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Preface (1) 

This is a Preliminary Report of the Training Project in Pedology (T.P.I.P.) 

at Kilifi (Kenya), of the Section in Tropical Soil Science of the Department 

of Soil Science and Geology of the Agricultural University at Wageningen (the 

Netherlands). 

The Training Project in Pedology was started in 1972 in the Kisii area. 

In 1979 the project was transferred to the Kilifi area at Kenya's Coast, and 

Project activities started in September. As in Kisii, this project has as its 

major aim the production of a mapsheet (Kilifi) on scale 1:100,000 in the frame 

of the Soil Map of Kenya in cooperation with the Kenya Soil Survey (Ministry 

of Agriculture). There are also links with the faculty of Agriculture of the 

university of Nairobi. 

The project is meant for training of postgraduate students of the Agri

cultural University at Wageningen and for furnishing research opportunities 

of the staff. The activities of students and staff are directed to obtain a 

better knowledge of the soils, and the agricultural conditions of the project 

area to provide a basis for further agricultural development of the area. 

The project at Kilifi is conducted by: 

Dr.ir. T. de Meester (Principal) 

Teaching and research 

Ing. H.W. Boxern (Manager) 

Management and teaching 

Visiting specialists from the Agricultural University at Wageningen help 

to resolve special problems. 

We hope to return with these reports a small part of the great debt we 

owe Kenya in general and to many Kenyans in particular for their valuable 

contributions to the project. 

J. Bennema (Supervisor of the project, 

Professor in Tropical Soil Science) 



Preface (2) 

Ecologists tend to complain that changes in use and management of land 

often are carried out in a way that will lad to deterioration, which could 

have been avoided if their expertise had been involved at an early stage of 

decision making. On the other hand, their own research programmes do not al

ways show much concern with such urgent problems. If they appear to have main

ly an interest in methods and techniques instead of results, or are working on 

a scale that is not relevant to practical problems, the result may be that 

others will tackle the really important ecological problems in their own, per

haps amateuristic way. 

In the "Kilifi T.P.I.P.", thanks to the insight of the organisers, the 

necessary disciplines have been cooperating from the very beginning. It was 

clear that a detailed analysis of the constantly changing pattern of vege

tation in this complicated and floristically rich region was out of reach. 

For the purpose of the project, this would not have been necessary or even 

desirable. Thanks to the use of aerial photographs (which show vegetation 

structure in the first place) and to the contribution of various plant taxono-

mists , we are nevertheless able to present now a map of "vegetation landscapes" 

and a description of plant communities which contains much more than the super

ficial information on native and man-made vegetation of the area that was 

available up to now. 

Two Preliminary Reports are presented. Report nr. 3 presents a general 

survey of the project area, mainly consisting of a photo interpretation map, 

a description of the mapping units and of the plant communities (based on 

structure and floristic composition). Preliminary Report nr. 4 deals with 

a more detailed analysis of one of the main landscape types ("shale landscape"), 

with an emphasis on human influence on the vegetation. 

Including the study on carrying capacity for stock of woody and herbaceous 

vegetation, which is to appear in the near future, our group of botanists feel 

that we have had a fair chance to make the kind of contribution, necessary to 

be incorporated in the final land evaluation which is to crown this project. 

However that may be, it was a fascinating project! 

H. Doing (Senior Lecturer, Department of 

Vegetation Science, Plant Ecology 

and Weed Science) 



SUMMARY 

In a 6-month period, a vegetation and land use map (scale 1:100,000) was prepared 

of the Kilifi area, at the Kenya coast. This survey was part of a series of land 

surveys by the TPIP (Training Project in Pedology). The TPIP is a combined Dutch-

Kenyan project, with soil science as the binding element between various disci

plines . 

The vegetation and land use map was prepared following the landscape guided ap

proach (proposed by the ITC). According to this method, landscape guided air 

photo interpretation (API) of (1968, scale 1:49,500) air photos, resulted in a 

preliminary API map (scale 1:50,000). On this map a total of 7 main vegetation 

landscapes (LS) were recognized. 

The preliminary API map was used as a basis of random stratified sampling of the 

area. The field samples were taken in the form of vegetation relevées. For each 

relevée, a complete (as far as possible) description of floristic composition and 

structure of the vegetation sample was compiled. Later on, it became necessary to 

change over to preferential sampling of the area, because of the enormous variety 

in vegetation formations (within the API units), many of which influenced by some 

kind of landuse. Floristic. works available in Kenya are not complete, nor cover 

fully the Kenya coast. Hence, the floristic composition of the vegetation in our 

area was difficult to cover. This problem was solved as much as possible with 

the use of a quick herbarium and the aid of a local assistant with botanical 

knowledge. His vernacular names were translated later on, as much as possible, 

into the proper botanical names. 

Over a two hundred relevées were made, and processed according to the Braun-

Blanquet tabulation method (App. II). This resulted in the recognition of 16 plant 

communities, based on 37 sociological groups. 

The floristic classification served as a basis, together with observations on 

landuse, for the legend of the final vegetation and landuse map. On this map, 

the 7 main LS are divided into units, ranging from original tropical monsoon for

ests to human induced formations (such as a coconut plantation). 

After a general and a physiographic introduction in chapters 1 and 2, the working 

methods are presented in chapter 3. In chapter 4, notes on agriculture in the 

area, a description of the plant communities and of the land, and some remarks on 

the relationships between vegetation LS and factors such as climate and soil con

ditions are presented. In chapter 5, some space is used for discussion, and ac

knowledgements are presented in chapter 6. 

In the 5 appendices, the map (App. I), the vegetation table (App. II), a synoptic 

vegetation table (App. Ill), a cross check table for preliminary API units and 

floristic classification (App. IV) and a list of plant species (App. V) are 

presented. 



Preliminary Report nr. 4, by Mr. Jan Kuyper, deals with an investigation of 

the influence of human activities on the vegetation in the northern part of LS 3. 



SAMENVATTING 

In ren periode van 6 maanden werd een vegetatie- en landgebruikskaart (schaal 

1:100.000) gemaakt van het Kilifigebied aan de Kenyaanse kust. 

Deze studie was er een in een reeks van facet-studies door het TPIP (Training 

Project in Pedology). Het TPIP is een gecombineerd Nederlands-Kenyaans project, 

met bodemkunde als bindend element tussen verscheidene disciplines. 

De vegetatie- en landgebruikskaart werd voorbereid volgens de landschapsgerichte 

(landscape guided) benadering (zoals toegepast door het ITC). Volgens deze me

thode werd, met behulp van luchtfoto-interpretatie (API: Air Photo Interpreta

tion) (luchtfoto-schaal 1:49.500, 1968) een voorlopige API-kaart bereid (schaal 

1:50.000). Op deze kaart zijn 7 hoofd-vegetatielandschappen (LS) onderscheiden, 

onderverdeeld in API-eenheden. De voorlopige API-kaart maakte het mogelijk het 

gebied gestratificeerd-lukraak te bemonsteren (Random stratified sampling). De 

monsters werden genomen in de vorm van vegetatie-opnamen. Voor elke opname werd 

een volledige structurele en floristische analyse van het vegetatie-monster op

gesteld. Later bleek het nodig, over te gaan op een bemonsteringsstrategie, waar

bij de opnamen bij voorkeur van bepaalde formaties werden gemaakt (preferential 

sampling), vanwege de enorme verscheidenheid aan vegetatie-formaties (binnen de 

API-eenheden), die vaak sterk door de mens beïnvloed waren. 

Flora's van Oost-Afrika zijn aanwezig. Deze zijn echter niet compleet, noch ge

heel geschikt voor de Kenyaanse kust, hetgeen de floristische analyse bemoeilijk

te. 

Dit probleem werd zo goed mogelijk opgelost door een veldherbarium aan te leggen 

en door de hulp van een inheemse assistent met botanische kennis. Zijn locale 

plantnamen werden later zoveel mogelijk vertaald naar wetenschappelijke namen. 

Meer dan tweehonderd opnamen werden gemaakt en verwerkt volgens de tabelmethode 

van Braun-Blanquet (App.II). Het resultaat was de vorming van 16 plantengemeen

schappen, gebaseerd op 37 sociologische soortengroepen. 

Samen met waarnemingen m.b.t. landgebruik vormde de floristische classificatie 

de basis van de legenda voor de definitieve vegetatie- en landgebruikskaart. Op 

deze kaart zijn de 7 hoofd LS verdeeld in eenheden, die variëren van origineel 

tropisch moessonbos tot door de mens geïnduceerde formaties (zoals een cocos-

noten-plantage). 

Een algemene en een fysiografische inleiding staan in hoofdstukken 1 en 2. Dan 

volgt een beschrijving van de gevolgde werkmethode in hoofdstuk 3. Hoofdstuk 4 

omvat een inleiding tot het landgebruik in het gebied (landbouw en veeteelt), 

een beschrijving van de plantengemeenschappen en van het land, en enige ideeën 

over de relatie tussen vegetatie en factoren als klimaat en bodemgesteldheid. 



Hoofdstuk 5 is een discussie, hoofdstuk 6 is de verantwoording. 

In de bijlage zijn achtereenvolgens te vinden: (App. I) de kaart, (App. II) de 

vegetatietabel, (App. Ill) een synoptische vegetatietabel, (App. IV) een tabel 

ter vergelijking van voorlopige API eenheden met de floristische classificatie, 

en (App. V) een lijst met plantennamen. 

Het vervolg op dit rapport (Preliminary Report nr. 4) is geschreven door Mr. Jan 

Kuyper. Het omvat een onderzoek naar de menselijke invloed op de vegetatie in 

het noordelijk gedeelte van landschap 3. 



MUHTASARI 

Kwa mda wa miezi 6, ramani (kipimo 1:100.000) ya utumiaji wa ardhi 

na mimea ya eneo la Kilifi, Pwani ya Kenya ilitayarishwa. Upimaji huu 

ulifuatia safu za upimaji wa T.P.I.P. (Training Project in Pedology). 

T.P.I.P. ni muugano wa azimio la watu wa Kenya na wa Holland (the 

Netherlands) wa uchunguzi wa sayansi ya asili ya mchanga na mambo mengine. 

Ramani ya mimea utumiaji wa arda ilitayarishwa kulengana na 

sanamu (picha) ya nchi ya kufanana na wongozi (Zilizizoazimiwa nâ I.T.C.) 

Kulengana na taratibu hii, picha za hewani (sanamu) ya nchi zilitafisiriwa 

na (Air Photo Interpretation: A.P.I.) katika'(1968) (kipimo 1:49.500) ya 

mwanzo wa ramani (kipimo 1:50.000) ya A.P.I. Katika ramani hii aina 7 

za mimea juu zikatukia ardhi ziligunduliwa. 

Mwanzo ramani ya A.P.I. ilifanya mambo ya uchunguzi kujitokeza 

mara moja. Namna za mbugani zilichunguzwa vipande (sehemu sehemu) vya 

mahali, na ufafanuzi wa jamii ya mimea ilimalikazi (kama ilivyowezakana) 

pamoja na mimea yenyewe ilivyokuwa. Baada yake ilikuwa ni lazima kugeuza 

mifano yote kulengana na utumiaji wa ardhi. 

Kwa sababu ya upungufu wa jamii mimea mizuri katika misiti ya Pwani'ya 

Kenya, uchunguzi huu ulikuwa si rahisi kumalizika na kutambulika. 

Shida hii ilitatuliwa na kuanzishwa kwa haraka chumba cha kutambulilia 

mimea (Herbarium) na pia kwa usaidizi wa mkaaji wa eneo hilo aliye na 

ujuzi wa majina kitalemu. Majina yake yote ya kienyeji yalitafisiriwa 

kama ilivyowezakana kwa kitalamu. 

Zaidi ya uchunguzi (Relevée) mia mbili ulifanywa na kutengenezwa 

kulengana na taritibu za Braun-Blanquet (App. II). Hii ilitokea kwa 

kutambulika kwa jamii ya mimea 16 yote ikiwa imelengana na utafitaji 

wa jamii ya mimea. 

Huu upangikaji wa jamii za mimea ulisaidia kama msingi, pamoja 

na uchunguzaji na utumiaji wa ardhi, kwa hekaya za mwisho wa mimea na 

ramani ya utumiaji wa ardhi. Katika ramani hii, zile Landscape (LS) 7 

mhimu zimegawanywa katika sehemu sehemu, kutoka kwa misiti ya joto ya 

aaili hadi misitu ya kubunishwa na binadamu (kama vile shamba la minazi). 

Baada ya utangulizi wa jumla katika sura 1 na ya 2, taratibu 

za kufanya kazi ulitayarishwa katika sura 3» Katika sura 4» mambo mhimu 

kuhusu ukulima katika eneo hili, ufafanuzi kuhusa ardhi, na mambo mengine 

yanayolengana baina ya mimea LS na mambo mengine kama vile hali ya anga 

na rnichanga yanaelezwa. 



Katika sura ya 5 nafa3i nyingine imetayarishwa kwa majadiliano, na shukrani 

katika su.ra ya 6. 

Katika mvisho wa kitabu ni ramani (i), hesabu, ya mimea (II na III) 

crodha ya mwanzo A.P.I. na upangaji na jamii ya mimea (IV) na hesabu ya aina 

ya miti (V) yàmetayarishwa. 

üehemu ya pili ya kitabu kilitayarishwa na Jan Kuyper, na Ina 

husti uchunguzi wa inatokeo ya inatendo ya binadainu ,juu ya mimea ueheinu ya 

kfi.skazini ya Lï> 3-

(Translation English - Kiswahili: Rexton Karisa) 
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1 INTRODUCTION 

This vegetation and land use study covers a small part of the Kenya coast (Topo

graphic quarter-degree sheet K 198). The location of the area is presented in 

fig. 1. The study fits within a series of land surveys of this area by the 

Training Project in Pedology (TPIP). The TPIP is a project of the Agricultural 

University in Wageningen, the Netherlands, and the Kenya Soil Survey (KSS). It 

is an integrated project in which soils are the binding element. 

The objects of the TPIP are three, viz. 

1. Preparation of a soil map (scale 1:100,000) for the KSS, within its program 

to map all high and medium potential areas of Kenya; 

2. Providing training facilities for postgraduate students with tropical spe

cializations of various disciplines; 

3. Integration of all studies and surveys carried out by participants of the 

project, to prepare a landevaluation of the area. 

More information on the survey area is presented in other TPIP publications 

(Floor et al., 1980). 

The present study was carried out as a practice period for vegetation science, 

in the MSc. course Biology at the Agricultural University of Wageningen. The 

study took place from April to October 1981. A vegetation and landuse map was 

prepared following the landscape guided method (Zonneveld et al., 1979). It 

provides an overview of actual landscapes; no potential situations (concerning 

hypothetic climax vegetation or -landuse) are taken into account. However, 

these matters are discussed in this report. 

The preparation of a separate soil map has been of consequence for this mapping. 

Geological or pedological differences of little importance for actual vegetation 

and/or landuse are not used as differentiating elements. 

Finally, it should be emphasized that 1968 air photographs served as a basis 

for this survey. For correction and updating of changes whithin the last 13 years, 

both time and facilities were lacking. Locally, these changes are considerably; 

they are dealt with in this report. 
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2 PHYSIOGRAPHY AND GEOGRAPHY OF THE AREA 

Detailed information concerning these matters are presented in (Floor et al., 

1980), and the references given there. In order to make this report readible 

for those, who have no access to this report, some of the contents are summar

ized below. 

2.1 Geology 

Geologically, the area consists mainly of a system of mesozoic sedimentary rocks, 

deposited against the African Shield. These deposits have a general NE-SW strike, 

sloping E-wards. In fig. 2 a simplified geological map is given. 

The oldest sediments found within the area belong to the Duruma sandstone Series, 

i.e. the Mariakani and Mazeras sandstone Formations. The Mariakani Formation 

consists mainly of a well sorted, fine grained sandstone, with little weatherable 

minerals. The Mazeras Formation consists mainly of poorly sorted, coarse grained 

sandstone, with a variable amount of weatherable minerals. Both Formations are 

divided into several members by shale/silt bands. 

Against and over the Duruma sands, limestone belonging to the Kambe limestone 

formation is deposited. It consists of thick beds of clean limestone ('wacke-

stone') in which little small shell fragments can be found. 

The Kambe limestone is overlayed by the Mto Mkuu shale Formation.. It has a 

shale facies throughout, the fossil content being low. 

Of little importance are the Baratumu marls, deposited upon the Mto Mkuu Forma

tion. 

Along the coast, stretching some 10 km landinwards, subrecent coral rock is 

found. These, the Baratumu marls, the Mto Mkuu shales, and the Kambe limestones 

are covered locally by the Magarini sands. These are well sorted, dark red 

coloured sands with little weatherable minerals. 

The coral rock deposits at the coast are also covered by depositions of the 

Kilindini Formation; non-consolidated sediments of various texture. 

In the western part of the area, the Duruma sands may be covered by another un

consolidated sediment, the pleistocene bay sediments. These are usually heavy 

textured, consisting of silty bay deposits mixed with a variable amount of 

basin material (the Mariakani or Mazeras sands). 

Along the coast, recent dunes can be found. They are not extensive. 



Fig,3. PHYSIOGRAPHIC DIAGRAM OF THE KILIFI AREA 
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2.2 Physiography 

The physiography of the area will be described in an order, beginning at the 

shore of the Indian Ocean. A physiographic diagram is presented in fig. 3. 

The actual shore is formed on a level of subrecent coral rock, limited on the 

landside by a yet higher level of coral rock. The boundary between the two levels 

is often formed by a minor scarp. 

The second level of coral rock forms a nearly flat surface, extending landinwards. 

Together with a number of higher levels, (all corresponding with former relative 

sealevels) it forms the coastal plain. As stated above, most of the coastal plain 

is covered by the Kilindini Formation. Along the shore, recent dunes are found. 

Altitudes of the coastal plain lie between 8 and 50 m. The coastal plain usually 

has a wel defined boundary with a ridge of Magarini sands, forming the coastal 

uplands• It is a rolling landscape reaching up to 150 m. The ridge is deeply in

cised, baring underlying formations. The coastal uplands change abruptly into 

the dissected uplands, formed on the Mto Mkuu Formation. The dissected uplands 

form an undulating to rolling landscape, with (locally) small level parts, e.g. 

in flood plains of rivers. Distinctive are the remnants of Magarini sands, which 

form isolated hills on more elevated positions. The altitudes of the dissected 

uplands range from nearly zero to around 60 m, the Magarini tops being still 

higher. 

The dissected uplands pass into the interior uplands. In the southern part of 

the Kilifi area, the boundary may consist of a steep sloping minor scarp. The 

interior uplands lie between 100 and 350 m. The relief is usually rolling in the 

southern, undulating to rolling in the nothern part of the area. The interior 

uplands are developed on Kambe limestone and on Duruma sandstone. In some val

leys, bay sediments are found, while on some ridges, Magarini sands occur. 

In the southern part of the interior uplands, isolated rock outcrops of Kambe 

limestone appear. Their size varies from several to over a hundred m in dia

meter, potruding several to (viz.) 20-30 m above the ground level. The interior 

uplands change into the interior plains. This is a nearly flat part, formed on 

h.iy sediments, with sandy hills. Altitudes lie between 180-200 m. The boundary 

with the interior uplands can be gradual, or clear, in which case it is formed 

by a minor scarp. The interior plains pass westwards into Tsavo National Park. 

Large steep benched Creeks cut deeply landinwards from the coast, reaching into 

the dissected uplands. The shores of these creeks (drowned river valleys) can be 

formed by extensive tidal platforms. 
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2.3 Climate 

Mean temperatures vary between 22 °C as an average minimum, 26-30 °C as an average 

maximum in the coastal belt and 30-34 °C average maximum in the environment of 

Bamba (in the interior plains). 

Seasonal variation in daylength is small. As a consequence, hours of sunshine 

vary little, averaging between 7 and 8 hours per day. There is a bimodal pattern 

of annual rainfall, varying from over a 1000 mm at the coast, to around 600 mm 

in the NW part of the area. The bimodality of the rainfall is not prominent. The 

rainfall is unreliable; local differences in (annual) rainfall are high. 

Annual potential évapotranspiration exceeds the annual rainfall by far; from an 

average of 2000 mm at the coast, to around 2300 mm near Bamba. Annual moisture 

deficits are increasing generally from SE to NW. This is also remarkable within 

the landscapes to be defined in following chapters. Water availability is a 

major limiting factor for agriculture in nearly all parts of the area. 
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3 WORKING METHODS 

3.1 The ITC approach 

Where large complex areas are to be surveyed in a relative short time (as in 

this case) a sound working method is of utmost importance. The ITC (Interna

tional Institute for Aerial Survey and Earth Sciences at Enschede, the Nether

lands) approach, emphasizing the use of air photo interpretation (API) in the 

landscape guided .method, provides such a method. This method and its advantages 

are presented in full in (Zonneveld et al., 1979). 

In short, landscape guided API is used to direct the survey(or), by means of 

preparing a API-map with a API legend. The result is, that several landscapes 

are recognized in the area, which can be subdivided according to (in our case) 

landuse and/or vegetation properties. 

A landscape can be defined as follows: 

"Die Landschaft ist ein dynamisches, räumlich-struktu
riertes Wirkungssystem aus den drei unterschiedlichen 
Gesetzlichkeiten erfassbaren Teilsystemen des Anorga
nischen, des Biotischen und des Nootischen" (Bobek und 
Smithüsen 1949, in Leser (1976) p.28). 

In order to describe the API units, they will have to.be sampled. In sampling, 

a choice can be made (amongst other things) 

1. size-proportional sampling; 

2. stratified sampling; an equal number of samples is allocated to each API 

legend unit, element 

3. preferential sampling; more important or more variable API legend unit 

elements are emphasized, while less important or already well defined API 

legend unit elements are consciously neglected. 

3.2 The Kilifi approach 

The ITC method provides a framework, allowing space for interpretation according 

to requirements of the employer, characteristics of the survey area, available 

facilities and personal appreciation of the surveyor. The method will be pre

sented subsequently as applied in this particular survey. 

The survey was prepared in 1979 with a first landscape guided APT by Mr. Jelger 

van der Lek, followed by a field reconnaissaince. The available air photographs 

were made in. 1968 scale appx. 1:49,500. This first work resulted in a preliminary 

API map (scale 1:50,000) and legend. In the same period, a floristic inventarisa-

tion and. a herbarium were, made by Mr. Jan Reitsma. 

http://to.be
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In april 1981 I started with random stratified sampling of the preliminary API 

legend unit elements. That is, sample plots were placed preferentially, where 

two or more API legend unit elements were neighbouring. The exact position of a 

sample plot (within an element in the field) was chosen at random. 

During the visit of prof. dr. I.S. Zonneveld and dr.ir. H. Doing, the prepara

tion of a new and more detailed API map (scale 1:50,000) and legend were decided. 

At that stage, it became obvious that for stratified sampling of the entire area, 

time was lacking. As a consequence, we decided to apply an intermediate form of 

stratified and preferential sampling. 

In the same period fellow student Mr.Jan Kuyper started his research of the human 

influence on the vegetation in one of the landscapes recognized with the pre

liminary API. 

3.3 Field sampling methods 

3.1-1 General 

In the Kilifi area, human influence on the vegetation is significant. As a re

sult, natural vegetation is locally scarce. Little is known about the original 

vegetation of the area. It appears, that only small remnants of it are left. 

As a consequence, the vegetation in the Kilifi area ranges from (supposed) almost 

original forests to completely artificially induced formations, such as a coconut 

plantation or a large scale sisal estate, with all kinds of semi-natural or seiui-

degenerated stages in between. On a scale of 1:50,000 of the air photographs, the 

same goes more or less for most of the API legend units, making them into com

plexes of two or more vegetation types. Because it was obvious, that not all 

vegetation types (corresponding with various degrees of human influence) could 

be sampled, it was decided to sample preferentially the (seemingly) least un

natural vegetation occuring in a certain API legend unit (element). The vege

tation there was sampled by means of vegetation relevées, while notes on land-

use and/or surrounding vegetation were taken. 

3.3.2 Vegetation relevées 

a. Data collected in vegetation relevées 

Vegetation relevées were made according to principles of the Braun-Blanquet 

school (Braun-Blanquet, 1972). Within a certain relevée area, structure and 

floristic composition of the vegetation were described. Along with these, a 

soil profile description was given (by augering with an Edelman auger). For 

each relevée, notes on topography, geography and geology of the site were taken. 

These data were collected on a relevée data sheet, especially designed for this 

survey. An example of such a sheet is presented in fig- 4 (back cover). 
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b. Size of relevée area 

The size of the relevée area varied according to the stucture of the vegetation, 

as presented in table III.I. The structural classification used here is derived 

from Lind & Morris (1974). In some cases, heterogenous formations could not be 

sampled in one relevée. The recognizable subformations were then sampled separa

tely. 

c. Vegetation structure description in relevées 

Apart from a general structure description such as in table III. J, in each re-

levee, the structure of the vegetation was described in detail. Beforehand, 

a range of artificial strata were supposed: groundlevel; 0-3 cm; 3-12.5 cm; 

12.5-25 cm; 25-50 cm; 50 cm-1 m; 1-2 m...etc... up to 64 m (Doing, 1979). The 

coverage of the vegetation within each stratum was estimated. At groundlevel, 

the area of bare ground (or -rock) or covered by dry leaves (litter) was taken 

in account. 

The estimate was presented graphically on the relevée data sheets. Along with 

this, the occurrence of the life forms according to Raunkiaer (1934), and their 

coverage, were described. 

Two parameters determine the real vegetation coverage, viz. 

'• external coverage: the area underneath a certain species or group of spe

cies, estimated by vertical projection on a horizontal surface. 

2. internal coverage: that percentage of the external coverage effectively oc

cupied by parts of the plant species; that is, external coverage minus open 

space. 

Out of (1) and (2) the real coverage (in percents) can be calculated, as follows: 

real coverage (%) = external coverage (%) x internal coverage (%) 
100 

For coverage estimations, the decimal method was used. The coverage classes and 

notations for this method are presented in table III. II. 

d. Description of floristic composition in vegetation relevées. 

Of each species occurring in a relevée, coverage (as in 3.2.c) abundance, and 

sociability were estimated, along with the stage of development (like flowering 

or fruiting stage). 

Abundancy = number of individual (stems) of a certain species within an area. 

The abundance was described by means of a logarithmic scale, presented in 

Table J 11. III. 

Sociability = the tendency of individuals belonging to the same species (or other 

classification group) to form clusters. The scale used to describe sociability 

is given in Table III.IV. 
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TABLE III.I 

VEGETATION STRUCTURE RELEVEE AREA (m2) 

Woodlands 
Bushlands 

150 

Shrublands 
Shrubby grasslands 150 - 200 
Wooded grasslands 

Arable land 
Sisal estates 400 
Treecrop plantations 

Grasslands 25 

Relevée area size varying according to vegetation structure. 

TABLE III.II 

00 0 
01 1 
02 2 
03 3 
04 4 
05 5 
06 6 
07 7 
08 8 
09 9 

RANGE OF COVERAGE 

2% less than 
2 - 5% 
5 - 15% 
15 - 25% 
25 - 35% 
35 - 45% 
45 - 55% 
55 - 65% 
65 - 75% 
75 - 85% 
85 - 95% 

100% 10 10 

Decimal method for coverage estimate. Notation for external coverage (first 

column) and internal coverage (2nd column) and their range are presented. The 

internal, coverage can be notated as an exponent of the external coverage. 
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TABLE III.Ill 

NOTATION 

1 
2 
3 
4 
5 
6 
7 
8 
etc... 

ABUNDANCY 

10 per ha 
1 per are 

18 tt tt 

1 per m2 

10 IT tt 

1 per dm2 

10 t! tt 

(1 ha = 2.5 acre) 
(1 are = 100 m2) 

Abundancy classes and their notation as used for the description of floristic 
composition of vegetation relevées. 

TABLE III.IV 

NOTATION SOCIABILITY 

1-
1 + 
2-
2+ 
3-
3+ 
4-
4+ 
5-
5+ 

2 - 3 
4 - 10 
11 - 33 
34 - 100 
100 - 330 
330 - 1,000 

1,000 - 3,300 
3,300 - 10,000 

> 10,000 

stem per group 
stems per group 

Sociability classes and notations as used for the description of floristic 
composition in vegetation relevées. 
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3.3.3 Naming glant_sgeci.es , 

According to the East African Herbarium (EAH), around 1500 (as a rough estimation) 

plant species occur in the surveyed area, (personal communications with EAH di

rection) . 

Of these, around 500 are collected in a herbarium by Mr. Jan Reitsma (1979). 

Furtheron, a collection of flora's. useful in the area are available, like Kenya 

Trees and Shrubs by Dale and Greenway, and Agnew's Kenya Wild Upland Flowers, 

and the Flora of East Africa (unfinished) by the EAH. 

In order to get acquainted with the flora'of the area: as quickly as possible, 

the following procedure was followed: 

- In each relevée, unknown species were collected (roughly) and inserted in a 

quick herbarium in the field, and numbered; 

- each number received the vernacular (Giriama or Swahili-)name if possible, if 

not, a nickname; ! 

- vernacular names were (if possible) translated with lists such as in Kenya 

Trees and Shrubs, or as available at the EAH, with the quick herbarium material 

to check for synonyms; (a translation list adapted to our situation is presented 

in Appendix V). 

- nicknamed numbers were grouped (doubles together) and either determinated using 

one of the floras, or shown to a consultant who might know the species, genus 

or family (just like that). 

The vernacular names were given by Mr. Rexton Karisa, the field assistent. 

3.4 Field sample processing 

3.4.1 Floristic classification 

The fl or i.sti c . c 1 assi f i ca t i on serves as a base for the final map legend; it is a 

backbone for the vegetation and land use-map. The principles of floristic classi

fication, based on full species description, was introduced by Braun-Blanquet 

(1972). Sociological groups, differentiating and specific species are used to 

define vegetation types. . . 

For this survey, the vegetation relevée data were processed according to the 

Braun-Blanquet tabulation method. A diagonal matrix, including all species and 

sample plots (relevées) is formed. The initial columns (plots) and rows (plant 

species) are rearranged repeatedly, until a.matrix of mutually discriminant clus

ters of both plots ('abstract' plant communities) and plant species (sociological 

species groups) are obtained (see App. II). The final diagonal matrix is compres

sed into a synoptic table (App. Ill), and interpreted into a bar diagram, 

(fig. 6), to facilitate the use of the plot classification as a determination 

key for the map legend (see App. I, IV). 


