice the number 

expected in the grassland with-* 2 values of 50 and 

57.97 respectively.

Impala
Unlike most of the preceding species in which the 

grassland figured prominently in the utilized habitat

2



Sable 37
o. v Ay transect densities and oocupance values of Thomson's gazelle

■ ithin the d iffe ren t vegetation types of sinan jiro  during 1971 and 1972

1971

north Os -  P .e. At - C .s . 
woodland

An -  C .s.
Woodland

cs -  cm
Woodland Co -  A.*. 

Woodland A.S.
BotH. and

An -  A.s 
Bushland

P» -  A. a. 
seasonally
Grassland

Pn — A«(L 
seasonally

eafeei^loggad
Grassland

Jan. 1.63 0 0 0 0 0 0 0 0
[ Feb. 0.5* 0 0 0 0 0 0 0 0

|  Bar. 2.51 0 0 0 0 0 0 0 0
3.22 0 0 0 0 0 0 0 0

I 0.92 0 0 0 0 0 0 0 0
1 June - - - mm - - • mm m
1  JtfJf 0.38 0 0 0 0 0 0 0 0
1 - - - - - - - -

Sat*. - - - - - - mm - mm

Oct. 0.65 0 0.33 0.21 0 0 0 0 0
Sen, 1.02 0 0 0 0 0 0 0 0
Dee. 1.16 0 0 0 0 0 0 0 0
to rn H .36 0 0.33 0.21 0 0 0 0 0

cK uu/m 2) 1.26 0 0.03 0.02 0 0 0 0 0

1972
J«u 1.62 0 0 0 0 0 0 0 0
Feb. 1.37 0 0 0 0 0 0 0 0
Bar. 1.02 0 0 0 0 0 0 0 0
Apr. 1.16 0 0 0 0 0 0 0 0
Bey 1.VI 0 0 0 0 0 0 0 0
June 1*23 0 0 0 0 0 0 0 0•
July 1.27 0 0 0 0 0 0 0.76 0
Aie. 1.55 0 0.G0 0.71 0 0 0 0.15 0

0.87 0 0.32 0,33 0 0 0 0 0
Oou 1.13 OJP 1.62 0 0 0 0 0 0
II«V. 0.56 0 0 0 0 0 0 0 0
Om . 1.3B 0 0 0 0 0 0 0 0
TOTAL I t .  66 0.50 *.5* 1.0* 0 0 0 0.91 0

oCa. iu / km2) 1.22 0.0* 0.37 0,06 0 0 0 0.08 0

Tor additional information and fu ll moos of abbreviations sea Table 33
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going to almost being the exclussive habitat used by 
Thomson's gazelle^ impalas mostly utilized the Acacia- 
Commiphora woodland habitat. The bushland and grass
land were utilized much less and the seasonally water
logged bushed grassland was the least utilized. The 
habitats mostly used were the Acacia tortilis and 
Acacia nilotica ssp. subalata woodlands. The former 
woodland was the most frequented.

In 1971 at the beginning of the rains the impalas 
were mostly in these woodlands supplemented by the Acacia 
Commiphora bushland in which Acacia mellifera is the 
associated species. Although none were recorded within 
the transects in March, the distribution pattern was 
the same in April and May but this time they also used 
the grassland. During the dry season utilization was 
centred in the woodland, particularly the Acacia tortilis 
dominated one. Taking the 9 month recorded data for that 
year this main woodland subtype topped the list with an 
occupance of 1 .2 6 animal months/km2 closely followed by 
the Acacia nilotica ssp. subalata dominated woodland.
The pattern was the same in 1972 with slight differences. 
There was the presence of impala in the grassland at 
the beginning of the rains and later on in April, and in 
December. Also the Commiphora schimpori - Acacia mellifer* 
woodland was highly utilized being placed third in 
occupance to the main woodland subtypes. It should be 
mentioned that the highest densities of any given type 
were recorded in the Acacia nilotica ssp. subalata



Tibia 96

Monthly tran sact danaitios and ocoupanoe values of Iapala a ith in
tha d ifferen t vacetation type* of Siaanjira during 1971 and 1972

1971

Sionth Ita - P.o. At - C .s. 
Woodland

An - c .s . 
Woodland

Cs - on 
Woodland

Ca - A. a.
Woodland

A. a.
Boshland R 

s P« - A. a. 
seasonally

•ater-lopKad
Grassland

Pa - Ad. 
seasonally
Grassland

J s u 0 1.99 0 0 1.36 0 0 0 0
Fob. 0 1.06 2.60 0 0 0 5.84 0 0
Star. 0 0 0 0 0 0 0 0 0
Apr. 0,77 0 0 2.10 0 0 0 0 0
ay 0.35 2.&2 0 0 0 0.16 0 0 0
Juno - - mm - mm - - as m
July 0 ; 0 1.6c 1.00 1.66 0 0 0 0

t taB. - - - - - mm _ as m
’ Sept. - mm m as - mm as mm mm

i oct. 0 3.45 0 0 0 0 0 0 0
Jot, 0 2.31 6.51 4,33 0 0 0 0 0
too. 0 0 0 0 0 0 0 0 0
total 1.12 11.35 10.73 7.43 3.02 0.16 5.84 0 0
0(AJU/tal2) 0.12 1.26 1.19 0.82 0.33 0.01 0.64 0 0

1972
Jaw 1.77 0.44 0 0 0 0 1.29 0.60 0
Pcb. 0.14 0.18 1.6 2 0 2.25 0 0 0 0
Mar. 0 0 1.86 0 0 0 0 0 0
Apr. 0.21 0.42 0 2.40 1.40 0 0 0 2.77

0 3.96 0.21 0 0 0 0 0 0
June 0 4.00 2.37 0 0 0 0 0 0
JUly 0 0 2.90 1.00 0 4.22 0 1.01 0.87
*<«. 0 1.88 0 0 1.90 0 2.86 0 0
Sept. 0 0 0 1.42 2.12 0 0 0 0
Oct. 0 0.37 6.01 5.33 2.67 0 5.46 0 0
Hov. 0 “L88 0 0 2.11 2.32 0 0 0.87
°ac. 0.56 4.15 0 0 2.25 0 0 0 0
total 2.68 17.3B 15.17 10.15 14.70 6.54 9.61 1.61 4.21
0Ca.1L/W2) 0.22 1.44 1.2 6 0.84 1.22 0.54 0.80 0.13 0.35

fo r additional information and fu ll of abbreviations aae Table 33
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dominated woodland during the dry season. This indicated 
an intensive utilization of this type during certain 
times during the dry season. Also during this time the 
bushland was frequented more (See table 38 for details).

Since observations in April, 1971 were not typical, 
only the April, 1972 data will be discussed as far as the 
test for preference is concerned. Data confirm the 
above observations with the main Acacia-Commiphora 
woodland subtypes and Acacia mellifera - A. stuhlmannii 
bushland having significantly more than the expected 
number of irapalas (See table 45 for details).

Giraffe
Giraffes, like Grant’s gazelle, utilized all the 

vegetation types. The most prominently used were the 
woodland, seasonally water-logged bushed grassland and 
bushland. The grassland was the least utilized habitat. 
This utilization pattern is similar to that of impalas 
except that the latter were not much fond of the seasonally 
water-logged area.

During the first three months of 1971 the giraffes
w e r e  c o n c e n t r a t e d  i n  t h e  P e n n i s e t u m  m e z i a n u m  -  A c a c i a

drepanolobiuni seasonally water—logged bushed grassland
oat a density of 1.45 to 3»34/km followed by the Commiphora 

schimperi - Acacia mellifera woodland. A lower density 
was in the other seasonally water-logged subtype while
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the lowest density was in the grassland* All the
woodland subtypes were the main utilized habitat during
the main rain season from April to May. The highest
recorded density was 7»91 recorded in May in the
Commiphora achimperi - Acacia mellifera woodland* A
few were still utilizing the grassland at a density of 

2less than 1/km . The situation was much the same in July 
except that the lesser seasonally water-logged habitat 
was also occupied. The last part of the year saw higher 
utilization of this habitat together with the bushland 
in addition to the Acacia-Commiphora subtypes and minimal 
use of the grassland*

The situation was the same in 1972 and the complete 
data gave the true pattern. The highly utilized part 
between January and February was the Pennisetum mezianum- 
Acacia drepanolobium seasonally water-logged bushed 
grassland followed by the Acacia tortilis-Commiphora 
schimperi woodland. This situation continued throughout 
the rains and practically all other vegetation subtypes 
were used at one time or another. At the beginning of 
the dry season utilization was centred in the woodland 
with a density of 5.21/km recorded in June within the 
Acacia nilotica ssp. subalata - Commiphora achimperi 
woodland. During the main dry season period from August 
to October, the giraffes utilized the Acacia mellifera - 
A. stuhlmannii bushland the most together with the second 
woodland subtype. By the end of the year, they had shifted 
more into the Pennisetura inezianum - Acacia drepanolobium



Table 39

■ onthly tran sec t den sities and oooopanoe values of g iraffe  r i t t f a
the d ifferen t vegetation types of S iaan jiro  during 1971 and 1972

1971

IfoRth Qa -  P.o. 
Grassland

At -  C.8. 
Woodland

An -  C .s.
Woodland

Cs -  cjn
Woodland

Ca -  As 
Woodland

A. a.
Buahland

A* -  Aa 
Buahland

P* -  A. a. 
seasonally 

waterlogged 
Grassland

Ps -  A.d, 
seasonally
Grassland

Jar.. 0.03 0 0 0 1.36 0 0 1.21 0Fab. 0.14 0 0 0 0 0 0 0 3.54liar. 0 0 0 0 0 0 0 0.91 1.45Apr. 0.17 0 1*67 0 0 0 0 0 0
1  ></ 0.12 0.48 0.16 0.50 7.21 Q»&> .9 0 0
1 Jane - - - - - mm mm • m
1 July 0.21 0.06 0 0.66 0 0 0 0 0.8?
j  AH5. - - - mm - - SB SB SB

Sept, m _

Oct. 0.07 0 0.32 0 0 1.93 0 0 0
In . 0 0.18 0.32 0 0 0.32 0 0 2.24
Dae. 0 0 0 0 0 0 0 0 0
total 0.7* 0.78 2,47 1.16 9.27 2.85 0 2.20 7.90
O O jl./to2) 0.06 0.06 0.27 0,12 1.03 0.31 0 0.24 0.87

1972
J « . 0.26 2.07 0.65 0 0 0 1.94 1.37 11.06
Fab. 0 0 0 t] 0 0 0.64 0 0 0
Bar. 0.03 1.44 0 1.00 0 3.40 0 0 5.55
Apr. 0 1.00 0 0.45 0 0 1.29 1.67 2.77
Kay 0.03 0.06 0 0 2.50 0.81 0 0 0
June 0.10 0 5.21 1.33 0 1.13 0 0 0
July 0.24 0.06 0.91 0.25 0.46 0 1.04 0.76 1.38
Al*> 0 0 0 0 1.66 2 .n 0 0.45 1.38
S^pta 0.14 0.13 0 0 0.83 0 0.46 0 0
Oct. 0 0.31 0 0 0 0 0.64 0.60 0
Hot. 0 0.31 0.32 0 0 0 0.81 1.06 6.42
te c 0 0.37 0 0 3.18 0.78 0.32 0 2.29
TOTAL 0.82 5.29 7.09 3.5B 6.63 8.87 6.52 5.91 30.87

oCAA/tai2) 0.06 0.44 0.59 0.29 0.71 0.73 0.54 0.49 2.57

Far additional information and fu ll nsnes of abbreviations saa Table 33



1 7 9

seasonally water-logged bushed grassland. This subtype
ohad the highest occupance of 2.57 animal months/km •

(See table 30 for details).

In view of the absence of giraffes in the April, 
1971 transects, it was decided to use only the 1972 

data for the vegetation preference test. The 2 
data matches completely with occupance. The Acacia 

tortilis dominated woodland, the seasonally water-logged 

bushed grassland, with Acacia drepanolobium and the 

Commiphora woodland ha«J significantly more giraffes 

than expected if they were randomly distributed 

(See table **3 for details).

Ostrich
The occupance of the different vegetation types

by ostrich, though a bird, very much resembled that of

Grant's gazelle. The highest occupances for both 1971

and 1972 were within the Pennisetun mezianum - Acacia
stuhlmannii seasonally water-logged bushed grassland

followed by the short grassland. The values were between
20.5 and 1.96 animal months/km . The habitats utilized 

next were the Acacia tortilis — Cornmijjliora scliimpci i 

woodland and the bushland. The least utilized parts 

were the remaining woodland sub-types.

From January to April, 1971 the most utilized part 

was the already mentioned seasonally water-logged bushed 

grassland and the short grassland. The densities in the

former
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habitat varied from 3.0^/km2 to 4.57/km2 while densities 
in the grassland varied from O.l^/km^ to 2.l6/km . The 
Acacia tortilla dominated woodland was utilized in 
April and May while the Acacia nilotica ssp. subalata 
dominated woodland was only used in April, During the 
dry season the ostriches were recorded mainly within the 
Commiphora woodland, grassland and the dominant bushland 
sub-type. The distribution at the end of the year 
reverted to what it was at the beginning of the year.

The pattern of occupance in 1972 was identical to 
that of the previous year. The frequency of occupance 
in the seasonally water-logged bushed grassland, bushland 
and the dominant woodland subtypes increased over that 
recorded in the previous year. Ostriches were recorded 
in the first mentioned habitat in all the months. Next 
in frequency was the grassland. Only in October were 
ostriches not recorded in this habitat. (See table 
ko for full details).

The preference test made with the April data in 
order to assess the situation during the middle of the 
rains conformed to expectation. In both 1971 and 197^ 
the numbers recorded in the seasonally water-logged 
bushed grassland and bushland were significantly more 
than the expected ones. Those recorded in the grassland 
and the Acacia tortilis dominated woodland were 
significantly less than the expected numbers. The



Table 40

Monthly tran sect densities and ocoupanoe values of Ostrich w ithin
the d ifferen t vet s ta tio n  types of Simanjiro during 1971 and 1972

1971

1972
Jan. 0.21 1.19 0 0 0 0 0 4»H 0
Feb. 0.70 0.37 0 0 0 0 0.64 0.21 0.17
Bar. 0.07 1.19 0 0 0 0 0 2.21 1.26
ta r . 0.46 0.37 0 0 0 0 3.14 2.13 1.36

0.33 0.06 0 0 0 0 0 1.37 0
June 0^1 A A o o 0.32 o 0.15 o
July 0.17 0.75 0 0 0 0 0 0.45 0
aog. 0.95 0 0 0 0 0 0 0.76 0
Sept. 1.06 0 0 0 3.33 0 0.16 0.45 0.87
O ct. 0 0.44 1.30 0 0 0 0.32 1.96 0
Ilov. 0.31 0 0 0 0 0 0 1.37 0
Doo. 0.42 0 0 1.66 0 0 0 0.30 0
TOTAL 5.49 4.37 1.30 1.66 3.53 0.32 4.26 15.49 3.70

oCjLji.Au2) 0,45 0.36 0.10 0.13 0.27 0.02 0.35 1.29 0.30

Por additional information and fu ll natxs of abbreviations see Table 33
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situation was much the same in October during the peak 
of the dry season (See tables & ^5 for details)*

Cattle
In contrast to wildebeest the main wild bovine in

Simanjiro which mainly concentrated in the grassland, 
cattle utilized all vegetation subtypes. Its occupance 
pattern was nearer to that of zebra* Cattle being the 
most numerous species in the plains obviously showed the 
highest densities. The most utilized habitats in terms 
of occupance were the Acacia nilotica ssp* subalata 
dominated woodland and the Commiphora woodland. They 
had values of 7 1 .9 2 and 55.36 animal months/km^

2
respectively in 1971 and 8l.60 and k 2.73 animal months/knT 
respectively in 1972. The highest densities in the 
woodland were mainly during the rains while those in the 
grassland were mainly during the dry season. Inspite of 
being third in occupance, the grassland was the most 
frequented habitat. Cattle were recorded there during 
all the censuses. The bushland and Commiphora schimperi 
Acacia mellifera woodland were the least used habitats.

The results of the^'" analysis for April both in 
1971 and 1972 corresponded with occupance. The largest 
number of cattle were within the grassland but they were 
not significantly more than the expected number in 1971 
and they were actually significantly less than the 
expected number in the following year. The Acacia niloti

ssp. subalata dominated woodland had significantly more



Table VI

ta U ily  transact den sities and ocoupanoe raluea of e e ttle
tho d ifferen t •wcata tio n  types of S inanjiro  during 1971 n d  Un

1971

taw 5.45 Vl.82 252.1* 3.66 0 5*»09 0 27*. 00 0
Pto. 9.70 67.61 1**.95 153.53 71.66 17.85 107.78 0 60,50
Bar. M 75.53 *3.77 12.50 17.26 53*37 0 107.62 76*38
April 36*81 72.32 87.9* 0 0 9.56 0 15.2* 17.36
HV 60.88 2*. 33 107.*9 *3.53 0 3**0 0 155.9* 130.88
taaa 61.68 27.0* 0 35.00 0 26**6 0 0 0
July 7*W*3 19. *9 100.97 106.66 0 *9.67 0 50.30 0
Aut> 63.03 15.72 Hw65 0 0 *.5* 0 8.8* 0

30. tO 7.67 113.02 78.33 15. 3B 0 3*. 09 9.1* 0
OeU 68.00 13.83 *8^5 *6.66 82.72 0 0 69*78 0
Bcw, 36. >9 35.8* *6.25 33.32 0 0 0 39.63 0
tao . 2.76 8.30 39.08 0 0 0 0 C 0

SCEAfc *68.50 *09.50 979.31 512.79 «7.02 199.1* 1*1.87 *56**9 296*12

OCjuB.AbZ) 39.0* 5*w12 81.60 *0.73 15.38 16.39 H.82 38.0* 2*.99

Per additional in foM tien  and fu ll tunes of abbrenidtloRS see Table 33
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than t h e  e x p e c t e d  numbers i n  both y e a r s  and so was th e  

Commiphora woodla nd.  The main s e a s o n a l l y  w a t e r - l o g g e d  

bushed g r a s s l a n d  had t h e  h i g h e s t ^ “ v a l u e  t h e r e  b e i n g  

v e r y  s i g n i f i c a n t l y  more c a t t l e  than w ere e x p e c t e d .  In  

O c t o b e r  w h ic h  r e p r e s e n t e d  th e  dry s e a s o n ,  t h e  g r a s s la n d  

had s i g n i f i c a n t l y  more than the e x p e c t e d  number o f  c a t t l e  

i n  1 9 7 1 .  The Commiphora woodland had h ig h  p r e f e r e n c e  

d u r i n g  b o t h  y e a r s  (See t a b l e s  ^3-^6 f o r  d e t a i l s ) .

A. Q
G o a t s  and sheep

The o cc u p a n ce p a t t e r n  o f  g o a t s  and sheep was not 

s i m i l a r  t o  t h a t  o f  c a t t l e .  Alth ough t h e  h i g h e s t  recorded  

occ u p an ce d u r in g  b o th  y e a r s  was in t h e  Pennisetum mezianum 

-  A c a c i a  drepanolobiura s e a s o n a l l y  w a t e r - l o g g e d  bushed  

g r a s s l a n d ,  t h i s  was c a u se d  by h ig h  d e n s i t i e s  v a r y i n g  

from 7 6 .3 8  t o  263. 15 /kin2 in  some months, o t h e r w i s e  t h i s  

h a b i t a t  had no g o a t s  r e c o r d e d  i n  i t  d u r in g  most o f  time.  

C o n s e q u e n t l y  the most u t i l i z e d  h a b i t a t  was th e A c a c i a ‘s  

n i l o t i c a  s s p .  s u b a l a t a  dominated woodland. The main 

s e a s o n a l l y  w a t e r - l o g g e d  bushed g r a s s l a n d  was a l s o  h i g h l y  

u t i l i z e d  and p a r t i c u l a r l y  so i n  1 9 7 2 .  The bushland  

s u b - t y p e s  a l s o  had s p o r a d i c  i n t e n s i v e  u t i l i z a t i o n  

during t h e  dry season r e f l e c t e d  in  h i g h  occupance v a l u e s .  

The g r a s s la n d  and the A ca cia  t o r t i l i s  dominated woodland 

had s i m i l a r  o ccupances.  They were 3 * 1 2  and 5*07 animal  

months/km2 r e s p e c t i v e l y  in  1971  and 6 . 6l  and 7 • ^  ̂ animal  

months/km2 r e s p e c t i v e l y  in  1972.  S i m i l a r l y ,  t h e s e  

h a b i t a t s  were the most fr e q u e n t e d .  In 1972 o n l y  in  one
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month out o f  t h e  whole y e a r  were t h e r e  no g o a t s  i n  

each o f  them. The Aca cia n i l o t i c a  ssp. si .b a lu ta  which 
had the next frequency missed o u t  on three months.
The Commiphora woodland was the l e a s t  u t i l i z e d  h a b i t a t .

(See t a b l e  4 2 f o r  d e t a i l s ) .

The 2 d ata  show t h a t  th e  A c a c i a  n i l o t i c a  s s p .  

s u b a l a t a  dominated woodland was th e  most p r e f e r r e d  

h a b i t a t  i n  A p r i l .  In 1971 i t  c o n t a i n e d  125 g o a t s  

compared t o  13  expe cted ones which g a v e  a h i g h  

v a l u e  o f  964.92. S i m i l a r l y  in A p r i l  1972 i t  had 274 
a s  opposed t o  53 e x p e c t e d  ones g i v i n g  a "X- o f  9 2 1 . . 'J>,

The b u s h la n d  i n  1971 had th e  next, h i g h e s t  p r e f e r e n c e  

b u t  i n  1972 i t  was the A c a c i a  t o r t i l l a  dominated  

woodland. The g r a s s la n d  always had s i g n i f i c a n t l y  l e s s  

t ’ ian th e e x p e c t e d  number, thus r e f l e c t i n g  low p r e f e r e n c e  

by g o a t s .  During O c t o b e r ,  both in  1971 and 1972, th e  

A c a c i a  s t u h lm a n n ii  bushland showed t h e  h i g h e s t  p r e f e r e n c e s .  

Although t h e  A c a c i a - Commiphora woodland subtype s  and 

th e g r a s s l a n d  had g o a t s ,  th e  numbers c o n t a in e d  were  

s i g n i f i c a n t l y  l e s s  than th o se  e x p e c t e d  due to  random 

d i s t r i b u t i o n  (See t a b l e s  43*46 f o r  d e t a i l s ) .



Table 4s

■ ontUjr transect d en sitie s  and oocapano* values of easts sad SiMp within
tits different v ag sta tira  types of Sinsnjiro daring S971 «I

1971

Earth to  -  F .e. 
Gnssland

t t  -  C .s.
WHdlsad

to  -  C .s.
toodland

Cs -  c*n
Kbodlaxl Cs -  U

Wcodland
A.S.

BMhlsnd
!

l

to  “  A.S. 

Grassland

to -A .U . 
—sannally
Grassland

Jar-. 7.06 10.69 26,05 10.00 16.16 2.92 0 e 5.74
Feb. 9*62 10.6B 30.88 0 0 0 0 0 0

[ 7.78 12.40 92.5:? 6.66 0 0 0 0 0
1  * fril 2.69 0 40.71 0 0 4.64 0 0 0
1  S * 8.79 0 35,33 33.53 0 0 0 20.96 0
1 la te - me - - - - . m

Idly 1.99 5.66 0 0 0 0 0 5.33 263.15
toe* m - - - - • - m
Sopt. - - - - - - me - m
Oct. 5.91 6.2B 17.00 0 0 0 90.90 0 0
h r , 8 ^ 5 0 26.05 0 0 25.84 0 12.19 0
* * 2 ^3 0 13.02 0 0 0 0 0.91 %m
1QCA 46.10 45.71 219.56 49.49 16.16 59.60 90.90 47.99 270.27

OCUliaA*2) 5.12 5.07 24,59 5.55 1.79 9.73 10.10 5.26 90,09

1978
l a , 4.38 5.03 26.05 0 0 20.40 0 22.86 0
Feb. 5.91 6.20 0 0 0 0 0 0 65.97
Visr. 7.79 3.03 3C. 57 0 0 On 0 107.6c 76.38
to r. • a . 1 2 25.4? 43.64 0 0 0 9.09 9.04 6.94

10,25 16.66 0 0 0 0 0 45.73 0
iXMB 30.53 7.54 9.77 0 0 I2.9e 0 9.01 0
txOy 22.66 0 13.02 0 48.53 0 0 13.71 0
Ate. 0 M O 14.65 0 0 0 0 9.14 0
SspU 9.13 1.57 0 0 0 0 0 27.43 0
Oet. 21.06 0.97 H .40 26.66 5.00 94.15 11.36 45.82 0
Her. 2.12 9.14 9.77 0 0 0 0 * .2 9 12.19
too. 2.12 9.45 20,99 0 0 0 0 6.85 37.35
MEAL 79.91 09.32 « 9 .a6 26.66 53.33 195,53 20.45 10^90 530.26

0CA^J./taZ> 6.61 7.44 15.32 2,22 4.44 11.29 1.70 25.35 44,18

Md fu ll oasesFor additional infnrssrisn of dbbreviskions me lahls 3J



OCO m iw  h r  
the different

lag tlM d « g n  « r rax  
typos o f S laanjlro

dlatrlBoklan a# ini*'A
i A pril, 1971

M i m a

_

to -  Po 
Short

:

t o - c *
M i n i

to-Ca 6a - Ca
Woodland

t o -  to  

Grassland

to t o -  to
anAt— t

Ca- to 
toadland

t o -  to 
aaaaanally 
•atarvlacjed 

ta a to i 
Grassland

*2 X? x 2 x ? •x? X2 X2 X2 X2
I ’ 8

frgttlt 0,27 374.65 106.70 m .oo 2475.94 194.88 172.00 2617.31 17.72 3723.45
Sorts and Sheep 57.19 45.00 964.98 6.00 6.00 65.55 8.00 5.00 16,00 1191.44
Zabra 11.15 1.3B 84^5 21.33 7.27 359.67 70.00 59.20 9 ^ 2 1605.73
Wllrtatiaaat 5*6.52 106^5 5B.00 26.00 3.45 76.50 37.00 0.04 22.54 676.70
Onot'a
gaaalla i*as 22.00 6,00 3.00 27.00 9.60 4.90 3.00 3.13 79.91
U mbsob**
gaaalla 50.00 14.00 4.00 2.00 2.00 9 ^ 0 3.00 2.00 5.00 91.00
CLaad 2.67 2.00 1.00 0 0 2.00 0 0 9.00 16.67
Impala 32,05 «.oo 4.00 2.00 2.00 0.10 348.53 420.50 5.00 821.96
Ostrioh 9.00 4,00 1.00 0 1.00 33.33 9.00 0 4.00 56.33

■  -  D igitaria maeroblaphara
He -  Pemdeetm m eim m  m  -  kernel* to r t i l la
C* -  r — ijiliu n  Bohij^eri 
to  -  Acacia id io t ioa map. Snbalata 
Ga -  Commiphora africm a 
M -  Aoacis drapstolobiaa





WkWaMiChMqutft Cxr) n ltM  for t»«Hn« tlw degr ee of lo in  d U trib u tla  of lore* 
•aong the d iffsrsn t W {»t«tion type* of S ieen jiro  Owing tho A pril, 1972 Census

to  -  Po
Short At -  0s 

Soodlmd
4 l -  Co Cs -  Cs 

Thodlanrt

t o -  to
4.8 t o -  As

M ilan * C s - to  
tosdland

n  -  as
sassw ialljr

X? X? X? X? X8 X? X2 X *

CObtlo 244.92 177.97 22.22 10.38 103.04 749.42 23.38 28.67 325.24 1681.24
floats 4 Sheep 164.15 309.01 921.53 25.00 30.00 10.14 7.47 38.00 134.00 1699.30
Zebra 505.95 ■ m.00 19.00 2.78 H .00 40.00 20.00 13.00 47.00 649.13
wildebeest 590.76 253.00 43.00 20.00 25.00 6.72 46.02 51.00 1.55 817.03
G raft's(TQ—n . 0.87 7.31 6.00 3.00 3.00 1.92 11.57 4.00 1.67 59.34

^ • T‘ 57.97 17.00 3.00 1.00 2.00 6.00 3.00 2.00 7.00 98.97
a n d 13.00 1.29 1.00 1.00 1.00 3.00 1.00 196.00 33.33 290.62
Inpala 17.00 10.00 2.00 1.00 10.89 4.00 2.00 64.00 4,00 1191.00
G iraffe 9.09 28.00 1.00 4,00 1.00 2,00 1.00 -woo 3.00 50.09
Ostrioh 0.09 13.47 3.00 2.00 2.00 51.57 4.00 2.00 12.50 90.57

fo r fu ll of ebbreriatiass of vegetation mb typos m  tab le  49



distribution ofChi-Square Q&) T alon fa r «M*iag th e  decree of 
• m g  the d ifferen t eeeetatlaa types of S in n jlx e  durine the Oefcotor, 1972, Csnsos

Its -  Ai
c s  -  ab

PH -  AS 
seasonallyDa -  Po Ab -  Cs As -  Cs Cs -  Ca AS Am -  As watermoGcedShort Woodland Woodland Sbodland •WSIf^sJEC"1 M i l  and Boshland WbodLand hashed

: Grassland s r M « i grassland [*' ■ I * *

V * X2 X2 X2 X2
J

X2 * ? 2 *

C attle 0.21 266.55 135.84 367.00 62.67 21.31 188.00 32715.78 310.09 34067.63
Goats l  Sheep 102.7* 301.12 H .20 1H.20 22.00 204.62 30.00 24.00 36.91 843.67

Zebra 15.33 3.00 H3.68 3.00 •uoo 7.00 2.00 1.00 7.00 151.21
Hildebeeat 38.(37 9.00 4.00 9.00 3*00 1.32 5.00 2.25 18.05 90.00
G rant's
g n e lle *.*2 1.82 18.00 0.89 51.37 10.63 9.00 7.00 0.03 102.76
Thomson's
paselle 10.32 H .00 18.00 4.30 1.00 4.00 1.00 1.00 4.00 54.62
Eland mm - m - - - - - * •
InptXB 38.72 14.29 217.80 28.80 2.00 1H .36 3.00 0.50 lo*oe 426.55
G iraffe 7.00 1.00 1.00 1.00 0 16.00 0 0 4.50 30.50
Ostrich 0 0.31 3,00 3.00 1.00 16.20 1.00 1.00 0.67 26*18

For fu ll nones of tfbrevigbim s of T erstation at*  types see tab le  43



Sp e c ie s  symbols

• d 1

on♦ Q -  ico Zebra
O — 1 o ■ 10 Q= mo Wildebeest
a — i © r 10 (D  = 100 Cattle
• — 1 © z 10

ooII0

Eland
o = 1 o ;  10 Grant’s gazelle
* r 1 O :  10 Thomson’s gazelle

* = i 6 : 1 0 Giraffe

• — 1 OS 10 Ostrich

_̂ _jRoad 
$  0  D a m

_S : S p r in g s
VEGETATION TYPES 

G R A SSLA N D  

WOODLAND 

BUSHLAND

SEASO N ALLY  WATERLOGGED 
BUSHED G R A SSLA N D

ffflj W ater pump
<§> Rain water Pool

rigure 15
Results of the 1971 aerial transect counts of the Simanjiro Plains showing the genorc.1 
distribution of large herbivores in the middle of the ra ins .G oats  and sheep are
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Spec ie s sym b o ls

• s i o s  Id CD s 100 Cattle

« s i a = io • Grant’s gazelle

• si C = ID Tlwmson’s gazeile

*sl 6 s io Giraffe

• st 9 = 1 0 Ostrich
. s i Zebra

. =1 OslO Wildebeest

F igm e  Tfe

vegetation types

GRASSLAND
f - Road
! V  n Dam

w o o d la n d Springs
BOSHlAND 1 oaJ W ater pump'——I
SEASONALLY WATERLOGGED

^ ‘b u s h e d  g r a s s l a n d

Results of the 1971 aerial transect counts of the Simanjiro Plains showing the 
.neneral distribution of large herbivores in the middle of the dry season.
G oats anti sheep are not shown-

\
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F igure 18
T>ie. diSinbut-on o) iarye herbivores w» the vegetation communities of Simanjiro

during the O ctober 1971 dry season count.
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(ii) Feeding by herbivores

Feeding observations were carried out on zebra, 
wildebeest, Grant's gazelle, Thomson’s gazelle and cattle 
as these represent the main wild and domestic herbivores 
using the Simanjiro plains. Kesults of these feeding 
observations are presented on table 47. Since the first 
two mentioned species migrate into the plains during the 
rains, their feeding observations only represented the 
wet season while for the other species it covered the 
full year. Occasional observations were made on the 
remaining species and these will be briefly mentioned 
later.

The feeding of zebra corresponded with the occupance 
of the vegetation habitats. During the early part of the 
rains at the time of the inward migrations, zebras fed 
mostly on Penniactum mezianmn and to a lesser extent on 
Digitaria macroblephara and Panicum coloratum. The 
first mentioned species is the major constituent of the 
seasonally water—lo ged bushed grassland which had high 
zebra occupance at this time. The other grazed species 
are mainly in the grassland amt some of the more open 
woodland subtypes which also had considerable zebra 
occupance. Other species fed on by zebra at this time 
were Themeda tri antlra, Sporobolus f imtoriatus and Cenchrus 
ciliaris all of which are mainly woodland species. The 
average grazing height of zebra was 20 cm with a range of 
4.1 - 4o cm which generally corresponded with the medium height
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grasses which constituted rough herbage. Later on as 
the rains increased, zebras fed mainly on Digitaria 
macroblephara and Panicum coloraturn. Other plants 
commonly eaten included Eustachys paspaloidest Cynodon 
dactylon and Eragrostis superba. The feeding level 
was about 15 cm and corresponded with the short grass 
species, the major constituent of the grassland in which 
zebras were concentrated at this time* Also these 
species constitute a large portion of the ground layer 
of the Acacia nilotica and Commiphora dominated woodland 
in which some zebras were found at this time. As the 
rains receded, the zebras reverted back to the taller 
rough herbage on which they first fed on at the beginning 
of the rains mainly Pennisetum mezianum. The importance 
of this species is reflected in the fact that it constituted 
about the quarter of the bites. Other species fed on 
included Lintonia nutans and Setaria incrassata all of wlii'di 
are found in the seasonally water-logged grassland which 
had high zebra occupance.

Wildebeests followed a similar trend to that of 
zebra except that they grazed in places already shortened 
by the former species. At the beginning of the rains they 
grazed on Pennisetum mezianu > for a shorter period than 
zebras did as reflected by the former's shift of 
occupance from the seasonally water-logged bushed 
grassland to the grassland earlier than zebras. Their 
main diet during the rains was Digitaria macrobiephara and 
I’anicnm cnUr.-itm.i and hence the high occupance of the
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short grassland by wildebeest at this time. The two 
species constituted almost half of the observed number 
of bites. At the onset of the dry season Just before 
the outward migration, they took in more Pennisetum 
mezianum, Setoria incrassata and Lintonia nutans. These 
species especially flourished on the edge between the 
grassland and seasonally water-logged bushed grassland 
and hence the frequenting of this habitat by wildebeest 
at this time. The grazing height of wildebeest was lower 
than that of zebra. The range was from 3»5 to 36 cm with 
an average of 16,57 cm.

Contrary to the former two species whose diet was 
mainly composed of grasses. Grant’s gazelle had a wide 
array of plants both grasses and shrubs to feed on.
While zebras were seen feeding on 15 species. Grant's 
gazelles fed on 23 species* During the rains their diet 
consisted of those species taken by the former two species 
plus Cyathula cylindrica, Sericocomopsis hildebrandtii. 
Euphorbia systyloides Crotalaria spinosa and Indigofera 
sp. During the dry season the proportion of shrubs 
taken increased substantially constituting more than 
half of the observations. The main species browsed 
were Sericocomouais hildebrandtii. Acacia tortilis 
regeneration and some legumes. As the dry season 
intensified they even took dry twigs of Ipomoea 
hildebrandtii and the spiny Barleria ramulosa. They 
were also seen feeding on Acacia tortilis pods. Their 
average grazing height was 25.̂  cm but their maximum



187 -

feeding height exceeded that of zebra or wildebeest 
ranging from 5*3 to over 50 cm.

Unlike its related preceding species, Thomson's 
gazelles ate more grasses than shrubs. The grasses 
constituted 87% of the total bites observed during the 
rains. The composition of species taken was similar to 
that of Grant's gazelle but contained higher proportions 
of Digitaria macroblepharat Panicurn coloratum, Cynodon 
dactylon Themeda triandra, Peiinisetum mezianum and 
Eustachys paspaloides. Shrubs taken were only a portion 
of those taken by Grant's gazelle. During the dry 
season, they took in more shrubs particularly legumes.
The average grazing height was 7 cm with a range of 2 
to 1& cm.

Observations on cattle during the rains showed 
very similar grazing to that of wildebeest. They also 
took in some shrubs such as Cyathula orthocantha, 
P^nchosia minima and Crotalaria sp. During the dry 
season they still mostly fed on grasses but they included 
more shrubs including Sericocomopsis hildcbrandtii, 
Achyranthes aspera, Indigofera sp. and Crotalaria sp.
They were also seen feeding on Acacia tortilis pods.
The average grazing height was 9 cm with a range of 
4.5 to 28.5 cm.

No systematic records were made on the rest of 
the species but casual observations were made. Giraffes
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were mostly seen feeding on Acacia drepanolobium
A* tortilis* The former species is abundant in
lesser subtype of the seasonally water-logged bushed 
grassland in the west at Lekitejo. This habitat had 
a high giraffe occupance* The second mentioned tree 
formed the main diet in the woodland and grassland 
localities with tree regeneration* In fact most of 
the sparse Acacia tortilis regenerating in the grass
land had _ a hedged appearance because of heavy browsing 
by giraffe* Other trees on which giraffes were seen 
feeding were Acacia nilotica ssp* subalata* A* 
mellifera Commiphora schimperi and Balanites aegyptiaca* 
They were seen on a number of times feeding on Solanum 
incanuw within the grassland. Also they were seen on 
a few occasions during the dry season feeding on the 
succulent creeper Cyphosteiama orondu in the grassland*

There were even fewer observations of feeding by 
impala as they were most often within the woodland or 
bush areas* They were however seen on a few occasions 
browsing on Acacia tortilis regeneration and Dicrostachys 
cinerea. They were also seen feeding on the pods of 
Acacia tortilis. and those of A* nilotica ssp* subalata. 
During the rains, they were seen on a number of occasions 
grazing in the grassland* Ostriches were the most 
difficult to observe while feeding because of their habit 
of almost hurrying the head in the ground while feeding 
and moving forward at the same time. On one occasion
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a male ostrich was killed by hunting dogs and its 
stomach contents had a large portion of Eragrostis 
superba seeds and green dicotyledinous material. Goats 
were seen browsing nearly on all shrubs and low 
growing trees.

(g) Migration between Simanjiro and Tarangire National
Park and other areas 

(i) Migration patterns

The location of animals counted during the 
reconnaissance flights between Simanjiro and Tarangire 
National Park was determined by subtracting the time 
at the start from the time the animals were seen 'from 

the western boundary of the study area and this was 
converted into distance from the starting point by 
multiplying by the speed of the aeroplane. These were 
then plotted on a map.

The first reconnaissance flight was flown in 
March. 1972 in addition to a complete census of the 
Simanjiro Plains. This was during the middle of the 
rains. The rosults are shown on figure 22* None of 
the migratory species was seen in the corridor or in 
Tarangire National Park. They were all in Simanjiro. 
Ground observations in the Ardai Plains near Monduli 
showed that there were a few zebra and wildebeest in 
the area. Only 23 wildebeests and 9& zebras were seen 
in one day. There were Grant's and Thomson's gazelles
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numbering over lOO. All animals were extremely wary*
Part of the area was military training ground (see 
figure 2$). A portion north of the Arusha-Dodoma road 
was under cultivation* Observations in the Sanya Plains 
between Arusha and Moshi showed a similar grim situation* 
Only 215 Thomson’s gazelles were seen* Also only a 
handful of zebra and wildebeest were seen in the southern 
part. A large proportion of the plains near the Arusha- 
Moshi road was under bean cultivation and 5 kilometres 
south of the district boundary was the new International 
Airport, This made the Sanya Plains virtually 
inaccessible to wildlife*

The second reconnaissance flight was done in 
September during the height of the dry season* This 
also included a complete sample census of Tarangire 
National Park* The results are given on figure 2 0 *

All the wildebeests and zebras were in the Tarangire 
National Park while there were none in Simanjiro. Aerial 
reconnaissance done northwards to Komolo Springs* a 
former dry season area for a portion of the ligratory 
plains ungulates (Lamprey* 1964) proved fruitless*
No migratory ungulates were seen* Another flight 
southwards to Loiboiserrit springs proved likewise. 
Intensive ground observations showed that there were 
still a few zebras whose number could not exceed 100 
still using the Komolo area* Also oryx were seen in 
this area but they were estimated not to exceed 50*
There were elands estimated to be about 300* Also on
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one occasion a group of 13 zebras were seen near 
Naberera. Another group of 8 was seen near Naibormurot 
springs about 50 kilometres south of Simanjiro.

Another reconnaissance was done in November when 
the short rains were on* The results are shown on 
figure 20* The major proportion of zebra amounting to 
51% were still in the Tarangire National Park. The 
corridor in between contained lk% and the rest were in 
the plains. Unlike zebra the large portion of wildebeest 
were already in the plains. They amounted to of all
wildebeests counted during the whole exercise. The 
corridor contained 38% and the park 19%.

It is interesting to note that the migratory 
animals in the corridor were orientated towards 
Simanjiro (see plate 20). The area they were in was 
open woodland interspersed with bushland and seasonally 
water-logged bushed grassland.

The last reconnaissance flight was done in 
December, 1972 and it coincided with the last aerial 
census of the plains. The results are shown on figure 
21 • The majority of zebra constituting wrere now
in the corridor between Tarangire and Simanjiro but 
concentrating more near Simanjiro. The next portion was 
in the plains while only a small number were still in 
Tarangire. About three quarters of the wildebeest were 
in Simanjiro. The corridor contained while only 1%
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were still in Tarangire.

(ii) Timing of migrations

Zebra and wildebeest were the main herbivores 
migrating into the Sinianjiro Plains during the rain 
season. A limited number of eland also migrated into 
the plains at the same time. Oryx only migrated into 
the area once in 1970 and they were never seen again.
In all the three years of observations, zebras exceeded 
wildebeest in numbers and constituted 56}a. Wildebeest 
constituted k0% and eland only k°/*9

Zebra

The migration of this species into the plains 
always started after the onset of the rains. When the 
first aerial count was done in April, 1970 the migration 
had been completed. Ground observations carried out 
in early January showed that zebra had started migrating 
into the plains. Ground observations in May did not 
indicate any further increases. The outward migration 
started in June. By July, the majority of zebras had 
already left the plains. Only 5 zebras were seen in 
August, 1970 near Sukuro dam. The same number was seen 
again in November. It seemed probable that this group 
did not migrate out of the plains for some unknown reasons.

The migrations in 1971 followed a similar pattern.
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The inward migration started in late December and by
20th January had reached 30#. Nearly 90# of the 
migration has reached by the end of February. It 
v«S completed in April when the maximum population 
size was reached. Outward migration started in !lay 
and was completed by the middle of Jure. Only 7 
zebra were seen during the census on 16th July, 1971* 
This same number was seen again during ground 
observations in the subsequent months showing that it 
did not move out of the area. The first zebras to 
migrate back into the plains were seen in December.

The migration pattern in 1972 was similar to that 
of the previous years. Only that there was a larger 
portion of the migration in January. Also the outward 
movements started in April but were as usual completed 
in June.

During the migrations zebras moved in groups.
They did not migrate in one large formation. The 
incoming groups contained both males and females.
They were of the same group composition as when they 
were in the plains.

Wildebeest

Wildebeest migrations into Rimanjiro though 
coinciding with those of the previous species, always 

started a bit earlier. Observations in January, 1970



indicated that a larger proportion than that of zebra 
had already moved into Simanjiro. The outward 
movement started in June and there were none seen in 
late August. The next inward migration started in 
November when 4% of the maximum population size for 
that year were estimated to be in the plains. This 
increased to 46% by January, 1970 and by the end of 
March the migration had been completed. The outward 
migrations started in June and continued throughout 
July ending in August. This was later than the 
cessation of the outward zebra movements. The first 
wildebeest into the plains were seen in October, 1971* 

They continued to increase and were completed in 
February, 1972 a month earlier than was the case in 
the previous year. The outward migrations started in 
April and were completed in July.

The wildebeests like zebra moved in separate 
groups during the migrations. There were no large 
aggregations. The vanguard of the migrations was 
mainly formed by adult territorial bulls which were 
the first to arrive into the plains and then dispersed 
into their territories. Ground observations at the 
onset of the migrations showed that 90% of the 
wildebeest present in the plains were such bulls. The 
nursery and bachelor groups followed later. They were 
the first to move out during the outward migrations. 
The territorial bulls were the last to leave.



Inland

The migration of eland followed those of the 
preceding species. Ground observations in January,
1970 showed a few of them to be in the plains. They 
kept on moving in and reached their peak in April.
They migrated out of the area in June. The inward 
migration in 1970 started in October and kept on 
continuing into the following year. Tt was completed 
in March. The outward migration started the following 
month and was completed in June* The following inward 
movement la god behind that of the other migratory 
species by 2 months starting in December. The build 
up was faster than for any of the other two species 
and they were completed in January, 1972. A proportion 
of elands then kept on moving in and out of the plains 
in the following months and they completely moved out 
in August. The next inward movement started in October 
quickly building up and reaching a peak in December.

During the migrations eland tended to migrate in 
large groups. One such group contained about 300 
animals. Also their movements were faster than those 
of either zebras or wildebeests.

(ii) Local animal movements

Although Grant’s gazelles, Thomson's gazelles, 
impalas, giraffes and ostriches did not migrate out of
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the plains, they kept on moving between the plains and 
the surrounding areas continually* These movements 
intensified during the dry season. Giraffes and Iupala 
showed the greatest movements sometimes leaving the 
plains area altogether* Grant’s gazelles were next 
in the intensity of excursions followed by giraffes 
and ostriches. Thomson's gazelles showed the least 
movements* They only ventured into the more open 
woodland within close proximity of the plains and only 
during the dry season.

( i l l )  L i v e s t o c k  movements

Although there were livestock in the plains 
throughout the year, there were definite movements into 
the plains during dry season and outward movements 
during the rains. This was exactly the opposite of 
game movements. The cattle came from Oljoro, and Komolo 
in the north and from Narakau, Kitiangare, Naibormuruti 
and Kimotorok in the south and other neighbouring parts 
of southern Masailand. The inward movements reached a 
peak in October, 1970. The outward movements followed 
the next month and numbers stayed low during the rains. 
The inward movements started in May and intensified in 
the following month. They reached a peak in November, 
1971. The outward movements again started in December, 
1971 and continued to be low up to April, 1972. There 
was an influx between May and June which receded again 
in August. Another influx occurred in October and 
November but over half moved out in December, 1972.
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(v) Tarangire National Park census

In view of the fact that it was earlier postulated 
that animals from the Simanjiro and the neighbouring 
Masai steppe concentrate in Tarangire during the dry 
season, (Lamprey, 1964)/ it was decided to carry out a 
complete census of the Tarangire during the dry season 
in order to compare the population of zebra and 
wildebeest with that of Simanjiro. This would determine 
what portion of the animals from the former area migrate 
to the later area during the rains. Since the area to 
be censused is uneven. Method 2 of Jolly (1969) was 
used in estimating the herbivore populations. The 
method is applied to unequal-sized units using ratios.
The total area of each sampled unit z, and the total

Aarea under survey are measured. The population Y(2) 
is estimated as follows

Y ( 2 ) Y(l) „
T O T  z

$(1) and z(l) are calculated according to the 
previous method used for calculating the population 

estimates in Simanjiro.
Y(1) is the number of animals in the sampled area 
z(l) is the area being sampled
z is the total area whose population is to be

estimated. The variance of the population estimate is
obtained as follows

SY(2) s y N(N-n) ( sy‘'-2fiszy+R*'Sz2)
a a nWhere R = Y(l) and Szy = 1 (2 zy-(2z) (2y)

z (1) n-1 “
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and Sy2

and Sz . ■ 1 ( .
n—1 n

N as in the previous method is the total number of 
units in the stratum while n is the total number of 
units sampled*

Results show that the animals were distributed 
along the river bed in the sample area and thinned out 
with increasing distance away from the river bed* There 
were distinct concentrations at Lamprey*s Camp and at 
Matete Camp where there are permanent water pools*

Zebras and wildebeests though Important in 
Tar an giro* form only part of the ungulate populations 
inhabiting the area during the dry season. The other 
important large herbivores are elephant, buffalo, 
eland, impala, oryx, hartebeest, black rhino, giraffe, 
ostrich, lesser kudu, and water-buck Kobus ellipaiprymnus 
Kuru Heller (Lamprey, 1963)* In thia census, it was 
decided to leave out impala, lesser kudu and water-buck 
as they lived in either woodland, bushlond or riverine 
habitat where it was difficult to see through from the air*

The estimated zebra and wildebeest populations were 
**946 and 6244 respectively* Zebras had a biomass 
density of 3*69 kg/km2 while that of wildebeest was
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•̂65 kg/km respectively. The biomass of both s >ecies 

constituted 17.70% of the total. The largest biomass 
was constituted by elephants which amounted to 7*532,356 
kg or 5&.04t%. Their population was 3533* Buffalo had 
a population of **607 and constituted 21.62% of the 
total biomass. The rhino population was estimated to 
be 90 and constituted only 0.69% of the total biomass. 
The data for the rest of the species and the full 
details are given on table •

(vi) Zebra and wildebeest migrations in other controlled 
areas of northern Tanzania east of the rift;

In addition to observations in areas adjacent to 
Simanjiro and Tarangire a few visits were made to other 
controlled areas of northern Tanzania east of the rift 
to observe migrations of zebras and wildebeests. The 
results are shown on figure 23.

Engaruka-Lake Manyara-Oldonyo Lengai migrations

Observations showed that the permanent stream 
flowing from the rift into the Engaruka basin to the 
north of Lake Manyara forms another important dry 
season habitat for zebra and wildebeest. It was 
estimated that their numbers were each between 2000 
and 3000. Other species commonly seen in this area 
during the dry season were oryx. Also Thomson's
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gazelles and Grant’s gazelles were seen in limited 
numbers. There were no zebra or wildebeest seen in 
this area during the dry season. These species were 
seen in the plains between Oldonyo Lengai and Lake 
Natron and around the north-eastern shores of Lake 
Manyara during the rains which indicated that they 
migrated to these areas at this time.

Ngaserai-Longido migrations

The Ngaserai water furrow which flows from the 
northern part of Mt. Meru (see figure 2k) terminates 
in the middle of the Longido Game Controlled Area 
within the Ngaserai Plains. Where it ends, it contains 
permanent water and some zebra, wildebeest, oryx and 
eland spend the dry season there. Also Thomson’s and 
Grant'8 gazelle and ostriches are resident in the 
plains. The surrounding woodland contains Lesser 
Kudu, giraffe and gerenuk Litocranius walleri walleri 
(Brooke). Occasionally, elephant and rhino wander 
through the area. Casual observations put the zebra 
and wildebeest numbers to be between 500 and 1000. 
During the rains the migratory species disperse into 
the surrounding ureas within Longido find Lake Natron 
game controlled areaS*

Southern Masailand migrations

During the study period a number of excursions
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were made through southern Masailand between Naberera 
and Loiborserrit down to Kibaya and Kijungu. Small 
herds of zebra varying between 5 and 8 were seen 
intermittently within the woodland habitat in the 
vicinity of permanent water holes during the dry 
season. Areas where they were seen included Lendanai, 
Naberera, Ngasumet, Londergess and Naibormurut (see 
figure 23). Observations during the rains showed

**■  Vminor aggregations of zebra and wildebeest at Makame,Lem
Kitwai and Ambusel, In each area there were estimated

% w n
to number between 100 and 500 with the first two areas

«  K W  IJt V
containing more.
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Chapter VI
HUMAN SETTLEMENT AND OTHER USES

The study would be incomplete without including 
human settlement and cultivation as these activities 
have a profound effect on the habitat and hence the 
overall ecology of the area* These activities were 
treated separately from livestock grazing because of 
their different mode of action on the environment of 
the large herbivores*

1* Settlement
(a) Mboreti

This is the main settlement in the Simanjiro 
Plains situated in the southwest at Mboreti near the 
water pump (see figure U) * It consists of 4 dukas, a 
Catholic church, a dispensary and a primary school (see 
plate 23)* A field station for the Masailand Range 
Development Commission was built there together with 
a cattle dip during the study period* The dukas belong 
to Waarusha tribesmen and a few Masai* They trade with 
Masai in Maize flour, sugar, cooking fat, containors, 
blankets, sheets, and wire trinkets* The first item 
sells very much during the dry season and even more so 
during droughts when milk is in short supply* This 
settlement started in 1952 after the bore-hole was drilled*
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(b) Terrat

This is a smaller settlement than the one at 
Mboreti* It is situated in the northwest corner of the 
study area* It consists of k dukas, a Lutheran church, 
a cattle market and the Game Division camp from which 
this research was conducted (see plate 1). A cattle 
dip was also recently built near the water. The dukas 
are owned by Waarusha a few Masai and Somali* Items 
of trade are the same as those at Mboreti except that 
a considerable amount of beer is sold during cattle 
auctions which take place once a month* Terrat is the 
administrative centre of Simanjiro where the T . A. N. U *  

Party Jumbe resides* This settlement is older than 
the preceding one as it was built to cater for the 
Masai who water their livestock at the natural springs.

(c) Loiborsoit

This is a much smaller settlement than the 
preceding two* It is situated in the northwest corner 
of the study area• It consists of 2 dukas and a 
dispensary* The home of the late Laibon for Simanjiro 
is near this settlement and it used to be the 
administrative centre for the area in the past* The 
two shops are owned by an Abyssinian and Waarusha* The 
former runs a maize mill, the only one in the whole area* 
This is the oldest settlement in Simanjiro*
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(d) Sukuro

This is the smallest and most recent settlement 
in Simanjiro. It is situated just east of the middle 
of the southern boundary of the study area at Sukuro 
dam. It consists of 2 dukas only, owned by Vaarusha.
Its existence depends on the availability of water in 
Sukuro dam as it supplies the Masai who come to water 
their cattle. When the dam dried up in October, 1972 
the shops had to be closed due to lack of customers.

2* Masai bomas

There are only 5 permanent bomas in the area.
These are situated at Mboreti, Loiborsoit, Osilale,
Terrat and Loldnelement. These belong to Masai who are 
either partly engaged in cultivation or traders. The 
rest of the bomas are temporary. They increase during 
the dry season and decrease during the rains. In 
March 1972 during the middle of the rains there were 
estimated to be about li2 bomas while in September during 
the middle of the dry season there were about twice as much.

3. Cultivation

During the aerial censuses in 1972, all cultivation 
was ploted on a map and later, ground observations were 
made to estimate areas of the cultivated plots.
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Cultivation has been introduced in Simanjiro by 
Waarusha tribesmen from Arusha to the north. So far 
there is only one large cultivated area at Loiborsoit. 
This consists of two farms one on each side of the 
road. The area cultivated in 1972 north of the road 
to Lolkisale was 4 Hectares and it was planted with 
wheat which became overgrown with weeds and could not 
be harvested. This belonged to the Abyssinian shop 
ownor. *nie farm south of the road covered hectares 
and belonged to some Waarusha in partnership with the 
Laibon's sons. It was all under maize. However the 
crop never matured. This was because of insufficient 
rains and heavy weed infestation. The other cultivation 
was at Terratt Loldnelement and at Simanjiro adjacent 
to the permanent bomas. The rest of the cultivation 
consisted of small hand cultivated plots on abandoned 
bona sites for growing maize. This was done by Masais 
in order to supplement their milk diet. In all the 
total land cultivated in Simanjiro in 1972 amounted to 
77 hectares or less than 1?4 of the study area.

*** Charcoal burning

In July. 1971. one charcoal burner settled at 
Terrat and started chopping down mature Acacia tortilis 
trees for burning charcoal (see plate 20). He abandoned 
this venture near the end of the year due to lack of 
business. Masais do not need charcoal and the charcoal
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traders from Arusha find Sitnanjiro too far. They 
prefer to buy the charcoal from Oljoro which is nearer 
to Arusha.

5* Prospecting for Gemstones

Masailand is well known for its gemstones. It 
was within this district that the sensational Tanzunite 
was found. There are many Africans who have taken up 
the pick and spade and are trying their luck.
Simanjiro is no exception. During the study period there 
were prospector*s excavations at Terrat and Loiborsoit. 
The major gemstones taken were red garnet, green garnet, 
green tourmaline, and amethyst. Most of the prospectors 
were staying in ramshackle structures and looked rather 
haggard. •
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Chapter VII
DISCUSSION

1* Vegetation
(a) The importance of the present vegetation study

It has already been mentioned that it was 
necessary to study the vegetation of the Simanjiro 
Plains as it is the major component of the herbivore 
habitat* Prior to this study there was no detailed 
vegetation data for this area* As already mentioned in 
the introduction, most of the studies were on a broader 
basis and more descriptive in nature* They were 
vegetation surveys covering a broader area in which 
Simanjiro happened to be.

Even most of the other vegetation studies in 
East Africa have been on general classification (Brenan 
and Greenway, 19^9; Edwards and Bogdan; Dale, 1952;
Hedberg, 1957; Harker and Napper, I960; Napper 1965;
Agnew 197M• Others have been phytosociological 
(Vesey-Pitzgerald, 1955, 1963; Abraham, 1956; Jeffers «nd 8c«ler 
1966; Boaler, 1966; Greenway and Fitzgerald, 1969)*
Also general descriptions have been included in wildlife 
or other ecological studies (Grsnek and Grs.iek, 1961 {Talbot and 
Talbot, 1961; Lamprey, 1962; Hedberg, 1964; Watson, 1967; 
Sinclair, 1969; Harris, 1972; Western, 1973; Lind and 
Morrison, 197M* On the other hand, quantitative studies



208

have been rather few (Kerfoot, 1965* Agnew, 1968;
Herlocker and Dirschl, 1972), So the quantitative 
study of the Sitnanjiro vegetation contributed towards 
filling in the existing gap besides the ocological value.

(b) Simanjiro vegetation as a discrete plant community

The concept of plant community originated in 
Europe and the United States of America when pioneer 
studies of vegetation and subsequent classification into 
communities were made. The pioneers of the study of 
plant communities and hence plant ecology included 
Warming ( 1 9 0 9 )« Braun-Blanquet ( 1 9 3 2 ) ,  Raunkiaer (193^) 
and Weaver and Clements (19 3 8 ).  Oosting (1956) broadly 
defines community as "an aggregate of living organisms 
having mutual relationships among themselves and to their 
environment." This definition embraces both animals 
and plants. More recently, Cain and Castro (1959) have 
discussed the various enteracting environmental factors 
including time and space in a plant community and have 
summed up the definition of plant community as, "a 
sociological unit of any rank, occupying a territory 
and having a characteristic composition and structure." 
This is a more specific and consise definition and could 
be applied to this study.

Pratt et al (i960) lists the main vegetation types 
of East Africa us forest, woodland, grassland, bushland
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and seasonally water-logged bushed grassland. So in 
order for any given piece of vegetation to be considered 
as a community, it must include one or more combination 
of these types. In this study a plant community
can be defined as Ma single vegetation type or 
combination of types the latter occupying a defined 
area of similar climatic, topographical and edaphic 
conditions and having a species composition which is 
specific to it." In the case of Simanjiro, the most 
obvious and characteristic vegetation type is the 
short grassland. The boundaries of this type are all 
confined to Simanjiro and the species composition is 
specific to it. Even the patches of grassland found 
in the surrounding areas of Hasailand are different.
This grassland is therefore the dominant feature of 
the Simanjiro plant community. On the other hand the 
composition of the woodland is not fully specific to 
Simanjiro. This is especially so with the Acacia tortilis 
- Commiphora-schimpori woodland which extends far 
outside the study area. On the other hand there are 
patches of this subtype which are definitely confined 
to Simanjiro as far as age is concerned. Also the 
Acacia nilotica ssp. subalata forms a distinct plant 
formation. The seasonally water-logged bushed grassland 
though found outside the confines of the study area is 
so centrally located within the grassland that the 
combination forms a distinct feature. On the other 
hand the bushland extends far outsit;c the study area So
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that it is not discrete enough* The Simanjiro 
vegetation is mainly formed by the grassland in a 
definite combination with the seasonally water-lodged 
grassland and combining at the periphery with various 
sub types of the woodland and bushland. This vegetation 
formation is specific enough to constitute a plant 
community* In this case general classifications 
such as that given by Odum (1959) in which he places 
most of northern Tanzania and most of Kenya within the 
"tropical savannah savannah" are rather too broad to 
be of M y  practical value. On the other hand the 
classification of Phillips (1930) which is based on 
Clementian (1916) system agrees well with that adopted 
for this study*

(c) The Simanjiro vegetation types as compared with 
others in East Africa

(i) Grassland

The Simanjiro grassland is unique in that its 
species composition varies from the other grasslands in 
East Africa* In his survey of grassland and potential 
grassland types in East Africa* Heady (i960) recognized 
this difference and classifiod it as a variant of the 
broad Themeda-Hyparrhenia grassland which covers a wide 
area in northern Tanzania east of Lake Victoria and is 
also found in Ankole Uganda and the Athi-Kapiti plains 
in Kenya* Tho Simanjiro grassland is the southmost
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distribution of these grassland types and occurs as 
an Isolated island within the broad Acacia woodland/ 
bushland area of Tazania Masailand (Langdale-Brown and 
Trapnell, 1972), It is only in this grassland that 
Dijjitaria, macroblephara and Panicum coloratum form 
the major subtype with the later species growing as a 
short form though it is a polymorphic species growing 
in heights ranging from 8-100 cm (Nappcr, 1965). The 
former species is locally dominant in some localities 
of the short grass area of the northern portions of 
the Eastern Serengeti plains (Herlocker and Dirschl, 
1972). The other common species found in Simanjiro 
namely Penniseturo mezianum, Thomeda triandra Eustachys 
paspaloides* 13othriocliloa radicans.Cynodon dactylon, 
Harpachne schimperi also occur in the other grasslands 
of East Africa namely the Serengeti (Herlocker and 
Dirschl, 1972), Athi-Kapiti (Stewart, 1970) Casebeer 
and Koss, 1970), Mara (Talbot and Talbot, 196l; Taiti 
(1973)* Ankole (Heady, i960) and Karamoja (Uredon and 
Wilson, 19 6 3)* Within these grasslands, it is only in 
Simanjiro that Barleria ramulosa grows as a dominant 
shrub* Also the leguminous Macrotyloma maranguense is 
vory widespread in this area during the rains. A 
specimen was collected which had underground 
pods . Although such goocarpic fruits are known to
exist (Gillett, Polhill and Verdcourt, 1971) there are 
very few such specimens which have been collected in
the East African Herbarium
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(ii) Woodland

This vegetation type, as already mentioned, is 
typical of the vegetation of semi-arid zone of East 
Africa* It is a constituent of the Acacia-Themeda 
vegetation association which extends from northern 
Kenya and northeastern Uganda to central Tanzania 
(Edwards, 1951; Langdale-Brown and Trapnell, 1967), 
Various other parts of this type have been described 
from Kenya (Edwards and Bogdan, 1951), northern Uganda 
(Bredon and Wilson, 1963)* and northern Tanzania 
(Lamprey, 1963; Greenway and Vesey-Fitzgerald, 1969; 
Watson, 1969; Hcrlocker and Dirschl, 1972)* In all 
these areas Acacia tortilis is the most widespread species 
commonly associated with Commiphora species and other 
acacias* The occurence of a discrete Acacia nilotica 
ssp* subalata dominated sub-type adds to the complexity 
of the Simanjiro woodland* Areas composed of this 
species have been described from northern Uganda 
(Kerfoot, 1965) central Kenya (Edwards, 1951) and 
Ngorongoro (Herlocker and Dirschl, 1972)* Similar to 
Acacia tortilis, the most dominant and widespread 
associated species in the Acacia-Themeda zone are 
C* schimperi, C* africana and C* madagascariensis all 
of which dominate in Simanjiro*

The woodland in Simanjiro is of a more open 
nature* The crown cover is generally less than 20% and
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compares well with values obtained in northern Uganda 
(Kerfoot, 1965) parts of Tsavo (Agnew, 1968) and 
Ngorongoro (llerlocker an<! Dirschl, 1972).

(iii) Bushland

Acacia/Coiamiphora bushland type in East Africa 
covers a similar range as the Acacia-Themeda type* In 
some areas it covers large expanses and is usually 
known as the thombush or Nyika (Brown, 1965)* This 
type usually consists of low growing thorny bushes in 
dense formations* The cover is usually over 20%  (Pratt 
et al, 1966)* The bushland in Simanjiro is a distinct 
subtype and is almost exclussively dominated by Acacia 
stuhlmannii* In this area it forms a dense impenetrable 
stand with canopy cover exceeding 6o%* It forms quite 
an expanse and extends well outside the study area* 
Excursions to other areas during the study period 
showed that such tracts of this species are mainly 
confined to southern Masailand* However it has been 
recorded from elsewhere in Kenya and Tanzania* The 
associated species in Simanjiro is A* mellifera which 
is the most widespread species within the thorn bush 
cot.imunity throughout East Africa* It is found in 
northern and eastern Kenya (Edwards, 1951) northwestern 
Uganda (Kerfoot, 1965) and northern and northeastern 
Tanzania (Lamprey, 1963; Greenway and Vesey-Fitz Gerald, 
1969; Harris, 1972; Herlocker and Dirschl, 1972)*
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Casual observations in the Engaruka area towards 
Oldonyo Lengai showed that A. nubica was the dominant 
species there* Different species of low growing 
Commiphoras are associated with the Acacia species in 
the bushland and in Tsavo, they constitute 32% of the 
percentage cover of woody vegetation (Agnew, 1968)*
Other important bush species found in this type in 
East Africa include Salvadora persica, Uoscia sp* 
Balanites spp* and Ter..iinalia sp. Sansovieria is also 
a common constituent of the bushland (Edwards, 1951; 
Brown, 1965)* The large baobab Adansonia digitata is 
a common tree in most parts of the bushland community 
particularly in the eastern range* It is very common 
in Tsavo (Bax and Sheldrick, 1963)* This species is 
not in Simanjiro* This may be because of the altitude 
of Simanjiro which is generally higher than that of 
the range of the baobab*Dale and Greenway (1961) 
describe it as growing from sea level to 1080 m* The 
altitude of Simanjiro is over 1080 m*

(iv) Seasonally water-logged bushed .'.rassland

Like with the preceding vegetation type, this 
vegetation is also found in other parts of East Africa*
It occurs on low lying sites with impeded drainage within 
the Acacia-Commiphora woodland and bushland* Lamprey
(1964) referred to it in Tarangire as "grassland and 
flood plain*" Verdcourt (1962) refers to it in Nairobi
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Park as "black cotton soil associations*" This 
vegetation is also referred to as "cotton soil mbugas" 
(Michelmore, 1939)* The formation has also been 
referred to in Serengeti as "sump" (Bell, 1970). Species 
growing in these areas are those which can withstand 
water-logging and high alkalinity* In Simanjiro the 
dominant species are Pennisetuin mezianuir. and Acacia 
stuhlmannii while A* drepanolobiuci is less extensive*
It is interesting to note that although the Acacia 
species growing in these sumps all withstand seasonal 
flooding and high alkalinity, usually only one species 
dominates in any particular area* It appears that the 
degree of water-logging, salinity and temperature determine 
the type of species occuring in a given area. The 
dominant species in Simanjiro is Acacia stuhlmannii*
Where there is more water-logging A* drepanolobium 
dominates* The differences are clearly illustrated 
in Simanjiro where A* stuhlmannii forms a fringe around 
a stand of A* drepanolobium* The later grows on a more 
water-logged area in the west at Lekitejo and the 
former species grows on the edges of the area where 
the ground starts rising towards the grassland* In other 
parts of Cast Africa, it is Acacia drepanolobium which 
predominates (Lamprey, 1963; Brcdon and Wilson, 1963? 
Greenway and Vesey Pits Gerald, 1969)*

(v) Interspersion of vegetation type;

It is not only the availability of habitat types.
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in this case vegetation, which affect;the distribution 
of large herbivores but also the way they are distributed 
within a given range* This phenomenon is pointed out 
by Leopold (1933)* who states that, "the maximum 
population of any given piece of land depends, therefore, 
not only on its environmental types or composition, 
but also on the interspersion of these types*•••••••*,"
intersporsion being described as, "the degree to which 
environmental types are intermingled or interspersed on 
a game range* Whenever two vegetation types meet they 
create an edge which is favoured by herbivores and thus 
accomodates a higher density* Dasmann (1966) states 
that "whenever two habitats come together, the edge 
between the two types will be more favourable to 
wildlife than either of the two types considered alone*" 
This is known as the edge effect* Odum (1939) 
describes it as "the tendency for increased variety 
and density at community junctions*" Lamprey (1963) 
working in Tarangire noted this effect among large 
mammals and it was especially pronounced with impala*

In Simanjiro there are 8 main vegetation 
subtypes* These are the Digitaria raacrobiephara - 
Panic mu coloratura grassland, Acacia tortilis Commiphora 
pilose woodland. Acacia stuhlmannii and A* mellifera 
bushland and the Pennisetuii mezianmn - Acacia stuhlmannii

and P* mezianmn - Acacia drepanolobium seasonally water
logged bushed grassland* The number of edges which can
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bo created by the meeting of each pair of types can 
be mathematically obtained by the following formulas* 

Cfcr) B N|rVCff-tf) !
In this case it becomes 
C(N,r) ■

2i'(«J-2> 1 

. 28

Therefore, there are 28 possible edges which can be 
created out of the 8 different vegetation subtypes 
present in Simanjiro* Out of these, the actual 
interspersion has 20 such edges (see figure 6)* The 
grassland being the major and centrally located portion 
has the edge which has the most contact with the other 
subtypes* Its most extensive contact is with the 
seasonally water-logged bushed grassland* This is 
caused by the elongated irregular shape of the latter 
thus creating a long line of contact* The advantage 
of such an arrangement in creating a longer ecotone 
is described by Leopold (1933) who states that "the 
linear mileage of type edges available in any block 
of range is, as a matter of geometry, proportional to 
the degree of interspersion*" The next longest 
ccotone is between the grassland and Acacia stuhlaiannii 
bushland followod by those between the grassland and the 
different woodland subtypes* It should also be noted 
that the isolated piece of grassland at Loldnelemet in 
the northeast corner of the study areas has 3 edges 
while the one at Tukusi in the southeast has 1 major
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edge* The different ed.es created in Simanjiro can
be seen on figure 6*

2* Topography-soil-vegetation catena
i

The distribution of soils and hence vegetation 
in Simanjiro is strongly correlated with topography* 
Each topography is associated with a particular 
soil and vegetation and these associations repeat 
themselves in a series forming a catena (see figure 
24-) • On the gently undulating surface with good 
drainage there occurs the red brown soil on which is 
found the short grassland*

In the eastern and western end of the study area 
and some parts in the northwest and northeast there are 
ridges which are completely drained* These ridges 
contain the same dark red sandy loam or reddish brown 
soil found in the grassland* This is where the Acacia 
tortilis - Commiphora schimperi is found*

On the low lying and shallow depressions within 
the grassland there is the dark grey soil where there 
is slight seasonally impeded drainage* This soil 
contains more clay than the preceding one* The average 
pH in Simanjiro was 7*3* This soil is also known as 
the dark grey soil* Within these depressions* the 
most characteristic shrub is Beciura capitatum* The
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grasses growing there consist of Uothriochloa radicane, 
t)igi tarla macroblephara and Pennisetuu mozianum.
Within the grassland at Osilale and Sukuro there are 
larger areas of flat surfuoe with slightly taore 
seasonally impeded drainage* The soil uccuring here 
is the same as the preceding one only that it is 
darker and contains still more clay* On this type 
there grows the Commiphora woodland* The main species 
growing on this soil at Sinanjiro are Coi . :i»hora 
schimpori and Commiphora pilose and Acacia laollilora,
A  sample described from Kongwa supported a Commiphora 
thicket with occassional baobabs and sparse ground flora 
(Muirt Anderson and Stephen, 1997)* The ground flora 
at Simanjiro was also rather sparse* The first and 
third species haws also been described elsewhere as 
oc curing on "hard-pan” soils (Brenan and (ireonway, 19^91 
liurtt, 1953).

Further up ths elope ' rom the Commiphora woodland 
at Osilale the soil though the same pale grey type has 
slightly more drainage* The major vegetation on this 
soil is the Acacia uilotica subsp* «ulalota with 
Commiphora schimpori* The former species grows on the 
latosollc sandy loams on ths upper elopes and level 
ground of the catchments of garanoja (Korfoot, 19!>5)»

Within the grassland and in the extreme western 
and eastern ports, there are the low lying depressions
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whore drainage is impeded. The soil within those 
depressions is black clay. The major vegetation is 
■the Pennisetum mczianum — Acacia stuhlmannii or 
Acacia drepanolobium seasonally water-logged bushed 
grassland. The latter Acacia is a dominant feature of 
this formation throughout East Africa (Oronan and 
Greenway, 19^9; Eggeling and Dale, 1951; Dale and 
Greenway, 1961). Similarly Pennisetum mezianum 
together with Lintonia nutans and Setaria incrassata 
all of which occur in Simanjiro are typical grasses 
of the seasonally water-logged soils (Edwards and 
Dogdan, 1951? Bredon and Wilson, 19631 Napper, 1963; 
Trapnell and Langdale Brown, 1972; Verdcourt, 1962).

On the flats surrounding the grassland, in 
Simanjiro where the black clay occurs which has slightly 
less clay and dries foster, the predominant vegetation 
is Acacia stuhlmannii bushland with Acacia mcllifera 
bushland occuring in same localities. The former species 
is well known for withstanding alkaline conditions 
(Brenan and Greenway, 19^9)* It is also reported as 
often growing on heavy alluvial soils and an indicator 
of saline soil (Brenan, 1939)*

This repetition cf such vegetation soil associations 
in a catena is a very common feature in Masailand.
This is caused by the undulating nature of the topography. 
Scott (1972) describes a typical catena which is similar
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to the one in Simanjiro* Also Gillraan (19^9) noted 
this alternation of topography and the accompanying 
vegetation as a typical feature of Masailand* Also 
Calton (1963) described a similar soil - topographic 
catena from Sukumaland*

3» The effect of vegetation on herbivore distribution

It has already been shown that the distribution 
of large herbivores in Simanjiro within the different 
vegetation types was not random* Animals showed 
marked preference for certain types* The vegetation 
habitat preference by different herbivores in Simanjiro 
is illustrated on table 49*

(a) Grassland

This was the most preferred habitat type in 
Simanjiro* It had high occupance and Chi-square ratings 
for Thomsons gazelle, wildebeest, zebra, cattle and 
Grants gazelle* Elands were also mostly observed in 
the grassland* This conformed to expectation because 
these species are mostly or partly grazers and they are 
usually found in grassland habitat (Brown, 1963)*
Results of the grassland analysis show that grasses 
constituted over 80?4 of the percentage composition*
Out of these, Digitaria macroblephara, Panicum coloratum, 
PennisetUi.i nezianun, Tlioi.ieda triandra, Bothriochloa
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rodicans and Cynodon dactylon constituted over 7554* 
Examination of the feeding observations show that these 
species formed the major diet of these ungulates and 
particularly wildebeest, zebra, Thomson's gazelle and 
cattle and constituted a sizeable portion of Grant's 
gazelle's food. The preference of some of these 
plains herbivores for the above grasses has been 
reported in Kapiti area. The most preferred species 
there were Thei ■ eda triandra and Cynodon dactylon.
Panicum massniertce and Eustachys paspaloides and 
Pennisetuin mezianum though common were largely ignored 
(Stewart and Stewart, 1970). Even in Simanjiro P. 
mezianum was grazed at the early stages of growth 
which confirms with observations elsewhere (Edwards 
and Bogdan, 1951)* Observations in the Narok, Loita,
Mara, Kajiado Athi Plains by Talbot and Talbot (1962) 
between February and December, i960 showed that both 
wildebeest and Thomson's gazelle grazed considerably on 
P. mezianum but Themeda triandra had a low rating with 
the latter gazelle species. More recent observations 
in the Athi-Kapiti Plains on the food habits of 
wildebeest, zebra, hartebeest and cattle show that the 
preferred species were Themeda triandra, Digitaria 
macroblephara and Pennisotun mezianum in that order.
The difference between observations in Simanjiro and 
the Athi-Kapiti area is due to the fact that while Themeda 
triandra, Digitaria macrolblejahara and P. mezianum and
Cvnodon dactvlon formed 11)4, l8?4, 27)4 and 994 respectively
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of the percentage grass composition at Athi wiver, in 
on® of the transects at Simanjiro they constituted 596* 
29?»» and there was no Cynodon* So the differences 
are partly due to the availability of the grasses*
In one area where Cynodon was available in Simanjiro, 
it had a high preference and the spot was the most 
favoured in the whole plains by wildebeest and Thomson's 
gazelles* In this study, Themeda triandra was grazed 
while it was growing, the animals did not prefer it 
during later growth*

With regard to the intake of dicotyledonous 
materials by these herbivores, observations in Simanjiro 
conformed to earlier observations elsewhere* Like in 
Simanjiro, Grant's gazelle and Thomson's gazelle in 
the Narok, Mara, Athi plains and Serengeti Plains took 
in more dicotyledonous material which constituted over 
5 0 % of the diet of the former gazelle and about 2 0 % of 
the latter (Talbot and Talbot, 1962} Gwynne and Bell, 
1968} Stewart and Stewart, 1970} Casebeer and Koss, 
1970)* The intake of these plants in the resident 
gazelles of Simanjiro increased during the dry season 
a factor which has also been reported in Serengeti 
(Gwynne and Bell, 1968)* Observations on wildebeest 
and zebra in their dry season habitat by Lamprey (1963) 
showed that 7*^3# and 5 * 5 2 % respectively of their diet 
was constituted by herbs and shrubs*
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Although no formal observations were done on 
the feeding habits of ostrich, casual observations 
showed that the grassland habitat provided a sizeable 
portion of their diet and hence the frequenting to 
this habitat by this herbivore* Ostrich was included 
in the study because its diet consists of fresh grass 
leaves, shrubs and herbs and their fruits in addition 
to insects and animal matter (Mackworth-Praed and Grant, 
1957)* Similar feeding habits have been observed in 
Nairobi National Park by Huxthal (pers* comm.). In 
Simanjiro, the wide variety of plants made the grass
land an ideal habitat* Observations by Lamprey (1963) 
in Tarangire showed similar habits by ostrich* As the 
season advanced and grasses, shrubs and herbs dropped 
their seeds, the latter constituted an important source 
of ostrich diet* The stomach contents of a male ostrich 
killed by wild dogs in October 1972 contained a large 
portion of Erogrostis superb a seeds*

The grassland also formed an important part of 
the giraffe habitat because it provided a large portion 
of the diet* The Acacia tortilis regeneration on ridges 
within the grassland were seen to be intensively browsed 
by giraffe until they showed a hedged appearance* The 
rather short size of these Acacias is due more to 
browsing by giraffe than it is to age. Studies in 
Serengeti have shown that Acacia Senegal and A* hockii
in exclosures made a height growth of between 3 and 6



225

metres in 5 years while those subject to browsing by 
giraffe only grew 1 metre (Larnprey, 1972)* Also such 
hedging effect has been reported in Nairobi National 
Park (Poster, 1966)* Besides the Acacias, the Simanjiro 
grassland provided other diet for giraffe. They were 
seen on a number of occasions feeding on Solanum incanum 
and once on the creepy Cyphosteiwna orondo. They also 
have been observed in Tarangire and Tsavo feeding on 
shrubs nnc! climbers (Lamprey, 1963; Leuthold and Leuthold,!̂ )-

The Simanjiro short grassland is also used by 
itnpala primarily during the rains. They particularly 
favour the ecotone between the short grassland and the 
woodland. Such preference has also been reported in 
Tarangire (Lamprey, 1963)* Although no feeding 
observations were carried out on impalas, they were 
seen grazing on short grasses on a number of times*
Talbot and Talbot (1962) reported 56?« of the stomach 
contents of impala from Narok and Kajiado to be grasses. 
Also Dorst and Dandelot (1970) includes short grass 
as one of impala diet.

Besides being an important habitat through 
provision of diet to wild herbivores, the Simanjiro 
grassland habitat is the most preferred habitat for 
cattle because of similar reasons. Although cattle 
movements are dictated by the Masai herdsmen, the 
latter have over a period of time evolved an ecologically
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sound system of herding which coincides with the 
cattle's requirements (Pebcrdy, 1972). The short 
grasslands of East Africa arc the main rangelands 
(Heady, I960). Just as with the preceding wild 
ungulates, cattle in Simanjiro grazed mainly on similar 
grasses which constituted over 90% of their diet.
Cattle on the Athi-Kapiti plains were similarly observed 
to show high preference for short grass species and a 
few dicotyledonous plants (Stewart and Stewart, 1970; 
Casebeer and Koss, 1970), Shrubs and herbs are widely 
known as additional cattle feed besides grasses among 
the Masai and Kipsigis (Glover et al, 1966), In 
Simanjiro, cattle took in more browse during the dry 
season although the difference between the dry season 
and the wet season were minimal. Similar observations 
were made by Payne and Macfarlane (1963) who observed 
Masai cattle to eat considerable browse during the dry 
season, A minimal variation between cattle diet during 
the two seasons has also been reported in the Athi- 
Kapiti Plains (Casebeer and Koss, 1970),

The grassland though less important as habitat 
for goats and sheep in Simanjiro still contributes 
considerably towards their nutritional requirements. 
Although goats are primarily browsers, they spent 
considerable time in the grassland where casual 
observations showed them to be grazing. This is in 
agreement with observations in South Baringo where grass
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constituted 38.4# of the diet, (Knight, 1965)*
However it differs from earlier reports which showed 
goats to be almost exclusively browsers (Edwards, 19^8; 
Staples et al, 1962)* It is interesting to note that 
goats and sheep in Simanjiro spent more time in the 
grassland during the height of the dry season than 
during the wet season* This means that they took in 
comparatively more grasses and shrubs which were growing 
there than in any other vegetation type*

Besides supplying the normal nutritional 
requirements for the plains ungulates the short grass
land provides additional nutritional requirements needed 
for reproduction* The short grasses form what is 
referred to in South Africa as "sweet veldt"
(Brown, 1965)* During the rains, the grasses grow new 
leaves and have a high leaf: stem ratio • At this stage, 
the protein content of these short grasses is high* As 
the growth advances, the crude protein level drops until 
it is at its lowest during the dry season (Edwards and 
Bogdan, 1951; Chippindall and Scott et al, 1955; Rodgers, 
I960)* The increase in protein during the wet season 
coincides with the migration of zebra and wildebeest in 
the plains* The gravid females find a ready source of 
high protein which they require* Calving takes place 
especially in wildebeest at this time* In cattle the 
lactating mother and the calf need a higher protein 
diet than is otherwise required by non-lactating
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individuals (Maynard and Loosli, 1962)• This is 
provided for in the wildebeest in Simanjiro by the 
high protein level of the short grasses. Wildebeest 
calves start feeding on grass when they are 10 days 
old and by the time they are 3 months, it forms the 
bulk of the diet (Talbot and Talbot, 1961). High 
protein level is also needed by males in cattle to be 
able to produce sufficient viable sperm and by the 
females to undergo proper physiolocial changes leading 
to fertile implantation (Maynard and Loosli, 1962). 
Copulation in zebra and wildebeest takes place in 
Simanjiro and the high protein short grass still meets 
their nutritional requirements. Zebra have a gestation 
period of p6l to 390 days (Klingel, 1969) end since 
they foal in Simanjiro mainly between January and April, 
most of the copulation takes place in the plains. The 
interval between mating and calving in wildebeest is 
8 to 8*3 months (Cates, 1966). So since they calve 
between January and February, mating must have taken 
place betweon April and May^ dhen the grass is actively 
growing and has a higher protein content.

Furthermore plains ungulates favour the short 
grassland habitat because of good visibility. This 
enables them to detect predators and hence affords them 
a better chance of escape. As Walther (l‘;68) puts it, 
,:in optical perception (in general, and in special case 
of perception of enemies) gazelles recognize movements
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and silhouettes predominantly* This is probably true 

in many hornet ungulates." The main predators in 
Simanjiro are lions, hyenas, Jackals and cheetah*
Lions which seem to be the most important predators 
in the area usually hunt by stalking and using all 
available cover (Guggisberg, 19&2; Kruuk and Turner,
1967)« So more open short grassland in this case 
favours the prey* In Sercngeti the hunting success 
of lions, in open country was less than that in areas 
with cover (Schaller, 1972)*

(b) Woodland

The woodland habitat in Simanjiro affects the 
distribution of the large herbivores through the 
interspersion of the vegetation sub-type namely Acacia 
tortilis-Commiphora schimperi* Acacia nilotica subsp. 
aubalata, and Commiphora spp* In the northwest all 
the three are in close proximity to each other thus 
creating an even better habitat through ecotoncs* 
Individually, the second mentioned sub-type is the 
most important for large herbivores* Its percentage 
crown cover is low and it contains short grasses which 
are considerably grazed by the large ungulates* During 
the wet season when the migratory herbivores are in 
Simanjiro the species which most frequently grazes in 
this woodland is zebra* Also there was a number of 
zebra si alls in this habitat which was an indication
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o f  utilization* Wildebeests use this habitat t o  o 

limited - xtent*. Elands on the other hand use this 
habitat more than wildebeest* This preference for 
open woodland by this herbivore has also been reported 
in Tarangire where they were observed to feed on both 
grasses and browse (Lamprey, 1963). They have also 
been reported as being mostly browsers (Dorst and 
Dandelot, 1970)* This makes this woodland habitat 
in Simanjiro ideal for them* This habitat contains 
a considerable number of browse species and this together 
with the available grasses make the subtype an ideal 
habitat especially for mixed feeders namely Grant1s 
gazelle and irnpala*

In addition to the grasses, shrubs and herbs 
which are available in this habitat, the dominant tree 
Acacia nilotica subsp* subalata, is eaten by ruminants* 
Observations in different parts of Kenya have shown the 
branches, twigs, pods and seeds of this Acacia to be 
eaten by ruminants and particularly irnpala (Dougall 
and Drysdale, 196*1) • The abundance of the large and 
fleshy pods attracts the ruminants* These trees flower 
twice in a year both during and before the short rains 
and long rains (Brenan and Greenway, 19^9)* This means 
that pods are available for a considerable length of 
time* Irnpala increaso their use of tho area during 
the dry season* This means they increase their 
consumption of the Acacia twigs, pods and seeds which
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are high in protein* Observations in Serengeti have 
shown that impalas take more browse during the dry 
season (Jarman and Jarman, 1969)*

Unlike the preceding species* Thomson's 
gazelle were observed in this habitat only during the 
dry season* It was at this time that they were also 
seen feeding more on browse* This confirms with 
observations in Serengeti where this species has been 
observed to feed more on dicotyledonous material during 
the dry season (Gwynne and Bell* 1968)* Also observations 
elsewhere show that open woodland is part of this species 
habitat (Brooks, 196l)*

Not only is this woodland habitat used by 
wildlife* it is also used by livestock* Cattle use it 
more during the rains* This coincides with the new 
grass growth and an abundance of herbs particularly 
Justicia exigua* Cattle were observed feeding on this 
species* It is reported to be frequently eaton by cattle 
elsewhere (Glover* Stewart and Gwynne, 1966)* The 
preference of cattle* and for that matter ail plains 
ungulates* for the short grasses during the rains has 
already been discussed* During tho dry season, cattle 
browsed more than they did during the rains* This is 
similar to observations reportod from elsewhere in

onci Mqc far lone
northern Tanzania (Payne^ 1963)* However* the abundance 
of Acacia nilotica subsp* anha1atn fruits at the beginning
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of the dry season did not result in an increase of 
cattle which did not seem to like this Acacia species. 
Masais interviewed during the study indicated that this 
Acacia is not good for cattle. This conforms with 
observations from South Baringo where though readily 
oaten by cattle, the pods are regarded to be poisonous 
by the Tugen pastoralists (Dougall and Bogdan, 195*i).
On the other hand, the fruits are reported to be readily 
eeten by cattle in the Koramoja area (Wilson and Bredon,

1963).

Similarly, goats and sheep use this habitat 
during both seasons. However, unlike cattle which 
showed less use during the dry season, goats and sheep 
used it as much during this season. They fed 
considerably on leaves, twigs and pods of Acacia nilotica 
subsp. subalata. Reports from south Baringo likewise 
show increased feeding by goats on this species during 

the dry season (Knight, 1965)*

The Commiphora woodland is also extensively 
used by herbivores. Its grass composition is similar to 
that of the previously discussed area. The difference 
between the two woodlands is in the tree density, the 
latter being more dense. During the rains, zebra use 
it more t an any of the other wild herbivores though to 
a lesser extent than the preceding subtype. The 
advantages of the short grasses growing in this habitat
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which are similar to those growing in the previous 
habitat have already been discussed. Wildebeest 
tended to use this habitat more particularly at Sukuro 
where the Commiphora woodland is more open* They 
especially like the ecotone between this woodland and 
the grassland* Such edge effect has also been reported 
in Tarangire (Lamprey, 1963). Grant's and Thomson's 
gazelles and eland use it in the same manner and for 
almost the same reasons they use the previous woodland 
sub-type* Giraffes also use it considerably particularly 
during the rains* Commiphora schimperi the major 
constituent of this vegetation is reported to constitute 
the main food of giraffes in Shinyanga during the wet 
season (Spinage, 1968)* During the dry season, they 
favour the Sukuro area where Acacia mellifera is 
associated with the dominant tree* The latter species 
is known to constitute important browse for giraffe 
(Lamprey, 1963; Dougall and Drysdale, 196(1)* Xmpalas 
prefer the Commiphora woodland where it is associated 
with Acacia mellifera which is found in the Sukuro area 
to the north of the dam* This is because impalas browse 
to e considerable extent on the latter plant as 
observations in other areas show (Talbot and Talbot,
1961; Lamprey, 1961; Dougall and Drysdale, 1964; Jarman,
1972).

Among the livestock, cattle use it more than
goats and sheep* They do not seem to show preference
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for the habitat which contains Acacia mellifera. There 
they follow the available grasses which are similar to 
those found in the preceding vegetation subtype. On 
the other hand goats prefer the latter area more.
This ia because of the availability of Acacia mellifera 
on which goats are known to browse considerably (Knight, 
1965).

The Acacia tortilis - Commiphora schimperi 
woodland sub-type is not as much used as the preceding 
subtypes by the migratory ungulates. Even zebras which 
are more catholic in their use of vegetation types use 
this area sparingly. The woodland contains tall grasses 
and these are usually low in protein during the rains 
as analysis in various areas show (Bredon and Wilson,
1963; Dougall and Drysdale, 1964}. This makes the area 
unattractive to the migratory herbivores which prefer 
areas with high protein value grasses as already 
explained. They mainly use this woodland during the 
migrations. On the other hand, the majority of resident 
species use this habitat considerably. Grant's gazelle 
use it during both seasons but more so during the dry 
season. This i3 because this habitat contains a variety 
of browse species. Observations in the Mara, Tarangire 
and Athi-Kapiti area confirm this (Talbot and Talbot,
1961; Lamprey, 1963; Stewart and Stowart, 1970). Acacia 
tortilis, the dominant species was browsed on considerably
by Grant's gazelle in Simanjiro. This is similar to
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observations made in the above mentioned areas which 
also show that the pods and seeds are taken considerably 
during the dry season* No 'niomson’s gazelles were 
observed in this habitat* This is mainly because of 
the long grass cover found* Observations by Droolcs 
(1961) show that this species will avoid areas with long 
grass •* at all costs", However what repels one species 
attracts another and this is the ideal habitat for 
impala* The wide array of browse species make it 
especially attractive* TMs is in fact the most 
characteristic habitat of inpala within the Acacia 
savannah (Dorst and Dandelot, 1970). Acacia tortilla is 
a major food species of impala* The latter browses on 
twigs and leaves and feeds on pods and seeds* A large 
number of feeding observations made on Acacia tortilis 
in Tarangire were contributed by impala (Lamprey* 1963)* 
Besides impala* giraffes also use this habitat to a 
considerable extent* This is because this habitat has 
a variety of Acacia species and other trees upon which 
giraffes feed* Tho major ones besides the dominant 
ones are A* i.ielliferq and Acacia seyal* Balanites 
aegyptiaca* and Commiphora schi’iperi. Reports from various 
areas indicate these species to bo browsed by giraffe 
(Lamprey* 19631 Dougall and Drysdalc, 1964b; Forster, 1966; 
Spinage, 1968; Guggisberg* 1969)* Ostriches also use 
this habitat particularly where it is :to e open. They 
follow the herbs which are numerous during the rains*
Herbs found in Siruanjiro are similar to those found in 
Tarangire and ostriches fed on some (Lamprey, 1963),
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Like the majority of the resident game species 
livestock uoB tliis woodland habitat* Cattle were 
observed in this habitat during both seasons but there 
were more during the dry season* There were a number 
of botnas built by Masais in this habitat during the 
rains because it was more drained and therefore less 
wet. Also cattle fed on some of the herbs, and Cenchrus 
c>iliarjLs and Th3inoda trinndra* Both species are reported 
by Edwards and Bogdan (1951) to be valued in natural 
pasture* In a vegetation zone in Karamoja similar to 
this habitat, it was found that these species had their 
highest level of digestible proteins during the rains 
and Cenchrus ciliaris had a higher level than that of 
Themeda triandra during the dry season (Bredon and 
Kilsan, 1963)* During the dry season in Sitnanjiro 
cattle fed more in this habitat* They were seen 
browsing on Growia bicolor, Achyranthos aspera,
Sericoco nopsis hildebrandtii, Tlaerua triphylla, Capparis 
sp« Leucas pododiskos and also on Acaci a tortilis pods* 
This is identical with cattle brovsing observations

|V(qc fn r la n e .
made in northern Tanzania in the past (Payne^ 19 6 3)*
Goats a 1 so used this habitat in a similar way to cattle, 
being especially attracted by the numerous brewse species 
in the urea* The above mentioned browse spocioe and 
others available in this habitat such as ithus nntalonsia, 
^sgilia ap* Ocli.iuv sp. and Solanuia in cantu n have been
recorded as being browned on by goats in South Saringo 
(Knight, 1965).
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(c) Seasonally water-logged bushed grassland

This vegetation type is also important as 
herbivore habitat* All the migratory species use it 
intermittently when they are in the area* Both zebra 
and wildebeest use it at the beginning of the rains*
This is at the time when Pennisetuni mezianum the dominant 
species in this vegetation type is producing new 
growth* Samples of this species analysed from Karainoja 
contained the highest crude protein content at this 
time (Brcdon and Wilson, 1963)• This would make it 
more acceptable to the ruminants* Also Lintonia nutans 
is grazed by these ruminants during the rains* Setaria 
incrassata which grows on the edges of this vegetation 
type was also grazed by these ruminants* This species 
has also been recorded elsewhere as being grazed by 
zebra (Dougall and Drysdale, 1964)* When the rains 
cease, zebras move into this vegetation type to graze 
the rough and plentiful Pennisetum mezianum before 
migrating out* They cure followed by the wildebeest*
So this vegetation serves both as a supplement to the 
grassland but more so as a transition zone during the 
outward migration* A similar function of the so called 
sumps has been described in Serongeti (Bell, 1970)*
P* mezianum is also fed on by zebra and wildebeest 
when it is mature in the Athi-Kapiti plains (Stewart 
and Stewart, 1970)*
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Resident species use this vegetation subtype in 
varying intensities. Grant's gazelles use it more than 
the other species. They were seen grazing on Pennisetum 
during both seasons. This is similar to observations 
made from the Athi-Kapiti plains (Stewart and Stewart( 
1970)» They also fed on Ecbolium revolutuiii which 
grows in this habitat. This has also been reported to 
occur in Tarangire (Lamprey, 1963)* They also fed on 
Balanites aegyptiaca and Capparis sp. which grow on 
termite mounds within this habitat. The former species 
has been recorded to be eaten by Grant's gazelle from 
the Serengeti/Mara area (Talbot and Talbot, 1962). 
Contrary to the utilization of this habitat by Grant's 
gazelles, Thomson's gazelles never used this habitat. 
This is similar to observations which have been made in 
Serengeti where they avoid black cotton soil areas with 
poor drainage (Brooks, 19 6 1). Similarly, this habitat 
is not particularly attractive to impala. They were 
only seen on the edges where Acacia mellifera grew 
together with A. stuhlmannii. These edges are the only 
parts of this vegetation type where giraffes were seen 
usually browsing on A. mellifcra. However the most 
favoured part of this habitat by giraffe is that which 
is dominated by Acacia drepanolobium. They were seen 
on numerous occasions browsing on this species. This 
whistling thorn bush has been reported from many areas 
as being favourite gifaffe browse (lamprey, 19 6 3?
Brown, 1965; Forster, 1966; Spinage, 1968). ostriches
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on the other hand utilized this habitat regularly.
They were attracted by the herbs such as Oxygonum 
sinuatuni which were abundant there during the rains. 
This species has been observed being fed on by ostrich 
in Tarongire (Lamprey, 1963)* During the dry season, 
the ostriches were attracted to this habitat by the 
numerous seeds of the annual shrubs and herbs found 
there.

Cattle, like the migratory herbivores used this 
seasonally water-logged habitat more during the rains 
because of the new grass growth. P. mezianum is reported 
elsewhere to be grazed by cattle when it is still young 
(Edwards and Bogdan, 1951)• It is also fed on in the 
Athi-Kapiti Plains by cattle when it is mature and 
brown (Stewart and Stewart, 1970). Cattle use this 
habitat sparingly during the dry season as there are 
fewer browse species in this habitat compared to the 
woodland area. Goats use it in a limited way for the 
same reasons.

(d) Bushland

This is the least used of all the habitat types 
in Simanjiro. This is because most of it is impenetrable 
thickets. However, the open spaces have grasses, shrubs 
and herbs which grow mainly during the rains. In more 
open spacos, Pennisetuni mezianur.i grows. Zebra venture
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into these arena to graze on it occasionally* Wildebeest 
on the other hand rarely wan' er into this habitat type. 
Dense thicket is not generally regarded as ideal habitat 
for either zebra or wildebeest (Dorst and Dandelot,
1970). Besides lack of good grazing, this bush habitat 
make these species vulnerable to predation by lions 
(Schallcr, 1972).

Resident species use this habitat only to a 
limited extent. Grant's gazelles use it more than the 
other species. Even then they are confined to the open 
spaces particularly where other shrubs grow besides 
the dominant Acacia stuhlmannii. They especially 
favour where Dicrostachys sp., Orroocarpum kirkii and 
Acacia mellifera grow. Some of these species have been 
reported to be fed on by Grant's gazelles elsewhere 
(Dougall and Drysdale, 1963). Bushland has also been 
reported as part of this species habitat (Dorst and 
Dandelot, 1970). Thomson's gazelles on the other hand 
do not use the bushland. It is for the same reaons as 
those given for the sumps. Brooks (1961) in his study 
of this species did not rank bushland among its 
habitat. Giraffes use this habitat in the same pattern 
as Grant's gazelles do. So do impalas. Ostriches use 
this area less often.

Even livestock use this habitat only to a 
limited extent. Cattle u e the open patches to graze on
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C ■  l i t t l e  need habited.
0 > Unneed habitat
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young Ponnisotmi nczianun during the rains* Goats 
use it in the same manner as Grant's gazelles do* This 
is because Acacia stulilmamiii« the dominant bush is 
not favoured by them* They feed in the open areas 
where other shrubs grow* Some of the shrubs growing 
in these open areas are also reported to be fed on by 
goats in other areas (French, 19'4; Knight, 1965)*

4, Ecological separation

In the natural Acncia-Themeda community of East 
Africa, there is usually a large number of herbivores 
which exploit the same vegetation community for their 
food supply. In Tanzania alone, there are 45 large 
herbivores (Cloudsley-Thomson, 1969)» One would 
therefore expect that when a number of different 
species are dependent on the same food supply, 
competition would ensue* This however, is not the 
case* Each herbivore occupies a separate niche in the 
community resulting in ecological separation* Niche is 
defined as, "the position or status of an organism 
within its conn .'.unity and ecosystem resulting from the 
organisms structural adaptations* physiological responses 
and specific behaviour," (Odum, 1959)• Lamprey (1963) 
in Tarangire found six factors which facilitated 
ecological separation. These were occupation of different 
vegetation types, different types of food, occupation of the 
same area at different seasons, occupation of different

areas at the same season, the use of different feeding level
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in the vegetation and the occupation of different 
dry season refuges*

All these mechanisms operate in Simanjiro. The 
most obvious factor already discussed in detail is the 
occupation of different vegetation types and broad 
habitats by the different herbivores. This automatically 
separates the browsers from the grazers. The primary 
grazers mainly wildebeests, cattle, ostriches, Thomson's 
gazelles and zebra are separated from the primary 
browsers mainly giraffe. Grant's gazelles, impalas and 
goats. It has already been seen that no species is 
exclusively confined to one habitat and there are some 
overlaps. These overlaps have also been noted in 
Tarangire (Lamprey, 1963). It is a well known fact that 
the habitat of the majority of East African herbivores 
involves more than one vegetation type (Dorst and 
Dandelot, 1970). It is also an accepted game management 
fact that the abundance of wildlife in any given range 
depends upon the diversity of habitat types (Leopold, 
1933)* However the fact that each species has different 
anatomical and behavioral adaptations, makes the niches 
separate when time and space are considered.

In addition to the separation between grazers 
and browsers, it has already been noted that the species 
composition of the diets of these herbivores differ.
This again is another mechanism of ecological separation.
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The most important mechanism of ecological 
separation in Simanjiro is the use of different 
feeding levels in time and space* The latter results 
in a feeding sequence which particularly operates in 
the grassland* It is usually referred to as grazing 
succession (Vesey-Fitzgerald, I960)* The differences in 
feeding level are facilitated by the broad morphological 
differences of the herbivores* The giraffes with their 
long necks browse on tops of the bushes and trees which 
are not available to the other browsers such as 
impalas, Grant's gazelles and goats* Among these 
three browsers separation is brought by food preference. 
Impalas feed more on Acacias including pods and seeds, 
Grant's gazelles take more grass and a variety of low 
growing shrubs and goats take in a wide range of species* 
This has already been discussed*

Since the short-grassland is the most important 
habitat because of being utilized by zebra, wildebeest, 
Grant's gazelles, Thomson's gazelles, eland, giraffes, 
ostriches, cattle end goats, mechanisms operating here 
to facilitate sepnration are the most important* This 
is where grazing succession comes in* Zebra, wildebeest, 
cattle and Thomson's gazelles are the major grazers 
and only these will be considered* Ecological separation 
starts to operate right at the beginning of the inward 
migration during the short rains usually in December* 
Wildebeest move in first and zebras come later* This
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means that food which is still scanty is only shared 
by wildebeest and even then the territorial bulls come 
in first* The other wildebeest and zebra come later as 
the rains increase and more grass is available* When 
all the species are in the plains* during the long 
rains* there is plenty of grass available for all 
species* Also zebras supplemented their diet from 
grasses in woodland* As the grasses became mature 
and vigorous growth ceased* the zebras tended to go to 
spots with coarse growth* After grazing these spots 
down they moved to others while the low grazed areas 
were then grazed by wildebeest and Thomson's gazelles 
in that order* Measurements taken during the feeding 
observations showed that each species fed at a particular 
level* The average feeding level of zebra was 19«57 cm 
while that of wildebeest was 12 cm* Thomson's gazelle 
7 cm and cattle 11 cm* This means that the zebras fed 
on rougher herbage containing more stem as height is 
achieved by the stem length* Observations made in 
Serengeti have shown that zebra take the largest 
proportion of stem (Gwynne and Dell* 1968)* The action 
of the zebras in removing stems is trantamount to 
clipping* It is a well known fact that when the 
teminal bud of a stem is removed by grazing* buds at 
the base of the stem are stimulated and now shoots 
grow provided there is sufficient soil moisture (Stoddart 
and Smith* 1955)* This then means that the action of 
zebras results in new leaf growth w ich is eaten by the
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other species, Wil obccst which fed on the next level 
would then take in mostly the remaining grass portions. 
The usual grass leaf height is lower than stem height. 
Then Thomson*s gazelles feeding on the shortest leavel 
would take in mainly the remaining grass portions.
The Thomson*s gazelles preferred the upper parts of 
ridges with short grass. Such preference has already 
been reported in Serengeti (Urooks, 1961). quantitative 
analysis of stomach contents of these three species in 
Serengeti show that wildebeest take in more leaf while 
Thomson's gazelle take in more sheath (Gwynne and Bell,
1968). In grasses stems are highest followed by leaves 
and lastly sheaths. This explains the differences in 
feeding heights oi these three herbivores. When the 
dry season starts, the zebras move into the low lying 
depressions where there is abundant and rough herbage. 
They graze it down before migrating out. The remaining 
herbage is then grazed by wildebeest before migrating 
out. Thomson's gazelles do not migrate out. The whole 
pattern therefore shows a definite grazing sequence.
Such grazing succession is a common ecological phenomenon 
amongst Cast African herbivores (Vesey-FitzGerald, i960; 
Brown, 1965)*

On the other hand, the presence of cattle 
introduces a new dimension in the grazing pattern within 
the Simanjiro Plains. They graze at a level which is 
very similar to that of wildebeest. This means that there
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is an overlap since they feed on the same species* 
Fortunately the two species feed on the same grounds 
during the rains* This is the time when food is 
abundant and cattle su£>plement their diet with resources 
from the woodland* Also cattle numbers ore at their 
lowest at this time* Wildebeest migrate out during the 
dry season when competition would be high* Even then 
it would appear that there is some competition between 
these two species towards the end of the rains and at 
the beginning of the dry season before the migration 
starts* Both species are ruminants and feed on identical 
grass parts that is the tender leaves which the rumen 
can easily digest* The zebra on the other hand is 
monogastric like a horse with an enlarged caecum 
and this aids in fermentation of the crude fibre 
diet it takes (Dukes, 1955). Competition between 
wildebeest and cattle has been postulated to occur in 
the Loliondo part of the Serengeti Plains* Observations 
done on two similar adjacent habitats one of which was 
used by wildebeest only and the other by both wildebeest 
and cattle had very similar biomass densities* It was 
suggested that "there is a large degree of overlap 
between the requirements of wildebeest and cattle"
(Watson et al, 1969)* Censuses in the Nairobi National 
Park show that the population of wildebeest has been 
increasing since cattle were excluded from the park 
(McLaughlin, 1970)* There are also indications that 
the population of wildebeest in the Serengeti National
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Park has been increasing (Sinclair, 1973). This could 
be partly due to the exclusion of cattle from the area 
in the early fifties*

5» The distribution of water and its effect on
herbivores

Water is a vital part of the habitat in addition 
to vegetation (Leopord, 1933)* This is especially so 
in the East African grasslands* The major plains game 
namely zebra and wildebeest drink regularly* Doth 
species must drink everyday although it has been 
suggested that wildebeest can go for 5 days without 
water (Lamprey, 1963; Dorst and Dandelot, 1970)*

The available permanent water in Simanjiro is 
in the form of dams, bore holes and natural springs 
as described earlier* These are all placed on the 
peripheries of the grassland and as such are not well 
placed* They are also constantly utilized by cattle 
such that the wild herbivores are more or less completely 
displaced* Luckily enough, the migratory herbivores 
come to Sinianjiro during the rains when water is abundant* 
So besides stimulating grass growth, rainfall provides 
direct drinking water and the migration and duration of 
utilisation of Simanjiro by herbivores was geared to
rainfall*
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The rainfall recorded in 1971 and 1972 was 
5 3 8.361111a and 443.90mm respectively. This was below 
normal as the average rainfall from past records kept 
by the Roman Catholic Mission at Loiborsoit is 600mm 
(Kametz. 19o2). This delayed the Inward migration and 
accelarated the outward migration from Simanjiro. The 
scarcity of rainfall in these two years was also 
reported in Tarangire National Park when 566,50mm and 
359*86mm fell. The annual rainfall distribution 
pattern in Simanjiro is typical of the general pattern 
of the whole of Masailand both in Tanzania and Kenya 
(Griffiths and Gwynne, l?'l) and hence has similar 
ecological effects.

During the rains in Simanjiro, there are 12 
major water pools which form and are scattered throughout 
the grassland. These pools are heavily utilized by 
zebra, wildebeest and cattle. Thomson's and Grant's 
gazelles, impalas and giraffes have been seen drinking 
but not regularly. Goats and sheep also drink regularly 
but not at the same frequency as cattle do. The heavy 
utilization of the rain pools is clearly indicated 
by the numerous trails which criss-cross the plains 
ultimately converging on the pools. The larger pools 
are utilized more than the smaller pools and they have 
consequently mors trails converging on them. These 
pools are very well dispersed throughout the plains and 
this in return results in a fair dispersion of the



animals without over-concentration in particular areas* 
Also the close proximity of water conserves the energy 
of these animals which would otherwise be expended in 
walking to a more distant source of water* The saved 
energy is thus available for other important activities 
such as reproduction and growth* Cattle are reported 
to gain more weight when they do not have to walk for 
water (Stoddart and Smith, 1955)*

When the rains stop, most of the pools dry up 
fast* Simanjiro falls within a zone of high evaporation 
potential (Woodhead, 19&9)* There are two water holes 
where the Terrat drainage line starts which are deeper 
and hold water longer* Zebras utilize the vicinity of 
these water holes Just before migrating out* The 
territorial wildebeest which remain longer use the dams*

The importance of these water pools to cattle was 
clearly demonstrated in 1972 when Sukuro dam dried out 
by early October* Heavy showers fell in late October 
within the vicinity of Sukuro and several water-^oola 
formed* There was an immediate influx of cattle until 
the water-pools dried when they moved out again*

During the dry season, the only water available 
in the plains is from tho dams, boreholes and springs 
mentioned earlier* even the rest of Masailand, except 
for a few spots, becomes a water-less wilderness* It is
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then that a large influx of cattle into Situanjiro 
occurs* Since tho permanent water is on the periphery 
of the grassland there is an unusually heavy concentration 
around the permanent water resulting in overgrazing and 
denudation of grass* A grass cover appraisal done in 
October, 1972 near Sukuro dam showed a percentage 
ground cover of less than 1096* Such grazing pressure 
around permanent water is a common feature in Masailand 
(Voorthuizen, 1971)* Data from aerial observations 
collected in 1972 show that cattle were concentrated 
around the permanent water including Sukuro dam*
When the Sukuro dam dried, aerial data showed no cattle 
there. They all moved farther north and there was an 
unusually heavy concentration around the Terrat springs* 
Other cattle were moved farther north into the Oljoro 
springs* This caused clashes between the Masai 
herders and the Waarusha settlers. Tribal warfare 
was only averted through direct Intervention by the 
government. This is a clear demonstration of the 
importance of water in Masailand.

In order to avoid such undue concentration 
and over~grazing by livestock in Masailand, the 
siting of permanent water will have to be carefully 
planned.
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6* The populations, densities biomasses and
migration of the large herbivores

(a) Populations

Before going on to discuss the different population 
parameters it is important to define what the term 
means* According to the definition adopted by the 
wildlife Society of the United States, it means, "a 
social aggregation of aninals in defined time and space" 
(Mosby et al, 1963)* This definition will be adopted 
for this study with certain local modifications* In 
this study a population constitutes all animals of any 
given species whose centre of distribution at a given 
time is within the Simanjiro Plains, intebreeds and has 
the same migratory or ranging pattern. If more than half 
of a given species are distributed within the plains, 
that constitutes a population*

Both aerial and ground observations in and around
}

Simanjiro confirmed the earlier hypothesis that zebra 
and wildebeest found there constituted complete populations* 
This could not be said of eland as there were some which 
were seen outside the study area frequently* Among the 
resident game species only Thomson's gazelle were 
confined to the study area* The population of Grant's 
gazelle also had its locus within the plains as fewer 
animals were observed outside the plains* The sane can 
be said of ostrich* However the impala and giraffe
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numbers did not constitute populations as their 
distribution extended well outside the study area.

The zebra and wildebeest populations in 
Simanjiro during the rains are the largest in Tanzania 
east of the rift. The average zebra population is 
5500 and wildebeest 4200. The estimated populations of 
these species in Mto-wa-Mbu is 1109 and 1066 (limari,
1965)* The figures for Longido are 659 and 996 respec
tively (College of African Wildlife Management, 1963).
The largest zebra populations in East Africa ore in 
Serengeti and Mara where they reach over 200,000

(Talbot and Stewart, 1962; Skoog, 1970). The Loliondo 
area contains a large number of zebras but they are 
considered to be a sub-population of the Serengeti 
population (Skoog, 1970). The Athi-Kapiti population 
estimated to be 14,536 by Casebeer (1970) is also higher 
than the Sitnanjiro one. On the other hand, the population 
of this species in Simanjiro is about the same size as 
that recorded in Ngorongoro Crater estimated to be 
5038 (Turner and Watson, 1964).

I f
Generally the total wildebeest populations in 

East Africa are larger than those of 7C‘ ra. The highest 
concentration of the former is found in the Serengeti 
Plains where it attains spectacular proportions and has 
recently been estimated to be 840,000 (Norton-Griffiths,
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1973)• The next highest population is 16,000 in 
Mara (Stewart and Talbot, 1962). Even the Ngorongoro 
Crater population at 14,222 is much higher than that 
of Simanjiro (Turner and Watson, 1964). The Loliondo 
one which is 5863 is also higher than the Simanjiro 
one (Watson et al, 1969)* The average number of eland 
estimated to be 300 in Simanjiro during the rains, 
compares well with those recorded elsewhere. The average 
numbers ore about the same as 342 recorded in Ngorongoro 
during the rains (Turner and Watson, 1964).

The average number of Grant's gazelles in 
Simanjiro which is 500 compares well with most of the 
other areas in East Africa. It is about the sa e as 
that recorded in Nairobi (Forster and McLaughlin, 1968). 
It is exceeded by that of Longido (College of African 
Wildlife Management, 1968) where it is estimated to be 
2090. The highest number of 1200 recorded in Simanjiro

fis about the same as that recorded around Lake Rudolf 
(Stewart, 1963). It appears that the areas with mixed 
scattered tree grassland and bushland, the ideal 
habitat for this species carry larger populations.
On the other hand, the population of Thomson's gazelle 
in Simanjiro, estimated to be about 200 is one of the 
lowest recorded in East Africa. The largest population 
of this species is in the Serengeti where there are 
estimated to be about 600,000 animals (Dradley, 1972).
The Loliondo population is the next largest with all



gazelles totalling 37*729 (Watson et al, 1969).
Even the Longido population numbering about 900 
animals is higher than that of Simanjiro (College of 
African Wildlife Management, 1968). The population 
of the study area is comparable to that of Nairobi 
National Park of (Poster and Kearney, 1967) and is 
low compared to the other areas of E. Africa as 
already mentioned.

Similarly the numbers of inipala recorded in 
Simanjiro are the lowest in East Africa. The highest 
population of this species recorded in East Africa is 
from Loliondo where there are estimated to be 14,776 
(Watson et al, 1969). Even the Tarangire population 
numbering about 1,200 animals, exceeds that of the 
study area. Also the Longido population at 6ll exceeds 
the Simanjiro one (College of African Wildlife 
Management, 1968)* The Nairobi Park population 
estimated in 1967 to be about 300 (Poster and Kearney, 
1967) also exceeds the Simanjiro one. The giraffe 
number in Simanjiro estimated to be about 80 in 1971 
is close to that of Nairobi. It is however exceeded 
by the populations in Tarangire, Loliondo and Mkomazi 
(Lamprey, 1965; Watson et al, 1969). The ostrich 
population at an average of 200 is about twice that 
recorded in the Nairobi park. It far exceeds that of 
the Ngorongoro Crater (Turner and Watson, 1964) which 
was estimated to be 37.

-  2 5 4  -
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The cattle population in the study area at 
an average of 1 7 * 0 0 0 is quite high compared to other 
areas* It far exceeds that of Mto-wa-Mbu estimated to 
be 5000 (limari, 1965)* It is about the same as that 
of Amboseli (Western* 1973) and South Turkana (Watson* 
19©9)• It is only excoeded by Loliondo estimated to 
be 92,610 and some parts of North eastern Kenya (Watson, 
1967 and 1969)• The proportion of goats and sheep to 
cattle in East Africa is usually in favour of cattle 
as is the case in Simanjiro except in South Turkana 
and Mandera where it is the reverse (Watson, 1969)*

(b) Density and biomass

As mentioned earlier* density and biomass are 
better criteria for comparing herbivores in different 
habitats* They reflect the actual carrying capacity? 
the later meaning the number of animals of each species 
able to live on a piece of land without deletious 
effects to the range* While biomass density for all 
herbivores is used in comparing the standing crop of 
different ranges, density is used for comparing the 
carrying capacity of different ranges for different 
species* It is the figure usually given in most of the 
population studies and it is easier to calculate than 
biomass*

(i) Zebra

The density of zebra in Simanjiro during the
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rains for 1971 and 1972 was 9.96 and 10.10 animals 
per square kilometre* The density for the Serengeti 
as a whole is 11^2/kjB^ but much higher when only the
short grassland is considered* The figure for Kgcronjoro

2is ld*o/km (Kruuk, 1970)* The figure for Loliondo
oand ilkomazi are 5*40 and l/km (Watson et al, 1969),

The later area represents the lowest recorded density 
in East Africa* This is expected as Mkomazi has no 
short grassland habitat which provides the required 
wet season requirements*

The density for the Tarangire recorded during 
this study for the entire sampled area was 3,43/km * 
Lamprey (1964) recorded close to 30/km“ within the 
transects* This figure is only surpassed by that of 
the Serengeti short grassland area during the rains*
The figure for the transect data cannot be taken to be 
representative as the transects did not cover the total 
distribution range* they were concentrat'd near the 
permanent water where animals congregate in large
numbers* During this study* the total area in which

ozebra were distributed covered about 840 km or 324 
square miles* The census done during this study covered
1342 km * The actual density within the area containing

2occupied transects vras 5*4<>/km *

This good density of zebra in the study area is 
achieved through the plentiful availability of food*
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The whole amount of the rougher herbage in Simanjiro 
is primarily used by this species* The only competitor 
could have been the domestic ass but its population 
and hence density is very low. The higher densities 
recorded in Ngorongoro and Serengeti are due to the 
large area of short grassland* Also the Ngorongoro 
Crater has high grass cover and abundance of Cynodon 
dactylon, Sporobolus marginatus and even Chloris ;;ayana 
in same areas which are all highly nutritious grasses*

(ii) Wildebeest

The density of wildebeest during the rains in 
1971 and 1972 was 6,31/km2 and 8,68/km2 respectively*
This is an average density compared to densities in 
the major wildebeest ranges of East Africa* The

2densities for Serengeti and Ngorongoro are 14,4/km
2and 4l*0/km respectively (Kruuk, 1970) and are the 

highest in East Africa* The density in the Mara is 
about 11/km2 (Talbot and Talbot* 1961)* That for the 
study area compares well with some of the densities 
recorded in the transect area of Tarangire (Lamprey,
1964)• The density recorded for Tarangire during this
study was 4.65/km • The density recorded in the transect

2area mentioned above for October, i960 was 4,79/km which 
compares well with the present study*s figure* The 
Simanjiro density on the other hand exceeds that of 
Loliondo which is l*04/km2 (Watson et al, 1969), It
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also exceeds that of Nairobi which is about 2.5/km"" 
(McLaughlin, 1970). It also exceeds that of Longido 
(College of African Wildlife Management, Mweka, 196b),

The density of wildebeest is likewise dependent
on the food supply. Unlike zebra which has practically 
no competition, wildebeest competes with cattle. This 
means that the density of the former is decreased by 
the high density of the latter. It has been shown 
for Loliondo that there is a large degree of overlap 
between the requirements of wildebeest and cattle 
(Watson et al, 1969)* The exclusion of cattle from the 
Nairobi park resulted in an increase of the wildebeest 
population and hence density (McLaughlin, 1970), It 
is therefore almost certain that if cattle were 
removed from Simanjiro, the wildebeest density would 
increase. The Ngorougoro Crater density is not much 
affected by cattle because the numbers of the latter 
are very much restricted,

(iii) Eland

The eland densities for 1971 and 1972 wet seasons 
were 0,51 and 0,32/km‘' respectively. This is about the 
same density as that recorded by Watson et al (1969) 
for Loliondo which was However, it is on
the whole a rather low density. The densities recorded 
in Tarangire by Lamprey (1964) varied between 0,35/km2
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■ 2 oand 6.15/km with an average of 4.64/km. The density
ocalculated from the Ngorongoro population is l.lo/km 

(Turner and Vateon( 1964), That worked from the Nairobi 
population is 3.15/km“ (McLaughlin, 1970). The 
Serengeti density is estimated to be 1.06/km2 (Sinclair,
1972).

The very high mobility of eland makes it 
difficult for any conclusions to bo drawn about the 
part played by the study area in regulating density. 
Extreme fluctuation and large scale migration of this 
species have been reported in Tarangire and Serengeti 
(Lamprey, 1964| Sinclair, 1972) thus making this 
species rather laborious to study.

(iv) Grant* s gazelle

The densities of Grant's gazelle in the study
oarea for 1971 and 1972 wet season period were l*07/km

2and l.lG/km respectively. Although there are few 
figures from other areas to compare with, those 
available indicate that this is about the optimum 
density for this species.' Lamprey (1964) in his studies 
recorded densities varying from 0.05/km‘: to 3.65/km' .
The one for Longido is 1.89/km^ (College of African 
Wildlife Management, Mweka, 1968). The only higher 
density was recorded in Nairobi National Park where it 
was 3.68/km2 (McLaughlin, 1970).
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This rather high density of this species in 
Simanjiro is due to the availability of both good 
grazing and browse. This species has no major 
competitor in the plains. Also the higher mobility 
of this species enables it to utilize a large 
spectrum of its available food resource even outside 
the study area. Goats which could have been the major 
competitors are much more restricted in movement.

(v) Thomson*s gazelle

OThe densities of 0. *t0 and 0.26/koi recorded for 
1971 and 1972 respectively for this species v/ithin the
study area is the lowest ever recorded. The highest

2density is about 2%/km for the Serengeti National 
Park (Bradley, 1972). The Nairobi National Park 
density isr 2.35/km2 (McLaughlin* 1970* Even the 
Longido area which is also considered to contain a low 
density* it is 0.8(t/km"‘.

Unlike Grant's gazelle which enjoys a wide 
variety of food, Thomson's gazelle is much more 
restricted. Its high dependence on the grassland 
habitat throughout most of the year brings it into 
diroct competition with cattle especially during the 
dry season. On the other hand* cattle keep down the 
grass to a level which Thomson's gazelle prefer. So 
the former are a factor in the grazing succession 
during the dry season.
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(vi) Giraffe

The densities of this species in the two years
ofor the wet seasons ware 0,15 and 0.20/loa . This is 

below the average density in moat of its habitat*
The density in Nairobi park in 1963 was O,7k/\oa^ 
(McLaughlin, 1970)* Watson et al, (1969) recorded a
density of 0,39/km-' in Loliondo* Sinclair (1972)

orecorded a density of 0,76/ku"' in Serengeti* The only
density lover than that for the study area was recorded
in Mkomazi where it was 0,08/Jaa" (Watson et al, 1969),

2The highest density ever recorded was 3,07/km in 
Tarangire (Lamprey, 1964)*

The preferred food species for giraffes are 
Acacia drepanolobium and A* rr.allifcrn (Lamprey, 1963; 
Foster, 1966)* The two Acacias and particularly the 
latter have a high protein content (Dougall and Drysdale, 
196(l)* The Tarangire has large areas dominated by the 
latter species while Nairobi is dominated by the former 
species* This is not the case with Sitnanjlro which is 
primarily grassland* This is the main cause of the 
low giraffe density in the study area*

(vii) Impala

The density of this species for the two periods
2considered was 0*26 and 0*3o/}an * This, as was the case
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with giraffe is a low density when compared to other 
areas in East Africa. In Loliondo the density is 
2.59/km" (Watson et al, 19&9). The density for 
Serengeti is 5.9&/)!un‘~ (Sinclair, 1972). The highest 
recorded density was 25.58/kra recorded in Tarangire 
in 1958 (Lamprey, 1964).

Studies in Serengeti have shown that the most
preferred species in order of importance are Acacia
kirkii, A. tortilis, A. Senegal, A. inellifera and

on A Jarman
A. rirepanolobium (Jarmana 19^9) • The Tarangire area 
which has the highest impala density in East Africa 
contains all these species. It is therefore the ideal 
impala habitat. Simanjiro on the other hand is 
primarily a grassland and contains a limited amount 
of impala*s favourite menu and hence the low density.

(viii) Ostrich

The densities of ostriches during the periods
2under consideration were 0.53 and 0.36/km respectively.

This is about the average density for this species
within its major habitats in East Africa. It is between

, 2the lowest recorded density of 0.12/km for Ngorongoro 2
2(Turner and Watson, 1964) and the highest of 0.86/km 

worked from the population count for Nairobi (McLaughlin, 
1970).
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The medium density of ostriches in Simanjiro 
means that the area is habitat for this species.
The abundance of vegetable matter particularly grasses, 
herbs and shrubs means sufficient food to support the 
ostriches. Also the grassland contains a large variety 
of insects which also form part of the diet of ostrich.

(ix) Livestock

The densities of cattle during the wet seasons
of 1971 and 1972 were 21.69 and 30.08/km2 respectively.

2The dry season densities in 1972 averaged 31«55/km • 
This by any standard is a very high density. The
density recorded in Loliondo by WatsonA(1969) was

o16.21/km • The Simanjiro density is only exceeded 
by that of Kaputei which is 36.2/km2 (Watson/ 1969)*
The high cattle densities of Simanjiro are an 
indication of the productivity of the range. It has 
been assessed that the carrying capacity of the plains 
is about 25 cattle/km • Other areas such as Ngaserai, 
Longido and Mto-wa-Mbu area have a capacity of 20 
cattle/km2 (Voorthuizen, 1971)* The range in Simanjiro 
is therefore overstocked.

The density of goats and sheep is lower than
_ , 2that of cattle. Their average density was 7.09/km • 

Tills is a medium density by East African standards. 
Studies in North-eastern Kenya show a density varying
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O Qfrom 1.4/kra in Wajir to 46»4/km in South Turkana 
(Watson, 1969)* There seems to be an inverse 
relationship between cattle and goat and alieep 
numbers. This is related to the habitat requirements 
of the two species. Areas with more grassland have 
more cattle while the seui-arid to arid woodland/bush- 
land have more goats. The medium density of Simanjiro 
is a reflection on the variety of the vegetation types.

Taking the overall average biomass density of
all species for the three months mentioned earlier,
the biomass densities for 1971 and 1972 are 8090 

o okg/km and 10*200 kg/km respectively. The overall 
average is 8500 kg/km • Out of this 2700 kg/km ' is 
contributed by game animals and the rest by livestock. 
The biomass density of Simanjiro compares well with 
other shortgrassland areas of Bast Africa. Values 
worked from densities of animals on the Athi-Kapiti 
plains (Petersen and CaBebcer, 1970) give a total

obiomass density of 7676 kg/km*". Lamprey (1964) gives a
ovalue of 6143 kg/km for the Ngorongoro Crater. The

biomass density worked from densities given by Watson et
al (1969) for Loliondo is 6255 kg/km2. It is only the
Serengeti grassland area which has a much higher
biomass density estimated from the population numbers

# 2to be about 30,000 kg/km during the rains. Taking 
the game animals alone, the biomass density for the 
study area is twelve times that recorded for the Masai
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Steppe dispersal area (Lamprey, 1964)* This then 
shows that it is a very important area for supporting 
large herbivores during the rains within southern 
Masailand,

Prom the above figures, it can be concluded 
that Simanjiro area has a high biomass density* Such 
a density could not be supported if the productivity 
of the area was low. Since the major ungulate species 
that is zebra, wildebeest and cattle are grazers, it is 
the grassland productivity supplemented by the grasses 
within the woodland which supports this immense 
biomass of secondary consumers.

Short grassland habitats have high biomass 
production even though they are heavily used. It has 
been shown in Serengeti that harvesting frequency has 
On influence on yield from plots in short and 
transitional grassland zones, A plot in the long 
grass zone showed a sharp decline in yield with more 
harvesting. One harvesting over a 16 week period 
produced 250,000 kg/km2 while 7 harvestings produced 
70,000 kg/km2 (Braun, 1969)* Average productivity in 
the short grassland produced by 500 mm of rainfall 
which is equivalent to the rainfall recorded in 
Simanjiro was about 40f(000 kg/km , The maximum was 
between 500,000-600,000 kg/km • The average aerial 
standing crop for the shortgrassland area of the
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Athi-Kapiti plains with an annual rainfall of about 
500 mm is upto 670,000 kg/km (Casebeer and Ko b s,
1970)* It can be safely assumed that the grass
biomass density of the Simanjiro plains is about
. 2400,000 kg/km • This means that every 50 kg of grass 
matter area supports 1 kg of herbivore matter.

This figure is an average which could be 
applicable to other similar areas and in particular 
the Athi-Kapiti plains. The only exception in East 
Africa is the Serengeti plains grassland. Since the 
average grass biomass is about 400,000 kg/km'-, each 
kilogram of herbivore is supported by about 13 kg of 
grass biomass. This very high carrying capacity of 
the Serengeti grassland during the rains is therefore 
due to other factors other than plain grass productivity. 
It is very likely caused by the fact that the Serengeti 
is composed of different grassland types whose species 
are highly nutritious. Even (Irzimek and Grzimek (i960) 
have mentioned the fact that the grasses and sedges of 
Serengeti are highly nutritious. Anderson and Talbot 
(1965) list Kyllinga sp., Sporobolus marglnatus,
Digitaria macroblephara, and Cynodon dactylon as being 
the most dominant species there. Most of these species 
are among the best for grazing (Edwards and Bogdan, 1951)*

(c) Animal migration

Zebra and wildebeest are the main ungulates
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migrating into Simanjiro during the rains* Over 95# 
of the zebra and practically all the wildebeest come 
from the Tarangire National Park* A very small 
portion of zebras come from the Njormortnai, Kabongo, 
Konolo, Naberera and Loiborserrit areas* The Komolo 
area used to be one of the important dry season 
habitats in the last decade (Lamprey* 1963)*
Unfortunately human settlement has precluded wildlife use*

The reconnaissance flights and ground observations 
have conclusively shown that Simanjiro is the major 
wet season habitat for zebra and wildebeest from 
Tarangire* A very small fraction move to the Ardai 
and Mto-wa-Mbu plains* Besides the actual monitoring 
of the progression of zebra and wildebeest numbers 
between the two areas during migration, there is an 
inverse relationship between the population of the 
above mentioned herbivores between the two areas during 
the wet and dry seasons* The zebra population 
estimate for Tarangire is significantly lower than that 
recorded in Simanjiro thus supporting the idea that a 
fraction of the zebras come from areas other than 
Tarangire* On the other hand, the wildebeest 
population estimate for Tarangire is a bit higher but 
not significantly so than the Simanjiro one suggesting 
that only a small portion of the wildebeest come from 
elsewhere* Lamprey, (1963) in his studies showed 
that a portion of the wildebeest from Tarangire 
migrated to the plains around the southeastern shores
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of Lake Manyara* This movement though diminished in 
magnitude still takes place* One wildebeest tagged on 
the shores of Lake Manyara in 1963 was shot in the 
Simanjiro Plains (Hermningway, pers. comm).

The migration of zebra and wildebeest represent 
a widespread ecological phenomenon in Last Africa. It 
usually occurs between the Acacia woodlands and the 
short grasslands. The migration enables these ungulates 
to avail themselves of water and food throughout the 
whole year. The grasslands provide the wet season 
requirements while the woodlands provide the dry 
season requirements particularly water. The most 
spectacular migration takes place in the Serengeti 
National Park. It is the most publicized migration, 
being ranked by some enthusiasts as one of the wonders 
of the world (Swynnerton, 1958; Grzimek and Grzimek,
1969; Watson, 1967; Klingel, 1970? Skoog, 1970); while 
the distance covered in Simanjiro is about 30 kilometres, 
the Serengeti migration covers over 150 kilometres. 
Another migration occurs between the Nairobi Park and 
the Athi-Kapiti plains (Foster and Kearney, 1967).
Also there is movement between the Serengeti and Mara 
(Talbot and Talbot, I96I; Skoog, 1969)* Most of the 
migrations are orientated in an east-west direction 
during the rains and vice-versa during the dry season. 
The migrations usually take place along well established 
trails. Such trails can be easily seen near Oldonyo
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Sanbu hill southwest of the study area* Migration is 
an important ecological separation factor. In its 
broadest sense, it separates the migratory species 
from the non-migratory ones* Such a function has been 
noted in Tarangire (Lamprey, 1963)* Also the time lag 
between the movement of zebra and wildebeest is an 
important factor in the grazing succession (Vesey- 
Fitz-Gcrald, I960; Bell, 1969)*

The migration of elands is not well documented* 
They are known to be migratory in Tarangire and 
Serengeti* The migratory patterns are rather obscure 
as they show extreme fluctuations even during the 
same season (Lamprey, 1963, Sinclair, 197*0* This was 
also shown during the rains in Simanjiro*

The presence of permanent water in the plains 
removes it as the only migratory factor for zebra and 
wildebeest from Simanjiro during the dry season. 
Scarcity of grazing is also an important factor in 
the migration* This is reflected in the fact that 
zebras whose food is mainly the rough herbage which is 
in scanty supply at the beginning of the dry season 
move out first. When in Tarangire, the herbivores 
find a large supply of herbage which has grown there 
having been very little utilized during the rains.
The feeding habits of the ungulates in Tarangire has 
already been recorded (Lamprey, 1963). Most of the
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Tarangire grasses upon which those ungulates feed 
are medium height grosses* It has been shown in the 
Selous that such grasses have a very low protein 
content during the dry season (Rodgers* 1969)* This 
is because such grasses have a large stern portion which 
contributes the low protein content* Studies in South 
Africa have shown the content to be as low as 2%
(CÛ nddl el «l,195M • Fires sweep annually through the 
Tarangire (Lamprey, 1963). Although sucU fires 
destroy the available herbage, they cause a green 
flush of grass to appear. Such grass has a high 
protein content as studies in Selous have shown and are 
thus beneficial to the herbivores (Rodgers, 1969)*
This also explains the annual burning of grasses by 
the Masai* Unfortunately burnt grass is very sensitive 
to grazing pressure as studies by Pratt (1967) have 
shown. It is only fortunate that in Tarangire the 
grasses are subjected to a very minimal grazing 
pressure as the major grazers are outside the reserve 
during the rains when grasses are growing* Therefore 
the Tarangire is a sort of dry season food reservoir 
for the migrant game.

Thomson*s gazelle in Simanjiro are non migratory. 
This is contrary to observations in Serengoti where 
this species follows the some migratory pattern as 
the zebra and wildebeest (Brooks, 1961). The same 
author also suggests that there are migrations between



Lake Basuto and the Yaida Valley on the shores of 
Lake Eyasi* Also he suggests migration between 
Wembere Plains and the Kitalala area south west of 
Lake Eyasi* Also he suggests migration into the 
Sanya plains from the Meru Corridor and possibly 
from the Ngaserai plains and Ainboseli plains* 
Observations during this study have shown that much 
of these migrations have been disrupted by human 
occupation* The only viable migration is the Serengeti 
one* There are limited movements between Sanya, 
Ngarenanyuki and Ngaserai area*

The sedentary nature of Thomson's gazelle in 
Sitnanjiro is besides availability of permanent water
1. facilitated by the grazing pattern set out by 
cattle thus exposing the tender growth for tho former 
to feed in. In Sorengeti where there are no cattle, 
they have to follow behind in the grazing succession 
set out by migrating zebra and wildebeest (Gwynne and 
Bell, 1968).

In East Africa, migration is not only restricted 
to zebra and wildebeest. The other major migratory
species is the elephant* Studies in Tarangire show•
that elephants from the Masai steppe migrate there 
during the dry season (Lamprey, 1963)* There are 
also movements within the Serengeti ecosystem (Watson 
and Bell, 1969; Croze, 1972)* Movements also occur
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between the Tsavo/Hkomazi ecosystem (Watson ct al,
1969)« The movements are geared to water and food 
supply. In Manyara where both commodities are in 
plentiful supply throughout the year the elephants are 
more or less non migratory (Douglas - Hamilton* 1969)*
The Kabarega National Pork has two populations which 
are also resident (Laws and Parker, 1968).

In South Africa, before man decimated them to 
pitiful remnants, enormous numbers of springbok 
Antidorcas tuarsupialis used to migrate in search of 
now pastures. The last known such large-scale migration 
was in 1896 (Drown, 1965)* The other land mammal 
which migrates over large areas is the north American 
buffalo and caribou Kan&ifer tarandus.

7. Stability of the herbivore populations

It is rather difficult to determine the changes 
taking place in a population of herbivores in a short 
term ecological study of this nature. A study of 
population dynamics is required to be able to 
accurately determine changes taking place in any given 
population, the former being defined as "the changes 
in the characteristics of population resulting from 
intrinsic and external variations caused by environmental 
resistance" (Mosby et al, 1963)* Such a Btudy usually 
takes several years and includes age specific mortality
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and reproduction enabling life tables to be drawn 

(Odum, 1963). The most ideal way would be to obtain 
the age structure of the population at the beginning 
and follow it through the total life span for that 
species. This is rather difficult and takes a long 
time. In the present rapidly changing world where 
rapid results are required for implementing vital 
management decisions such a study cannot be afforded.
So the population structure is usually used to 
determine the population trend (Mosby et al, 1963)*
This permits remedial measures to be applied in time.
The ideal way of determining the exact age structure 
of a given population is to examine all the individuals. 
K classic example of this occured in Denmark where a 
complete population of roe deer was exterminated and 
the material analysed (Mosbyeial* 1963)* However this 
is undesirable where conservation is the aim as there 
would be no more animals to conserve at the end of 
such a studyI The usual method adopted is to sample 
a proportion of the population. In Kabarega, formerly 
Murchison National Park and Tsavo National Park 
complete herds of elephants were collected as samples 
for studies on population structure, condition and 
trend (Laws and Parker, 1966). This is however not 
the usual method used in population studies within 
the conservation areas of East Africa. The most 
commonly used method is by field observation using 
external characteristics of animals to determine
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t h e i r  a g e .  D e n t i t i o n  i s  t h e  most commonly used  

method o f  a g i n g  l a r g e  h e r b i v o r e s .  I t  was f i r s t  used  

in  t h e  U n it e d  S t a t e s  on Mule Deer O d o c o i l e s  henionua  

( R o b i n e t t e  e t  a l , 1 9 5 7 ) *  I t  has s i n c e  then been  

a p p l i e d  t o  v a r i o u s  b o v i d s  (Mosby e t  a l ,  1 9 6 3 )*  In  

East  A f r i c a  t o o t h  e r u p t i o n  and wear was f i r s t  used i n  

a g in g  e l e p h a n t s  and zebra (Laws,  1966; K l i n g e l ,  1966).
The t e c h n i q u e  has r e c e n t l y  been a p p l i e d  t o  Thomson's  

g a z e l l e  ( R o b i n e t t e  and A rch e r,  1 9 7 1 ) •  In  a l l  t h e se  

s t u d i e s  u s u a l l y  t h e  lower jaws o f  dead a n im a ls  are  

c o l l e c t e d  f o r  a g i n g .  However, t o o t h  i m p r e s s i o n s  o f  

the l i v e  an im a ls  h a v e  been made (Mosby e t  a l ,  19 6 3 ).  

B e s id e s  t h i s  method o t h e r  body c h a r a c t e r i s t i c s  can  

be u sed i n  a g i n g .  Brooks ( 1 9 6 1 )  used horn shape and 

s i z e  f o r  Thomson's g a z e l l e s .  S p in a g e  (19 6 7 )  a l s o  used
e

s i m i l a r  c h a r a c t e r i s t i c s  i n  w a t e r  buck.  \re s t e m  (1973)  

in A n b o s e l i  used t h e s e  c h a r a c t e r i s t i c s  f o r  w i l d e b e e s t .

In S e r e n g e t i ,  t h i s  te c h n iq u e  h a s  been r e f i n e d  by  

photography t o  o b t a i n  the age s t r u c t u r e  o f  w i l d e b e e s t  

and b u f f a l o  (Watson, 19<>7; S i n c l a i r ,  1969)* Eye l e n s  

w e i g h t  has been u s e d  i n  e l e p h a n t s  f o r  a g i n g  (Laws, 1967)*

In t h i s  s t u d y  only  th e  a d u l t  se x  r a t i o  and 

g e n e r a l  age groups wore c l a s s i f i e d  and i t  would be 

erroneous t o  draw l i f e  e q u a t io n s  based on t h e  data  

o b t a i n e d .  However g e n e r a l  c o n c lu s i o n  can be  made.
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(i) Zebra

The group composition of this species in 
Simanjiro consisted mainly of family groups and 
stallion groups. This is typical of the species 
(Klingel, 1969). However the maximum group size was 
larger in the study area. This could be mainly due 
to poaching and hunting pressure. It has been 
postulated elsewhere that elephants where they are 
much disturbed by excessive hunting tend to aggregate 
in unusually large groups (Laws and Parker, 196b).
On the other hand, the percentage of adult stallions 
in the study area is smaller than that in Ngorongoro 
(Klingel, 1969). This is mainly due to the fact that 
both poachers and licenced hunters select for the 
males. Such selective shooting of males in elephants 
has been observed to create such a result (Laws and 
Parker, 1968). However, the constant turnover of 
stallions in zebra groups ensures continued availability 
of males for reproduction (Klingel, 1969)*

Foaling in Simanjiro reaches its peak between 
January and February and is similar to Ngorongoro and 
Serengeti (Klingel, 1969; Skoog, 1969). This gives 
the newborn a long enough time for feeding on the 
short—grassland habitat so that by the time they 
migrate to the more nutritionally insufficient dry 
season habitat, they are able to withstand the rigours
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of the environment* Although the percentage of foals 
and sub-adults per mare is lower than that of 
Ngorongoro, it is higher than that for Kruger National 
Park* Klingel (1969) found a correlation between 
this value and rainfall# Considering that the rainfall 
in Simonjiro is lower than that in Ngorongoro but 
higher than that in Kruger, this is adequate recruitment#

Zebra mortality in Simanjiro through predation 
is low# The main predator of zebras is lion (Kruuk,
1970; Schaller, 1972). The density of lions in

OSimanjiro is O.07/km“ which is low compared to that
2of other areas# In Serengeti it is 0#1/I"m (Kruuk,

21970)# In Nairobi and Ngorongoro it is 0#2/km 
(Schallcr, 1969)* The Tarangire density is also 
higher than that of the study area (Lamprey, 1964). 
However, the lions do not migrate with the ungulates# 
Studies in Serengeti also show that the majority of 
lions there do not migrate with the ungulates 
(Schaller, 1972)# Predation by other predators is 
not common in Simanjiro# It has been show'! that 
besides lions, spotted hyenas and hunting dogs prey 
on zebras (Kruuk, 1970; Estes and Goddard, 1967; 
Schaller, 1972). These species are fewer in Simanjiro. 
Spotted hyenas though common were always found in 
small packs# Large packs are needed for successful 
hunting of zebra (Kruuk, 1970)*
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The low incidence of predation then leaves 
poaching and hunting as the major source of mortality.
The latter represents a very tiinor fraction of mortality. 
It is poaching which has reached alarming proportions. 
This amounted to nearly 10% of the entire population. 
Adult animal mortality was estimated to amount to 
16%. This compares well with mortality for the 
Athi-Kapiti population estimated by Petersen and 
Casebeer (1972) to be 175». The actual mortality for 
Simanjiro should be somewhat higher since a considerable 
portion of the mortality particularly poaching goes 
unnoticed. The Athi-Kapiti study shows the foal 
mortality to be between 30 - 60%. Klingel (1969) 
working in Serengeti estimated it to be 30% from 
Hay - October. So the annual foal mortality in 
Simanjiro should be at least 30%. Taking into 
consideration that annual reproduction constitutes 
16%, this means that the zebra population in Simanjiro 
is on the downward trend mainly because of poaching.
If this goes on unchecked, it could deplete the zebra 
population within a few years. l̂ iis should be taken 
seriously as excessive hunting decimated hitherto 
large numbers of bison in America (Dastnann, 196f>)» 
Similar decimation on a variety of herbivores occured 
in South Africa (brown, 1965).

The aerial census conducted in Tarangire shows 
a marked increase from that estimated earlier by
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Lamprey (1963). It is rather unlikely that this large 
increase is due to natural recruitment. It is largely 
due to a reduction of the former dry season concentration 
areas between Tarangire and Lake Manynra thus forcing 
the displaced animals to seek refuge in the park.
Recent concentrations of elephants in the Tsavo 
National Park have been attributed to rapid reduction 
of their former habitat in the surrounding areas 
(Laws and Parker, 1969)*

(ii) Wildebeest

The average group size of wildebeest in 
Simanjiro was 13*^ animals* This is c3.orje to that o j  

16.7 for Serengeti (Estes, 19(6). Likewise the 
preponderance of females is the sane ns in Serengeti 
(Watson, 1967). Group composition was also the some. 
Territorial males in Simanjiro tended to maintain 
their territories longer than the transient pseudo- 
territories which are established in Serengeti. 
Simanjiro territoriality is very similar to Ngorongoro 
(Estes, 1967). The population in the latter aroa is 
non*»migratory while the Serengeti one is highly 
migratory and the wildebeest form temporary territories 
en—route whenever they rest. Although the wildebeest 
in Simanjiro are migratory, the movement is completed 
within a short period. The territorial males roach 
the plains first where they then establish their
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territories. This means th t by the time the nursery 
herds arrive, the territorial males hove already 
settled dovm and gathered enough strength for the 
reproductive activities to follow.

The synchronized calving of wildebeest observed 
in the study area is typical of the species. It 
usually takes place between January and February 
(Talbot and Talbot, 1963? Estes, 1967? Watson, 1967).
The percentage of calves of the year in the population 
is about 20%. In Ngorongoro one it is 2 (Turner 
and Watson, 1964). It can therefore be concluded that 
reproduction in Simanjiro is normal considering that 
Ugorongoro is a better habitat. The figure given for 
1971 for the Athi-Kapiti population is 21.5/S (Petersen 
and Casebcer, 1972) and is almost idential with the 
Siranjiro one.

Predation on wildebeest in the study area 
constitutes small mortality. TTiis is because o.i. the 
low density of predators as already explained. Where 
there is a high density of lions, wildebeest are the 
main prey suedes (Kruuk and Turner, 1967). Similarly 
where hyenas are in large numbers such as in Ngorongoro, 
wildebeest form the major prey species (Kruuk, 1970). 
Hunting dogs which were intermittently seen in the 
Simanjiro plains during the rains, were the only 
predators seen killing wildebeest calves. Also verbal



reports of a similar nature were common. This then 
ranks wild dog as the main wildebeest predator in the 
area* This might be because of the scarcity of 
Thomson's gazelles* In Serengeti where they are 
abundant, they form the main prey species of the 
hunting dog (Kruuk and Turner, 1967J Estos andcwJ U*N.ck-
Goddard, 1967jUwick-Goodall* 1972)* Similarly both hunting 
and poaching in Simanjiro are lovr*

It can be concluded that the wildebeest 
population in Simanjiro is a hoalthy one having 
adequate recruitment and average mortality. It is 
more stable t'ian the zebra population* The total 
number of this species co nted during this study in 
Tarangire, is twice t -an that estimated earlier by 
Lamprey (i960). This could be partly duo to natural 
increase caused by the successful reproduction and low 
mortality in Simanjiro. The wildebeest population in 
Serengeti is postulated to have been increasing 
within the last decade as is the case with buffalo 
(Sinclair, 1973). The displacement of wildebeest 
fr >m its former dry season habitat has also contributed 
to the increase in numbers in Tarangire.

(iii) Grant'8 gazelle

The social organisation of this species in the 
study area is similar to that observed in Ngorongoro
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(Estes, 1967) and is typical of the species. The 
average herd size was smaller in the former area.
This is because of the smaller population in Simanjiro 
and lower productivity caused by low rainfall. It 
has been shown that zebra herds ore larger in Ngorongoro 
than in Serengeti, and the former area has a higher 
rainfall (Klingel, 1966). It has been shown in 
Serengeti that grassland productivity is highly 
correlated with rainfall (Braun, 1966).

Calving was spread out but had a distinct 
peak during the rains. This is similar to observations 
in Ngorongoro. Mortality in the study area was low.
The major predators of this species namely cheetah, 
leopard and hunting dog are scarce. Even where they 
are abundant, they prefer other species (Kruuk and 
Turner, 1967; Schaller, 1968; Goodall, 1972).
On the other hand jackals prey considerably on fawns 
in Serengeti (LowicK- Cicodall pnd L c u N i c k - 6 c © 1972)*

The population of this species in Simanjiro is 
adequately maintained as is the case with wildebeest.

(iv) Thomson*s gazelle

The group structure and behaviour of this 
species observod in the study area is very similar to 
that of the preceding species except for the more overt
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defence of territory in the former* This is typical 
of the snecies (Brooks, 1961; Estes, 1967; Walthor, 
1969). The average herd size in Simanjiro is smaller 
than it is in Ngorongoro or Serengeti (Estes, 1967; 
Bradley, 1972). The possibility of the discrepancy 
being due to rainfall and hence productivity is rather 
unsound as the Serengeti National Park with rainfall 
similar to that of the study area has a very high 
density and group sizes. The very high cattle density 
and non—migratory nature of this gazelle results in 
competition for the limited food resources available 
at that time. This is a major factor in limiting the 
population size of this species. Surprisingly, 
complete exclusion of cattle might not increase the 
population as this would disrupt the grazing succession 
upon which Thomson*s gazelles depend. The best 
solution would be to regulate cattle numbers.

Hunting and poaching on this species constitute 
a higher mortality percentage because of its small 
population. The selection for males further upsets 
the sex ratio as is oven the case with zebra. The 
meat of this species has practically no cysts (Sachs, 
1969). This makes it a favourite menu species.

Predation on tommy is also relatively high. 
Jackals were the main predators on newborn animals.
It is also preyed on by hunting dog and cheetah and 
even feral dogs. So it is the most vulnerable species
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to predation in Simnnjiro. This is also the case in 
Serengeti and Ngorongoro (Brooks, 1961; kruuk and 
Turner, 1967; Cstes, 196? jLowicfc.* Goodali qnd Uawick-Goodall, 1972).

Reproduction oi' this species follows a similar 
pattern to that of Grant's gazelle. However whatever 
little recruitment there is, which is the smallest 
among all species when population size is taken into 
consideration, is exposed to the predators. It can 
therefore be concluded that the population of this 
species in the study area is declining due to 
competition with cattle for grazing, low recruitment 
and high mortality. In nil, the decline of this 
species is due to a large extent by the activities 

of man*

Ostrich

The social organisation especially in r e ja r d Tc breeding 
Compares to that observed in Nairobi • Ihe
t'irninq of breeding is likewise similar
(durxthal, pens. comm.) . 70 The number of chicks 
hatched is high but declines rapidly. In Nairobi 
chick mortality ih one jear waS about 9 0 % (Hurxthal,
19^3 )• This is because ostrich chicks are
preyed on by a large variety of predators. In Nairobi 
tney include jackals, raptorial birdr̂ /ions a i d  h y en as . A d d  fl ic  n a  l  

Ones in Simanjiro were the hunting dog and cheetah.
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Ostrich is a fast runner and both of these predators 
depend on their running prowess for successful hunting.
The hunting and poaching on adults and particularly
males is an important source of mortality.

Although the density of ostriches compares well
with other areas, the biased sex ratio is partly due to
the killing of cocks by hunters and poachers* If this
continues to reduce m a l m numbers especially the experienced
older breeders, there ie a potential threat to breeding
success and thus adversely affecting the stability ol
the ostrich population in Simanjiro.
Others'1 The loose social organisation of giraffes in
Simanjiro is the same in Nairobi and Transvaal in 
Southern Africa (Forster, 1966; Innis, 1958)* There 
was no predation observed in Simanjiro although 
predation by lion is likely. Lion is the major 
preedbr of this species (Spinage, 1968; Guggisberg,
1969). There was no hunting or poaching Mortality.
All this means that tho population of giraffes shows 
some stability.

The social organisation of impala was similar 
to that observed in Serengeti (Jarman, 1969)* The 
suspected major predator in Simanjiro was leopard.
Impalas are favourite prey species of leopard (Dorst 
and Uandelot, 1970)» However predation mo"ta;iiy in 
Simanjiro was low. Hunting and poaching represented 
a higher mortality. Although no figures were obtained
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reproduction seemed to be adequate* This species was 
also stable*

(vi) Livestock

The cattle population is the most fluctuating of 
all herbivores* It is sensitive to drought and a 
considerable nuriber of cattle died in both 197i and 
1972 due to shortage of rains* In the i960 • 6l drought 
a high number also perished (Voorthuizen, 1971)* This 
happened in all Masailand including Amboseli (Western* 
1973)* Cattle are also susceptible to a number of 
the diseases such as Cast Coast Fever, rinderpest, foot 
and mouth disease and anthrax just to mention a few* 
Before veterinary facilities were made available in 
Masailand, these diseases took a heavy toll of cattle* 
The rinderpest outbreak of 1896 devastated the cattle 
herds in Masailand by more than 80?S (Western, 1973)* 
Similar ravages of cattle herds occur d in South Africa* 
It is estimated that 2*5 > illion herd of cattle 
succumbed to this scourge (Henning, 1936)* Introduction 
of veterinary measures and water has changed things. 
These two factors keep the cattle population high not 
only in Simanjiro but in other pastoral areas of East 
Africa* Annual reduction through auctions represents 
a very small take off (Fallon, 1963)*

Goats are even better off than cattle because
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they are ̂ subject to less diseases. Drought docs not 
affect them much and they con survive in more arid 
conditions (Frcnchv 19^4).

1
9. Stability of the habitat

In order for any population of animals to 
survive in a given area, their habitat roust be stable. 
One of the reasons the great bison herds of North 
America vanished was because their habitat, the vast 
prairie grasslands, were appropiated by man (Lawrence, 
1966). The large herds of antelopes which once' 
inhabited the veld of South Africa suffered a similar 
fate. Even in East Africa, the once abundant herbivores 
on the grasslands, especially in the Kenya highlands 
vanished because their habitats were taken for farming 
and ranching (Brown, 1965)* In addition to the dimini~ 
shing grasslands, most of the dry season habitats for 
herbivores in Northern Tanzania have been destroyed 
by human settlements (Lamprey, 1963). The once large 
elephant populations have been much reduced because of 
the reduction of thoir former habitats (Lamprey et al, 
1967} Laws and Parker, 1968; Croze, 1972). The 
literature abounds on how the natural environment is 
being devastated by the population boom of man and 
his voracious appetite (Leopold, 1933* Odum, 1959; 
Dumont, 1966; Ziswiler, 1967; Western, 1971* Parker, 
1972).
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Since Lamprey (196*0 did his study, things 
have been getting worse. Large tracts of” the grass
lands in East Africa besides Sanya and Ardai already 
explained are being cultivated. The Narok area is 
being ploughed for wheat. The Basotu grassland once 
the habitat of zebra, wildebeest and Thomson*s gazelle 
have now been ploughed for wheat. Modern ranching is 
being introduced in the Athi-Kapiti plains. Pressure 
for land is threatening part of the dry season habitat 
of the Serengeti herbivores such that a study has been 
started by the Serengeti Research Institute into the 
ecological effect of human activity on the ecosystem 
(Kurji , 1973). Besides grassland habitats, large 
tracts of Acacia tortilis woodland are being hacked 
down by charcoal burners (Olindo, Pers. Comm). Since 
the hue and cry of our governments is more production 
of crops to meet our rapidly expanding population, it 
is inevitable that more wildlife habitat will fall 
under the hoe. Even grazing pressure is increasing.
In 1972 part of the Serengeti was open to grazing. 
Fortunately a few ecounters of the would-be grazers 
with buffaloes and the President saved the situation. 
It is therefore vital that habitats contained in the 
ecosystem of parks and reserves should be safeguarded.

The habitat in Simanjiro is still much better 
than ost of the others outside the protected areas. 
However there is no room for complacency as human
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pressure is mounting* So the different vegetation 
types constituting the habitat are going to be 
discussed as to their stability*

(a) Short grassland

Since this is the most important part of the 
Situanjiro Plains, the future of the area lies in its 
stability. It has been suggested by Heady (i960) 
that this grassland was once part of an extensive 
Themeda-IIyparrhenia formation. Both Theineda and 
Hyparrhenia are still found in Simanjiro but only 
the latter is found in some localities in the grassland. 
It has been long established that annual fires are 
responsible for maintaining the large areas of Theraeda 
in East Africa and even South Africa (Phillips, 1930; 
Edwards, 1951; Heady, I960). In the absence of fire, 
the dominance of this species falls* Reduction of 
fire is caused by the presence of short or scanty 
grass cover. One of the causes of this is over-grazing. 
There is ample evidence that the Simanjiro grassland
is over-grazed. The carrying capacity of the area is

o25 cattle/km as already discussed* The stocking
orate is 32 cattle/km during the dry season* The 

range is therefore overstocked by cattle at a time 
when it is most vulnerable to overgrazing* Besides 
the overstocking which resulted from a cattle 
population boon brought by the introduction of
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veterinary facilities in Masailand (Western, 1971)* 
the introduction of dams and boreholes in Simanjiro 
in 1953 contributed much to overstocking* A Masai 
elder (Tiepes, pers* couni*) recalls that before dams 
were built in Simanjiro the cattle population was 
less than half of what it is now* Introduction of 
permanent water in many parts of East Africa's 
rangelands has resulted in overstocking (Heady, I960)*

It would appear that the excessive grazing 
pressure by livestock is causing overgrazing in 
Simanjiro with a reduction of the ground cover to less 
than 50/(* In the arid rangelands of the United States, 
a cover rating of less than 50% is considered to be 
low (Stoddart and Smith, 1943), This figure should 
also be applicable to the arid rangelands of East 
Africa* Because of the grazing pressure in Simanjiro 
the climax formation has been set back to a stage 
classified by Heady (1966) as the short grass stage.
Less palatable species such as Penniactui.i mezianum 
are assuming dominance* Worse still, Ilicrochlon 
kunthii and Harpachne schimperi are becoming widespread* 
Aristida species are also present* All these species 
are indicators of overgrazing (Edwards and Bogdan, 1951)* 
Worst of all, the unpalatable spiny Barleria ramulosa 
is a dominant shrub* Doth Indigofera basiflore and 
Heliotropium oduordii are com ion* Their increase in
the Ngorongoro short grassland has been interpretated
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as a sign of overgrazing (Anderson and Talbot, 1965)*
Also Ipoi’ioea hildebrandtii, Astripomoea hyacyamoides, 
Solanuii incanum, Tcphrosio subtriflora and Crotalaria 
barkae grow in Simanjiro. Besides being of little or 
no brovsing value, the last three are reported to be 
poisonous (Verdeourt and Trump, 1969)*

Besides the increase in undesirable invading 
plants, overgrazing has much reduced the incidence of 
fires. Only 2%  of the area in 1972 was burned. This 
has created a favourable environment for the regeneration 
of woody species. Acacia tortilis is now regenerating 
on ridges within the grassland. It is a well known 
fact that the absence of fire in open grassland results 
in regeneration of woody species (Glover, 1968).
Studies in Screngeti have shown that woodland regenera
tion and especially regeneration of Acacia tortilis 
is suppressed by annual fires (Herlocker, 1972). It 
has also been shown that fruits of several common 
Acacia species burnt in normal grass fire cannot 
germinate except Acacia albida whose thick pods protect 
the seeds (Lamprey and Makacha, 1969)* It has been 
shown in South Africa that the absence of fire coupled 
with overgrazing results in a marked increase of 
Acacias and woody shrubs (Phillips, 1930). If the 
present trend in Simanjiro continues, more woodland 
regeneration can be expected.
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Besides overgrazingf another factor disturbing 
the grassland is cultivation* So far, only less than 
1# of the aj!*ea is under cultivation* There is however 
mounting pressure for cultivation from the north 
and if this is permitted, the whole of Simanjiro can 
be written off as habitat for the herbivores* It 
has already been discussed how cultivation is the 
most rapid mode of habitat destruction* Increasing 
emphasis for modern ranching is another factor which 
will affect the stability of the grassland. It is a 
well known fact that modem ranching and wildlife 
preservation ore incompatible* This is because 
ranching involves intensive veterinary measures and 
fencing developments* As Heady (i960) put it,
"fences should be encouraged when the right conditions 
develop because they are important as a tool in proper 
land management*" Wildlife harbour a host of ticks 
which are vectors of East Coast Feverf anaplasmosis, 
red water, heartwater and other diseases* uildlife 
also is subject to cysticercosis, echinococcosis and 
sparganosis (Heady, I960)* So this has led to the 
development of a long drawn controversy as to the role 
of wildlife in transmission of diseases particularly 
acting as reservoirs of rinderpest and malignant 
catarrh fever, brucellosis and trypanosomiasis 
(Robson et al, 1959; Plowright, 1963 and 1965* Sachs 
et al, 1968). The rancher is therefore rather
ill disposed towards wildlife* The development
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of such ranching in Simanjiro will therefore mean an 
end to the wildlife habitat*

(b) Woodland

Factors affecting the stability of this habitat 
are mainly fire, and direct cutting of trees* Annual 
fires are started by Masai herdsmen between September 
and October in order to stimulate new grass growth*
This type of burning is very widely practiced by African 
pastoralists (Chippindall . et al( 1 9 5 5 ) • As shown 
earlier, fires suppress now regeneration* In the mature 
stands of Acacia-tortilis- where fires sweep through 
annually there is practically no regeneration of this 
species* Where ground cover is low and no fires burn 
through annually there is up to 35*59% regeneration*
It has also been shown in Serengcti that no regeneration 
occurs under big mature Acacia tortilis trees (Lampreyjact Mattel 
1969)* The Commiphora species are not effected by fires*
So the mosaic of burnt and unburnt patches in the wood
land in Simanjiro creates a dynamic system through 
which mature trees are being cleared while new one 
regenerate thus maintaining the woodland habitat*

Another factor affecting the woodland is tree 
cutting* The cutting of small trees for building boraas

m

is very common in Simanjiro* It is also common with 
Masais elsewhere (Mmari, 1965)* Fortunately this has
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no adverse effect on the overall woodland as only a 
small fraction of the regeneration is involved the 
large portion being taken from bush species such 
as Acacia stuhlmannii and the Commiphoras which are 
plentiful* The habit of chipping trees by idling Masai 
particularly- the old men and Morans exposes the cuts to 
invasion by black ants and some troes eventually die • 
But such activities do not restrict tree growth.

Charcoal burning which was fortunately disconti
nued in Simanjiro is the most destructive activity to 
mature troes particularly Acacia tortilis which is 
favoured because of its durable charcoal* Such charcoal 
burning is responsible for the receding woodlands in 

East Africa.

In 1952 a clearing of trees and bushes was done 
from Loiborserit to Siraanjiro in order to eradicate 
tsetse flies. Most of the Commiphoras regenerated 
faster thus dominating the area* Later on the bush 
regenerated and the tsetse was restored* Acacia 
tortilis growth was much retarded. The whole exercise 
was a total failure besides upsetting the habitat.
Much misdirected efforts have gone to waste in a number 
such seemingly wel^ intentioned schemes in Tanzania 

(Napier. 19^3).
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(c) Bushland and seasonally waterlogged bushed grassland

The vegetation of these habitats has practically 
not been disturbed* The bushlnnd has a dense growth of 
Acacia stuhlmannli which is only used for building 
bomas by Masai* So far;no herbivores were seen to 
feed on this species in Simanjiro* Also only those 
empty spaces within the bushland are grazed on to 
a limited extent* The high alkalinity of the soil 
and water logging, limit this habitat to those 
plants capable of withstanding these conditions*
So the stability of this habitat will be maintained 
as long as these conditions persist. Change can only 
be brought by alterations in topography which can 
only be caused by volcanic action or land upheaval 
which is highly unlikely*
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RECOMMENDATIONS FOR CONSERVATION 

1 . importance of Si. ianjiro in the ecosystem

It has already been amply shown that the
Sltuanjiro plains shortgrasslond habitat is vital as
wet season habitat main for zebra and wildebeest from
the Tarangire National Park. According to this study
this amonts to |8 % of the Tarangire large herbivore
biomass supported for about 6 months. If the plains
were obliterated through human use, two major species
of plains game would certainly disappear from the
Tarangire ecosystem thus reducing the latter's potential
as a tourist attraction. That would indeed be the end
of the only viable zebra and wildebeest population in
northern Tanzania east of the Rift Wall thus ending the
viability of the area as a complete ecosystem. Out of
the 8000 sq mis indicated by Lamprey (1963) to be the

2dispersal area of the Masai country, only 570 km now 
supi>ort the zebra and wildebeest within the ecosystem 
during the rains. The elephants which range iar and 
wide in their dispersal might still utilize the vast 
bushlund of southern Musailand. Zebra and wildebeest 
on the other hand are confined to the grassland .
So in addition to the major grasslands of East Africa 
namely Serengeti, llara-Loita, and Athi-Kapiti which 
support the two plains game, Simanjiro should also 
be added. Decause of the vital function played by
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these grasslands in supporting the migratory plains 
:;ame it can be concluded that the zebra and wildebeest 
populations of East Africa are directly proportional 
to the area of the short grassland. It has even been 
shown in the Selous where water is plentiful that the 
amount of short grass limits the population of these 
species (Rodgers, 1969)*

>

The success of any given animal population in 
propagating itself and surviving in a y given 
environment depends upon its breeding potential. That 
is the population is a product of breeding potential 
minus the environmental resistance factors. It has 
already been shown in the discussion that the nutritious 
short grasses are necessary for the breeding potential 
of the plains game to be realised. In that way the 
Simanjiro plains act as density dependent factor in 
regulating the populations of the said herbivores.
In fact the short grasses are a critical factor in 
breeding success.

Not only is Simanjiro important in supporting 
the various wild and domestic herbivores, the area is 
important ecologically as a unique vegetation community. 
Heady (i960) pointed out that the grassland is a 
variant of the traditional Themeda/Hyparrhenia grasslands 
of East Africa. This study has also shown that the 
species composition is peculiar. This in itself merits
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consideration for being conserved as a specific 
grassland type. Conservation efforts in East Africa 
should besides protecting animals bn aimed at protecting 
unique or important vegetation types.

2. Conservation of the Sitnanjiro plains

In the current emotionally charged sense, 
wildlife conservation and wildlife protection seem to 
be synonymous. However for the purposes of this study 
they will be considered as two separate terms. The 
origin of conservation was discussed in the 
introduction. Wildlife conservation here will include 
the control of the activities of man so as to perpetuate 
a viable population of the species in question. This 
includes wildlife protection, and controlled resource 
use. On the other hand protection includes any activities 
which are directed at protecting the physical well being 
of a given species excluding all other activities of 
man except viewing.

(a) Wildlife protection

In Simanjiro the major activity which 
jeopardises the physical well being of wildlife is 
poaching and hunting. Since the latter is sanctioned 
by government as an economic venture it will be 
discussed later. Poaching will be considered first.
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(i) Anti-poaching moasures

It would bo rather difficult to protect the wild 
herbivores in Simanjiro particularly zebra which is 
the most sought after if the conservation status conti
nues only as a controlled area* This is because 
everybody has free access* So as a first step, the 
area should be upgradod to a partial game reserve where 
people would need a permit to enter. That way anybody 
found inside without a permit can be assumed to bo a 
poacher either directly or as a collector of already 
poached trophies*

Since Lolkisale game controlled area provides 
the corridor connecting Simanjiro and Tarangire National 
Park, it should bo gazetted as a full game reserve in 
which no human activity is allowed. Presently tho only 
activity there is poaching as heavy infestation by 
tse tse flies precludes Masai livestock# Even the 
cultivators hove not been able to invade tho area yet* 
besides providing the corridor during migrations, the 
area acts as a buffer zone for any animal spill over 
from Tarangire national park during the dry season*
Tho Lemiyon wbuga containing zebra and wildebeest 
which use tho Matete water extends into the Lolkisale 
area* Besides this function, the Lolkisale area provides 
a sizeable portion of the wet season habitat for
buffalo*
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Besides upgrading the conservation status of 
Siuanjiro and Lolkisale controlled areas, anti-poaching 
patrols should be stepped up. The Game Division camps 
at Terrat and Lolkisale should be manned permanently 
as they are the main entry points to Simanjiro from 
Arusha. Likewise, a new camp should be built at 
Loiborserrit to check entry from Kondoa. Motorised 
patrols should be stepped up with at least one land- 
rover at each camp full time during the rains when the 
migrants are in the plains. In order to make the 
anti—poaching work a success, it should be coordinated 
between the Game Division and National Parks. The use 
of radio communications should provide a vital link 
during such operations. This means that the now 
defunct radio communication between the Game Division 
headquarters at Arusha and the out-posts should be 
renewed. It is pertinent to point out again that 
anti-poaching measures being implemented by the East 
African governments cannot alone stop poaching. These 
efforts must be supplemented by international efforts 
not only in financial aid towards anti-poaching work 
but to curb the lucrative international market for 
trophies. It is no good for advanced notions in Europe 
to bewail the slaughter meted to elephants in East 
Africa while thousands of tons of ivory from the same 
elephants enter the saîie countries freely. The main 
incentive in commercial poaching is the lucrative 
price, and unless this is curbed it will be impossible
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to effectively control poaching* If the advanced 
countries have yet to ratify an ecologically sound 
treaty to curb the whaling industry which is threatening 
the conservation of this mammal, it is rather absurd 
to expect the poor East African countries to control 
poaching which is directly supported by markets in the 
developed countries*

It should be pointed out here that the Military 
Training Area extends down to Lolkisale only 19 hms 
northwest of Lolkisale. A clause should s >ecifically 
be put in the proposed game reserve stipulating that no 
part of the Simanjiro plains should be excised for 
military training* The disturbance and mortality caused 
by military training exce*ises cannot be overemphasized* 
This is made worse by the fact that military personnel 
are always itching to pull the trigger at something 
and especially animate objects and wild aninals are 
particularly enticing* Morovcr some of the personnel 
are only too aware of the lucrative trophy market and 
the immunity of the former from search*

(ii) Control of hunting

The Simanjiro is in the middle of a controlled 
area which has been subjected to licensed hunting for 
as long as the hunting safari industry in Tanzania*
The area has been especially favoured for lion and leopard*
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Other animals hunted there include buffalo, elephant, 
eland, Thomson's and Grant's gazelles, and impala. 
liven rhino were at one time hunted in the bushland 
near Njormormai and near Lolkisale and Loiborserrit.
Zebra and wildebeest have in the past been mainly 
hunted by local hunters from Arusha* This is because 
they go into the plains during the rain season while 
the main hunting season is when it is dry* 
t h m tnimals is daring the rains* Any hasting season 

While hunting brings in a limited amount of 
income, the practice must be properly controlled so as 
not to be a danger to wildlife* It always holds that 
any hunter left to himself will engage in some excess. 
Also a hunter on active pursuit only wants to gratify 
his passion to kill, be it for a trophy, meat or to 
build his ego. It is therefore imperative that he 
must be controlled.
fron their mothers through such disturbance* It has 

Among the activities which animals do in order 
to survive and propagate themselves are feeding, drinking 
and reproducing. Any activity of man which interferes 
with any of those activities jeopardises the survival 
of the animals. While hunting only disturbs an 
insignificant portion of the eating time of animals, 
it disturbs a considerable portion of the drinking and 
reproducing activities. Fortunately the law prohibits 
anybody to hunt where animals drink. Unfortunately 
the game laws in East Africa only forbid one from
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killing a mother with young but does not protect the 
reproductive activities. To be able to do this, the 
law has to set a no hunting season during the breeding 
season. Hunting seasons are a common feature in both 
North America and Europe (Leopold, 1933) and they are 
a tool of game management.

In East Africa, the breeding season of most of 
the animals is during the rains. Any hunting season 
would have to be after the rains. It so happens that 
zebra and wildebeest migrate to Simanjiro during the 
rains and this is the time when they should be protected. 
Hunting should be prohibited from January to June. This 
would also protect the young animals by not breaking 
the mother—young bond. Hunting during this time 
greatly disturbs the nursery herds particularly those of 
wildebeest. Wildebeest calves are easily separated 
from their mothers through such disturbance. It has 
been observed that wildebeest calves are easily separated 
from their mothers through disturbance resulting in a 
stampede of herds (Talbot and Talbot, 19Gl)» The 
explosions of gun fire during hunting is a major 
disturbance. Fortunately enough, the Tanzania Government 
has decided to introduce a hunting season permitting 
hunting only from July to December and leaving the other 
months for breeding and rearing purposes. This is a
very welcome move
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The other point needing consideration whether 
to prohibit hunting or not besides breeding is the size 
of the population of the quarry. If the population is 
smal̂ ., hunting should stop. The population of Thomson's 
gazelle in Simanjiro happens to be only about 200 and 
is by all standards* a very small one. So this species 
should not be hunted at all in the Simanjiro plains.
The Game Division of Tanzania fortunately realised
this in time and prohibited the hunting of this species 
in Simanjiro since 1972. The ban should not be lifted 
when hunting in Tanzania resumes after the total ban 
imposed in 1973 a® a result of widespread poaching of 
elephants, zebra and leopard. However it would leave a 
loop-hole if hunting was allowed on the other species 
as anybody could go in and poach Thomson's gazelle 
under the pretext of hunting something else. In order 
to avoid this, all hunting should be banned. The number 
of species which could be hunted leaving out zebra, 
wildebeest and Thomson's gazelle would not constitute 
much income from fees,

(b) Proper land use

Needless to say, wildlife conservation cannot be 
done without proper land use. This is where the control 
of the activities of man comes in. Without such control 
the haphazard land utilization would invariable ruin 
the wildlife habitat. So in addition to upgrading the
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Simanjiro plains to partial reserva status, no cultivation 
should be allowed in order to protect the short grassland 
habitat which is just starting to be invaded. Similarly 
charcoal burning should not be allowed in the area in 
order to protect the Acacia tortilis trees.

livestock units. This issaaa that the present cattle
(c) Proper regulation oi livestock grazing and

compatible development

I n  order to dissipate the gratisj pressure 
A l t h o u g h  l i v e s t o c k  g r a z i n g  a d d s  a n o t h e r  d i m e n s i o n

in obtaining a high degree of range utilization excessive 
grazing is detrimental to the habitat. The ecological 
consequencies of overgrazing have already been discussed.
In order to obtain balanced utilization the grazing 
capacity of the range should not be exceeded.

This necessitates the stationing of qualified and
The carrying capacity of the Simanjiro plains 

is 25 livestock units/km" (Voorthuizen, 1971 )• This means 
that the Simanjiro plains should contain not more than
14,250 livestock units. The average zebra and wildebeest 
populations are 5500 and 4200 animals respectively.
Since a zebra exceeds a zebu and a wildebeest is exceeded 
by a zebu in biomass we shall treat a zebra and a 
wildebeest as equaling two zebu cattle. So the amount 
of livestock units represented by these two species in 
Simanjiro is about 9700. However they utilize the plains 
during half of the year and during the wet season when 
the range can withstand a higher grazing pressure than
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during the dry season. So this means halving the 
livestock units represented by the two wild herbivores. 
Subtracting the total number of livestock units 
represented by the wild herbivores from the total 
livestock units the range can carry leaves 9̂ 00 

livestock units. This means that the present cattle 
population should be reduced by 7600 cattle.

In order to dissipate the grazing pressure 
exerted around the permanent dams, water-holes and 
springs, several smaller watering points should be 
established throughout the plains. Such an 
arrangement saves the energy expended by cattle in going 
to drink. There should be sufficient dips and crushes 
for carrying out the necessary livestock health measures. 
This necessitates the stationing of qualified and 
sufficient veterinary personnel in Simanjiro.

In order for livestock and wildlife to co-exist 
on the Simanjiro plains, any developments for livestock 
must be compatible with wildlife. Erection of fences 
will not only be a hinderance to free moment of game 
but will be a source of conflict. If wild animals 
knock down a fence, the livestock owner is aggrieved 
and as already pointed out, one of the reasons why 
game animals were butchered in the newly opened ranch- 
lands of Kenya was because they knocked down fences.
In order to avoid such conflict which inevitably end up
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with the game being the loser. The entire Simanjiro 
plains should be treated as one ranch. The Masais have 
always treated Masailand as one huge ranch supplying 
both the dry season and wet requirements successfully 
and there is no need to change the system.

One might argue that in any well managed ranch 
not only is wildlife a physical menace but also a 
health hazard. Arguments have been put forward by 
traditional veterinarians that wildlife is an endemic 
source of diseases which affect cattle. Wildebeest is 
especially victimized. Granted,studies by Sachs (1969) 
in Serengeti has shown that wild animals harbour a lot 
of parasites. However research has not conclussively 
shown that wild animals are a source of diseases which 
infect cattle. Wildebeest are accused of infecting 
malignant catarrh fever to cattle when the former are 
calving. In his research on malignant catarrh, Plowright
(1965) stated that, "The method of transmission of the 
virus from wildebeest to cattle and the mode of its spread 
among wildebeest was not determined". Presenting 
research conducted recently on the subject Rweyemamu 
et al (197*0 state that "We have not been able so far 
to demonstrate unequivocally whether wildebeest excrete
virus nasally in a stable irtfectious cell—free state."

• •
Earlier work on rinderpest showed that rinderpest virus 
isololated from eland only caused mild symptoms in 
cattle. So it can only be concluded that wild animals
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are better able to withstand diseases better because of 

natural selection.
case of c a t t l e  i» made worse by the use of p r o p h y l a c t i c s .  

Also u n c o n t r o l l e d  high densities create favourable 
conditions for outbreak and transmission of such diseases.

F u t u r e  r e s e a r c h

The present .tudy would be a wasted effort If no 
more research was to be dene. There ie e need for 
continuity of re.e.rch to obtein infer,.etion on ecological 
Conge, taking place i n  order to adjust th. conservation 
activitis. accordingly. It ia encouraging to not. that 
another research in S i u a n j i r o  haa already started in 
order to detarmin. liv.st.ck/wildlif. atocking rate.

( P e t e r s o n ,  pers.comm. ) •

( a )  V e g e t a t i o n  s t u d i e s

P e r m a n e n t  t r a n s e c t a  a h o u l d  b. m a r k e d  i n  S i o a n j i r o  

p a r t i c u l a r l y  t h e  s h o r t  g r a s s l a n d  a r e a  i n  o r d o r  t o  

m o n i t o r  t r s n d a  in r a n g ,  c o n d i t i o n .  A l s o  s t u d i s .  a h o u l d  

b. a t a r t e d  t o  c o r r e l a t e  g r a . s  p r o d u c t i v i t y  v i t h  c h a n g e ,  

i n  w i l d l i f e  p o p u l a t i o n s .

( b )  | . a r i r . c  h e r b i v o r e  s t u d i e s

The p o p u l a t i o n  dynamics of each of the m a j o r
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herbivorous species should be studied. Also one 
census should bo conducted in the middle of the rains 
and one in the middle of the dry season to check the 
general trends. Studies on range utilization should 
be initiated in order to determine the best wildlife/ 
livestock stocking rate.

(c) nultigle-lond use studies

It has become more and more clear that the 
pastoralists of Enst Africa mainly the Masai are becoming 
increasingly reluctant to give up their land for 
exclussive wildlife use. It is therefore imperative 
that studies should be made to find out the best 
management of both livestock and wildlife as a form 
of multiple land use. Simanjiro offers such an opportunity. 
Besides the stocking rates already mentioned, the best 
way of installing permanent structures for livestock 
management should be determined. Methods of prevention 
of diseases among livestock involving movement of 
livestock, siting of water and prophylactic 
should be determined.

measures
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A C K N  O W L K D G  E M  E N T S

I  a m  e x t r e m e l y  g r a t e f u l  t o  D r .  C . J .  P e n n y c u i c k  

«rt»o s u p e r v i s e d  a n d  h e l p e d  m e  t h r o u g h o u t  t h i s  s t u d y ,  

b e s i d e s  a c a d e m i c  m a t t e r s ,  h e  h a s  t i r e l e s s l y  p i l o t e d  

h i s  p l a n e  o n  a l l  a e r i a l  c o u n t s .  M e  h a s  a l s o  o f f e r e d  

c o n s t a n t  e n c o u r a g e m e n t  a n d  h e l p  i n  t i m e s  o f  d e s p a i r .  

I l l s  e x p o r t  k n o w l e d g e  i n  s a m p l i n g  p r o c e d u r e  a n d  

s t a t i s t i c a l  a n a l y s i s  c r o n e  i n  v e r y  h a n d y .  H e  f i n a l l y  

c o r r e c t e d  t h e  t h e s i s  d r a f t  i n  g r e a t  d e t a i l .  P r o f e s s o r  

‘u t e r e  s u p e r v i s e d  m e  f r o m  1 9 7 2  a n d  g a v e  a s s i s t a n c e  

I n  d e f i n i n g  o b j e c t i v e s  o f  t h e  s t u d y  a n d  t h e  

. r e s e n t a t i o n  l a y - o u t  f o r  w h i c h  I  am  g r a t e f u l .  D r .  

L a m p r e y  k i n d l y  d i s c u s s e d  w i t h  m e  t h e  m i g r a t i o n  

p a t t e r n  o f  a n i m a l s  i n  S o u t h e r n  M a s a i l o n d .  M r .  

I l e r l o c k e r  w a s  o f  v a l u a b l e  a s s i s t a n c e  i n  s u g g e s t i o n s  

f o r  t h e  t h e s i s  l a y - o u t  a n d  g a v e  a d v i c e  o n  w o o d l a n d

a n a l y s i s .  D r .  N o r t o n - G r i f f i t h s  w i l l i n g l y  p a r t i c i p a t e d

•' ta.. __
i n  o n e  o f  t h e  a e r i a l  c o u n t s .  I  am  a l s o  g r a t e f u l  t o  

t h e  G a m e  D i v i s i o n  f o r  o f f e r i n g  in e  t h e i r  c a i n p  a t  

T e r r a t  a n d  t o  t h e  f o r m e r  C h i e f  G a m e  O f f i c e r ,  M r .  

M a h i n d a  f ° r  a l l o w i n g  m e  t o  c o n d u c t  t h e  s t u d y .  S e v e r a l  

o t h e r  p e o p l e  h a v e  h e l p e d  m e  w i t h  f i e l d  w o r k  o n  

d i f f o r w i t  o c c a s i o n s  a n d  p a r t i c u l a r l y  M r .  L . M .  S a m b a i  

«> f t h e  T r o p i c a l  P e s t i c i d e s  R e s e a r c h  I n s t i t u t e .  

C o m p l e t i o n  o f  t h i s  s t u d y  w o u l d  h a v e  b e e n  i m p o s s i b l e  

W i t h o u t  t h e  k i n d  c o n s e n t  o f  D r .  M a t e r u ,  t h e  D i r e c t o r ,

. , K . X .  M i s s  K a b u y e ,  . B o t a n i s t  I n - c h a r g e ,  E a s t
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A f r i c a n  H e r b a r i u m .  I  w o u l d  a l s o  l i k e  t o  t h a n k  

M i s s  A .  U r a s a  f o r  t y p i n g  t h e  f i r s t  d r a f t .  I  a m  

v e r y  g r a t e f u l  t o  M i s s  L . K .  K a i n w o c e r e  f o r  t y p i n g  

t h e  f i n a l  c o p y  o f  t h e  t h e s i s .

T h e  w h o l e  r e s e a r c h  w o u l d  n o t  h a v e  b e e n  

p o s s i b l e  w i t h o u t  t h e  F i n a n c i a l  a s s i s t a n c e  o f  t h e  

F o r d  F o u n d a t i o n  i n  c o v e r i n g  t u i t i o n ,  a n d  A f r i c a n  

W i l d l i f e  L e a d e r s h i p  F o u n d a t i o n  a s s i s t e d  m o  w i t h  

e x a m i n a t i o n  f e e s .  I  a m  s i n c e r e l y  g r a t e f u l  t o  b o t h  

o f  t h e m .  L a s t  b u t  n o t  l e a s t  I  w o u l d  l i k e  t o  t h a n k  

m y  w i f e  J e n n i f e r  f o r  h e r  c o n s t a n t  e n c o u r a g e m e n t .
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Appendix I
A check-list of the common vascular plants collected 

in the Simanjiro Plains, northern Tanzania 
PTEKIDOPHYTES 

(FERNS)
Family
ADIANTACEAE

Adianturn capillus-veneris L.
MARSILEACEAE

Marsilea macrocarpa Presl 
ANGI0SPCRI1S 

(i) DICOTYLEDONS
PTERIDACEAE

Actinopteris se.niflabellata Pic. Ser.

ACANTHACEAE
Barleria rai.ulosa C.B. Clarke 
Blepharis integrifolia (L.^.) E. t:ey 
Blepharis maderaspatensis (L.) Hayne 
Blepharis stuhlmannii Lindau 
Crabbea velutina S. Moore 
Crossandra snbacaulis C.B. Clarke 
Dyschoriste radicana Nees
Disperma kilimandscharicum (Lindau) C.B.Cl. 
Ecbolium revolutum (L.) C.B.Cl.
Hygrophila spinosa T. Anders.
Justicia anselliana T. Anders.
Justicia flava Vahl.
Honechma debile (Forsk.) Nees
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Ruellia patula L.
Thunbergia alata Sims 
Gisekla phamaceoidcs L.
Glinus lotoides L.

AMARANTHACEAE
Achyranthes aspera L.
Aerva lanata (L.) Juss.
Aiaaranthus hybridus L.
Cyathula cylindrica Moq*
Cyathula orthocantha (Asch.) Schin7. 
Digera muricata (L#) Marts*
Pupalia lappacea (I*) Juss* 
Sericocomopsis hildebrandtii Schinz* 

ANACARDIACEAE
Lannea stuhlmannli (Engl*) Engl*
Rhus vulgaris Ilcikle
Sclerocarya birrea (^*Rich*) Hochst*

APOCYNACEAE
Carissa odulis Vahl 

AUALIACEAE
Cussonia holstii Engl*

ASCLEPIADACEAE
Goniphocarpus physocarpus E* Mey* 

BORAGINACEAE
Cordia 3Tin«nS<S Lorn- 
Cordia ovalis DC*
Heliotropium steudneri Vatke
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Commiphora africana (A.Rich.) Engl*
Commiphora madagascariensis Jacq*
Commiphora schimperi (Berg) Engl*

CAESALPINfcCEAE
Cassia mimosoidea L*

CAMPANULACEAE
Wahlenbergia arabidifolia (Engl*) Brehm*

CAPPAH-^ACEAE
Boscia angustifolia A* Rich*
Boscia sp*
Cadaba farinose Forsk. var. adenotricha (Gilg & 

Ben.) De Wolf 
Capparis sepiaria L*
Cleome monophylla L*
Gynandropsis gynandra (L*) Briq*
Maerua crassifolia Forsk*
Maerua Johannis Volk* & Gilg*

COMBRETACEAE
Combreturn molle G* Don 
Conbretum zeyheri Sond*
Teruinalia brownii Fresen.
Terminalia kilimandscharica Engl*

COMPOSITAE
Aspilia mossambicensis (Oliv.) Wild*
Athroisma psyllioides (Oliv*) Matt. f.
Bidens pilosa L*
Bidens schimperi Schult. Bip*

BURSERACEAE
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Conyza stricta Wild*
Emilia coccinea (Sims) G. Don 
Erlangea cordifolia (Oliv.) S. Moore 
Gnaphalium declinatum (L.f.) Less. 
Hirpicium diffusum (Oliver) 0. Hoffm. 
Notonia coccinea Oliv. & Hiern.
Senecio discifolius Oliv.
Sphaeranthus steetzii Oliv. & Hiern. 
Tagetes minuta L.

CONVOLVULACEAE
Astripotnoea hyoschyamoides (Vatke) Verde. 
Ipomoea cairica (L.) Sweet 
Ipomoea hildebrandtii Vatko 
Ipomoea longituba Hall.f.
Ipomoea oenotherae (Vatke) Hall.f.
Ipomoea sinensis (Desr.) Choisy 

CKASSULACEAE
Kalanchoo lateritia Engl.
Kalanchoe sp.

CRUCIPERAE
Erucastrun arabicum Pisch. & Mey. 

CUCURBITACEAE
Cucumis aculeatus Cogn.
Cucumis prophetarun L.

EUPH0RB1ACEAE
Acalypha fruticosa Porsk.
Euphorbia candelabrum Kotschy 
Euphorbia inaquilatera Sond.
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Euphorbia systyloides Pax.
Phyllanthus maderaspatensis L.
Sccurinegn virosa (Roxb*) Daill*

GERANIACEAE
Monsonia angustifolia A* Rich*

LABIATAE
Ajuga remote Benth*
Becium capitatum Baker 
Leonotis nepetifolia R .  Br.
Leucas glabrata R* Br*
Leucas neuflizeana Courb*
Leucas pododiskos Bullock 
Ocimum kilimandscharicum Guerke 

LTTHRACEAE
Ammania auriculata Willd.

MALVACEAE
Abutilon fruticosum Guillem & Perrott 
Abutilon mauritianuni (Jacq.) Medift*
Azanza garclceana (P* Hoffm*) Exell & Hillcoat 
Hibiscus aponeurus Sprague & Hutch*
Hibiscus calyphyllus Cav.
Hibiscus cannabinus L*
Hibiscus trionum L*
Pavonia patens (Andr*) Chiov*
Sida alba L*
Sida ovata Forsk.
Sida rhombifolia L*



MIMOSACEAE
Acacia ancistroclada Brenan 
Acacia breviapica Harms
Acacia clavigera E, Mey. subsp. usambarensis 
Acacia drepanolobium Sjostedt 
Acacia mellifera (Vahl) Benth.
Acacia nilotica (L.) Dal. subsp. subalata
(Vatke) Brenan
Acacia Senegal (L.) Willd.
Acacia seyal Dal. var. sayal 
Acacia stuhlmannii Taub.
Acacia tortilis (Forsk.) Hayne subsp. spirocarpa 

(A. Rich^ Brenan 
Albizia harveyi Foura.
Dicrostachys cinerea (L.) Wight & Am.

MOltACEAE
Ficus sycomorus L.

NYCTAGINACEAE
Commicarpus pedunculosus (A. Rich.) Cuf•

NYMPHAEACEAE
Nymphaea caerulea Savigny

OLACACEAE
Ximenia anericana L.

O R O B A N C H A C E A E

Orobanche minor Smith 
OXALIDACEAE

O x a l i s  c o m i c u l o t a  L .
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Aeschynomcne indica L*
Aaschynomen« schimperi L.
Crotalaria agatiflora Schweinf. subsp. agatiflora 
Crotalaria barkae Schweinf*
Crotalaria pycnostachya Denth.
Crotalaria spinosa Benth,
Crotalaria ukanbensis Vatke 
Indigofera arrecta A* Rich*
Indigofera schimperi Jaub* & Spach var* baukeana 
(Vatke) Gillett 
Indigofera sisalis Gillett 
Indigofera spicata Forsk*
Indigofera spinosa Forsk*
Indigofera volkensii Taub.
Macrotyloma maranguense (Taub*) Verde*
Onnocarpum kirkii S* lioore
Rhynchosia minima (L*) DC* var* nuda (DC*) Kuntze 
Tephrosia subtriflora Bak*
Vigna fragrans Bak*f*

POLYGALACEAE
Polygala sphenoptera Fresen.
Polygala usambarensis Gurkc

POLYGONACEAE
Oxygonum sinuatum (Meisn*) Danuaer 
Polygonum senegalense Meisn*

POHTULACACEAE

PAPILIONACEAE

Portulaca foliosa Kcr*
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Portulaca oleracea L.
Portulaca quadrifida L.

PRIMULACEAE
Anagallis arvonsis L.

RHAMNACEAE
Z i z i p h u s  m u c r o n a t a  W i l l d .

RUBIACEAE
Oldenlandia wiedemannii K* Schun, 
Pentanisia auranogyne S* Moore

RUTACEAE
Fagora chalybea (Engl*) Engl*

SALVADORACEAE
Salvadora porsica L*

SCROPHULARIACEAE
Craterostigma sp*
Khatnphlcajrpa ajugifolia (Engl*) Skan* 
Rhamphicarpa montana N*E*Rr*

SIMAROUBACEAE
Balanites aegyptiaca (L*) Del*

SOLANACEAB
Datura stramonium L*
Solatium incanuin L*
Solatium nijrrum L*
Solanum setaceum Dammer 

STF.RCULIACEAE
Dombeya rotundifolia Harv*
Hormania uhligii Engl*
Melhania ovala (Cav*) Sprang*
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Grewia bicolor Juss.
Grewia tembensia Presen var, kakothanmos (K.Schum.)
Barret

VERBENACEAE
Lippia Javanica (Burtn.f.) Spreng.
Lippia ukanbcnsis Vatke 
Priva curtisii Kobuski

VITACEAE
Cyphostemma orondo Gilg. & Brandt.

ZYGOPHYLIACEAE
Tribulus terrestris L.

(ii) MONOCOTYLEDONS

AGAVACEAB
bansevieria ehrenbergii Bak.

AMAHYLLIDACEAE
Haomanthus multiflorus Martyn

AKACEAE
Pistia stratiotes L.

COMMELINACEAE
Comnielina africana L.
Comnielina albescens Hassk.

CYPERACEAE
Cyperus bulbosus Vahl var. melanolopis Kukenth. 
Kyllinga alba Nees 
Mariscus sp.

GRAMINEAB
Aristida adoensis A. Rich.

TILIACEAE
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Aristida adscensionis L.
Aristida kcniensis Henr.
Brachiaria eruciformis Griseb.
Brachiaria leeraoides (Ilochst* ) Stapf 
Brachiaria pubifolia Stapf 
Brachiaria acalaris (Mez) Pilg*
Bothriocliloa radicans (Lehm.) A* Camus 
Ccnchrus cillaris L*
Chlorls pycnothrix Trin.
Chloris roxburghiana Schult*
Cynodon dactylon (L.) Pars*
Cynodon plectostachyus (K*Schum*) Pilg* 
Dactyloctenium aegyptium (L*) Beauv.
Digitaria macroblephara (Back#) Stapf 
Digitaria scalarum (Schweiuf*) Chiov*
Digitaria velutina (Forsk*) Boauv*
Dlnobra retroflexa (Vahl) Panzor
Enneapogon cenchroides (Uoeui* & chult*) C.E. Hubb* 
Eragrostis cilianensls (All*) Lutati 
Eragrostis heteromera Stapf 
Eragrostis racemoaa (Thunb•) Steud*
Eragrostis superba Peyr*
Eriochloa nubica (Steud*) Thell*
Eustachys paspaloides (Vahl) Lanza & Mattel 
Harpaclme schimpori A* Rich*
Hetcropogon contortus (L*) Room & Schult* 
Hyparrhenia filipendula (Ilochst*) Stapf var. 
pilosa Stapf
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Ischaemuiu a ruiu («J*F* Qn.el.) Dandy 
Lintonia nutans Stapf 
Microchloa kunthii Besv.
Panicuta utrosan^uineun A. Rich. 
Panicum coloraturn L*
Panicum maximum Jucq*
Panicum poaeoides Stapf 
Pennisetum mczianum Leeks 
Setaria acrouelaena (Hochst*) Dur, 
Setaria incrassata (Hochst*) Hack* 
Setaria phleoides Stapf 
Sporobolus fostivus A* Rich* 
Sporobolus fimbriatus 
Sporobolus helvolus (Trin.) Dur* & 
Sporobolus pellucidus 
Sporobolus pyraniidalis Beauv* 
Theneda triundra Forsk*
Tragus bertoronianus Schult* 

LILIACEAE
Albuca wakefieldii Dak*
Aloe sp*
Anthericum kassnerl Poelln* 
Antherxcuni subpapillosum Poelln* 
Aspara.us buchananil Dak*
Gloriosa simplex L.
Ornithogaluu longibracteaturn Jacq*

& Schinz

Schinz

Scilla indica Dak



Scilla kirkii Bak.
ORCHIDACEAE

Disa stairsii Kraenzl.

TYPHACEAE
Typha domingensia Pera



Appendix II
list o f  mammals seen in Simanjiro Plains, Northern Tanzania 1970-1975
S E C T I V O R A

inaceidae
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A t e l e r i x  p r i m e r i  hindei (Thomas)
W I M A T E S

< r c o p i t h e c i d a e

Hedgehog

P a p i o  anubis neumanni Matschie Neumann'a olive baboon

Cercopithecus aethiops Johnston! Pocock
= ^ - H 0 L I D 0 T A

p 4 t n i d a e

Velvet monkey

M a n i a  temininckii Smuts
m ^ A G O M O R P H A

X ^ e p o r i d a e

Temminck's ground pangolin

L e p u s  capensis L.
R O D E N T I A

Cape hare

H y s t r i c i d a e

H y s t r i x  g a l e a t a  ambigua Lonnberg
G l i r i d a e

African porcupine

G r u p h i u r u s  murinus isolatus Heller
M u r i d a e

Dormouse

Arvicanthus abysslnicua neumanni(Matschie) Unstriped grass mouse
L e m n i s c o m y s  barbarus L. Striped grass mouse

H u s  b e l l u s  bellus (Thomas)
P e d e t i d a e

Pygmy mouse

Pedetes capensis (Forster) Spring hare
S c i u r i d a e i'

X e r u s  r u t i l u s  s a t u r a t u s  N e u m a n n African ground squirrel
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CARNIVORA
%

Canidae
Canis familiaris Linnaeus 
Canis adustus Sundevall 
Canis mesomelas Schreber 
Lycaon pictus (Temminck)
Otocyon megalotis (Desmarest) 

Mustelidae
Mellivora capensis (Schreber) 

Viverridae
Genetta genetta (L.)
Civettictis civetta (Schreber) 
Helogale undulata rufula Thomas 
Mungoas rnungo (Gmelin)

Hyaenidae
Proteles cristatus torraes Heller 
Crocuta crocuta (Erxleben)
Hyaena hyaena dubbah P.A.A* Meyer 

Felidae
Felis catus Linnaeus 
Felis lybica Forster 
Felis caracal Schreber 
Leptailurus serval Schreber 
Panthera pardus fusca F.A.A. Meyer 
Panthera leo massaica (Neumann) 
Acinonyx jubatus (Schreber)

TTJBULI DEN TATA

Domestic dog 
Side-Striped j a c k a l  

B l a c k - b a c k e d  j a c k a l

Wild dog 
Bat-eared fox

Honey badger

Common genet 
African civet 
Dwarf mongoose 
Banded mongoose

Aard-wolf 
Spotted hyena 
Striped hyena

Domestic cat
African wild cat
Caracal
Serval cat
Leopard
Lion
Cheetah

Orycteropodidae
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Orycteropus afer (Pallas) Aard-vark

PROBOSCIDEA 
Elephantidae

Loxodonta africana africana
(Blumenbach) African bush elephant

HYRACOIDEA
Procaviidae

Heterohyrax syriacus prittwitzi Brauer Rock hyrak

P E R I S S O D A C T Y L A

Equiidae
Equus asinus asinus Linnaeus Domestic ass

Equus burchellii Gray Burchells zebra

Rhinocerotidae
Diceros bicomis bicomis Linnaeus Black rhinoceros

AttTIODACTYLA
Suidae

Phacochoerus aethiopicus aeliani (Cretzschmar) wartho;

Giraffidae
Giraffa Camelopardalis tippelskirchi
Matschie Southern giraffe

Bovidae
Strepsiceros imberbis australis(Heller) Lesser kudu 

Tragelaphus scriptus Newinann Bushbuck
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