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INTRODUCTION 

'For ä correct appraisal of soils within a country or inter-cbuntries,: 

it is essential to standardize methodology-and classification "on trie survey and 
interpretation of soils in order to facilitate exchange of Knowledge1 and 
experience between countries and avoid duplication of research. This problem 
is all the more important in Africa where many systems of soil classification 
and survey procedures are in use and where language barrier is a serious 
impediment towards standardization of soil resources evaluation procedures 
between French and English speaking areas. 

Aware of the above need for a Regional approach to soil evaluation, the 
Delegates of ten West African countries who attended the FAO Seminar on the 
Evaluation of the Soil Resources of West Africa in Kumasi (I9T0) unanimously 
recommended that Soil Survey Organizations throughout West Africa should adopt 
the legend of the FAO/UNESCO Soil Map of the World as a system of reference 
with a view to unifying the various types of soil classification existing in 
the sub-region and that FAO should appoint a Soil Correlator to assist Member 
Countries of West Africa in this endeavour. 

FAO implemented the above recommendation as far back as June 1971 by 
appointing a Regional Soil Resources Officer at its Regional Office for Africa 
in Accra, Ghana. Since then, consultations and contacts established with the 
Governments and the leading Soil Institutions in the sub-region led FAO to take 
the initiative in setting a Soil Correlation Committee for West Africa. At the 
outset it was thought opportune to constitute and convene a Soil Correlation 
Sub-Committee made up of four national senior soil scientists nominated by their 
respective Governments and the FAO Regional Soil Resources Officer. Four 
countries (two each from French and English speaking countries) where National 
Soil Institutions exist, nominated one senior soil scientist each to form the 
membership of this sub-committee. The countries concerned are : Ghana, Nigeria, 
Togo and Senegal. 

The main purpose of this Soil Correlation Sub-Committee was, firstly, to 
lay the foundation for initiating soil correlation work at national and 
regional levels. Secondly, to identify and discuss those matters which relate 
to "oil classification, evaluation, management and conservation which most 
obviously allow for regional collaboration and, thirdly, to find ways and means 
for the establishment of regular vorking relationships on the above subjects. 
The activities of the Soil Correlation Sub-Committee are meant to lead progressively 
to the establishment of a fully-fledged Soil Correlation Committee for West 
Africa, the membership of which will be drawn from all the countries in West 
Africa. 

During the first Soil Correlation Sub-Committee Meeting, with field soil 
correlation tours organised in Ghana and Togo, in 1972, emphasis was laid not 
only on the need for but also ways and means of achieving the aims of establishing 
national and regional soil evaluation through standardised approach. As a 
positive step the meeting explored the possibility of achieving the above aim 
through specific programme of work. 
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The Soil Correlation Sub-Committee for West Africa with its Secretariat 
at the FAO Regional Office for Africa and whose activities are to be coordinated 
by the Regional Soil Resources Officer, will continue to function with its-delegates 
from Ghana, Nigeria, Togo and Senegal until a fully fledged Soil Correlation . 
Committee is convened. 
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P A R T I C I P A T I O N 

Members of the Soil Correlation Sub-Committee for West Africa 

Dr. H. B. Obeng 
Ag. Director 
Soil Research Institute (CSIR) 
Kumasi - Ghana 

Mr. B. T. Datiri 
Soil Conservation Officer 
Land and Water Resources Division -
P. 0. Box 2012 
Kaduna - Nigeria 

Mr. R. Sant'Anna 
Chef de la Division des Etudes Pedologiques 
et de 1'Ecologie Generale 
B.P. 1026 
Lome - Togo 

Mr. S. Peirera-Barreto 
Senior Soil Scientist 
0RST0M 
B.P. 1386 
Dakar - Senegal 

Dr. P. Mouttapa 
Regional Soil Resources Officer • 
FAO Regional Office'for Africa 
P. 0. Box l628 
Accra - Ghana 

Observers 

Soil Research Institute, Kwadaso, Kumasi - Ghana" . 

Dr. G.K. Asamoa 
Senior Research Officer 
Soil Research Institute (CSIR), 
Kumasi - Ghana 

-•-Dr.- S. V. Adu- -
Senior Research Officer 
Soil Research Institute (CSIR) 
Kumasi - Ghana 

Dr. C. S. Ofori 
Senior Research Officer 
Soil Research Institute (CSIR) 
Kumasi - Ghana 

Ghana 

Nigeria 

Togo 

Senegal 

FAO 
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Observers (cont'd) 

University of Ghana, Legon? Accra - Ghana 

Dr. D. K. Acquaye 
Dean, Faculty of Agriculture 
University of Ghana 
Legon, Accra 

Soil Research Institute, Lome, Togo 

Mr. Pennaneach Bruno 
Senior Soil Chemist 
Soil Research Institute 
Lomé - Togo 

Mr. C. Digninou 
Soil Scientist 
Soil Research Institute 
Lome - Togo 

Mr. L. Alaglo 
Soil Scientist 
Soil Research Institute 
Lome - Togo 

Mr. F. N'sougau 
Soil Scientist 
Soil Research Institute 
Lomé - Togo 

British Overseas Development Adminstration (B.O.D.A.) 

Mr. I. D. Hill 
Senior Soil Scientist 
Land Resources Division (B.O.D.A.) 

International Institute of Tropical Agriculture (l.I.T.A.) 

Dr. F.R. Moormann 
Senior Soil scientist 
I. I. T. A. 
P. M. B. 5320 
Ibadan, Nigeria 

office de la Recherche Scientifigue et Technique Outre Mer (ORSTOM) 

Mr. A. Perraud 
Directeur 
ORSTOM 
B. P. 1386 
Dakar - Senegal 
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Observers (cont'd) 

Institut de la recherche agronomique et tropicale et des cultures 
vivrières (IRAT) [ ~" ,. ..• !^~ 

Mr. J. Kilian -:   

Responsable de la Pedologie 
IRAT - IIO'Rue de l'Universite 
Te Paris - France 

Mr. A. Doumbia 
Soil Scientist 
IRAT - B.P. U38 
Bamako - Mali 

Ministry of Rural Development - Lome, Togo 

Mr. 0. Koffi 
Director of Agricultural Research 
B. P. 1026 
Lomé" - Togo 

FAQ Staff 

Mr. Moise C. Mensah 
Assistant Director-General 
Regional Representative for Africa 
FAO Regional Office for Africa 
P. 0. Box IÓ28 
Accra - Ghana 

Mr. Y. Habtu 
Deputy Regional Representative for Africa 
FAO Regional Office for Africa 
P. 0. Box 1628, 
Accra - Ghana 

Mr. C. des Bouvrie 
Regional Land and Water Development Officer 
FAO Regional Office for Africa 
P. 0. Box :628 
Accra - Ghana 

Mr. R. Carucci 
FA0 Team Leader 
Soil Survey Project FA0/EVB 
B.P. 1395 
Bouake - Ivory Coast 

Interpreters 

Mr. C. des Bouvrie 
Dr. F. R. Moormann 
Dr. F. Mouttapa 
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Officers of the Session.: ' ••_:__., 

. . . .Chairman : Dr. H.B. Obeng ••,....,•. 

Vice-Chairman : Mr. R. Sänt'An'nä s...;.-.-.'. 

Technical Secretary : Dr. F. Mouttapa 
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PROGRAMME AND AGENDA 

Sat - Sun 
June 10-f I 

Mon. June 12 

9.00 a.m. 

9.15 a.m. 

10.15 a.m. 

10.U5 a.m. 

11.30 a.m. 

12.00 p.m. 

2.3Ö p.m. 

U.00 p.m. 

Arrival of Delegates and Observers 

Opening Session. • .... 

Submission of Registration papers by participants. 

Welcome Address - Dr. M. Dowuona, Chairman, C.3.I.R. 
Address by FA0 Regional Representative for Africa 
Election of Chairman and Vice-Chairman' 

Coffee break 

Agenda Item I - Technical Session - papers by delegates of • 
Ghana and Togo : 

"Soil Correlation in Ghana" - by ' H.B. Obeng 

"Soil Resources of Togo and their importance for regional 
soil correlation" - by R. Sant'Anna 

Discussions on papers presented by delegates of Ghana and Togo. 

Lunch'break. 

Agenda Item I (cont'd) : papers by delegates of Nigeria, 
Senegal and FAO : 

"Land classification systems being used in Nigeria and-their 
Correlation problems" - by B.T. Datiri : 

"Definition and Characterisation of some Soils' of Senegal which 
' may serve as a system of reference in the French Classification" 
- by S. Peirera-Barreto. 

"Opportunities offered by FA0/UNESC0 Soil Map of the World for 
National and Regional Soil Correlation aiming at a better 
evaluation and management of soil resources in West Africa" 
- by F. Mouttapa 

Discussions on papers presented by the delegates of Nigeria, 
Senegal and FAC. 

Tuesday June 13 

7.00 a.m. 

7.30 a.m. 

8.15 a.m. 

9.30 a.m. 

Agenda Item 2 - Visit to Soil Research Institute, Kumasi 

Arrival at Kotoka International Airport 

Travel by air to Kumasi 

Arrival at Kumasi 

Tour of the various Divisions of the Soil Research Institute, 
CSIR, Kwadaso .- Kumasi. 

Inspection of profile pits showing representative semi-deciduous 
rainforest soils, Kwadaso Central Agricultural' Station. 
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Tue. June 13 (cont^d) 

2.30 p.m. 

U.00 p.m. 

6.30 p.m. 

Lunch break 

Visit to the National Cultural Centre. 

Cocktail party at the Central Agricultural Station, Kwadaso 
(courtesy of the Ag. Director, Soil Research Institute). 

Wed. June ih 

7.CO- a.m. 
to 

6.30 p.m. 

Thurs. June 15 
7.30 a.m. 
to 

6.30 p.m. 

Fri. June 16 

7.00 a.m. 

12.30 p.m. 

U.00 p.m. 

Sat. June 17 

6. 30 a.m. 

12.30 p.m. 

2.30 p.m. 

6.30 p.m. 

Sun. June 18 

8.00 a.m. 

12.00 p.m. 

5.00 p.m. 

8.00 p.m. 

Agenda Item 3 : Full day field tour in Ghana 

Trip to Atebubu with stopovers at Ejura and Atebubu. 

Inspection of profile pits enroute (packed lunch break at 
Atebubu). 

Agenda Item 3 (cont'd) : Full day Field trip to Accra via 
Bonsu and Nsawam with inspection of profile pits enroute. 
(Packed lunch at Nkawkaw). Night halt at Accra 

Agenda Item h : Visit to the Soil Institute of Togo 

Travel by road to Lome (Togo). Inspection of profile pits 
enroute from Accra to Lomé. 

Arrival at Lome and lunch break. 

Visit to the Division des Etudes Pedologiques et de 1'Ecologie 
Générale de 1'Institut Polyvalent de Recherches". 

Welcome to Togo address by Mr. Nahm-Tchougli, "Directeur de 
Cabinet" Ministry of Rural Development and Mr. Bloch, United 
Nations Resident Representative in Togo 

Cocktail party at the "Division des Etudes Pedologiques et de 
l'Ecologie Generale"(Courtesy of the Director of the Soil 
Research Institute of Togo). 

Agenda Item 5" : Field Tour in Togo 

Field trip to Davie, Nuatja, Chra, Atakpame, Anie 

Packed lunch rreak at Anie. 

Departure for Palime, inspection o'f profile pits enroute. 

Arrival and night halt at Palime. 

Agenda Item 5 (cont'd) 

Departure from Palime. Examination of soil profiles between 
Palime and Lome. 

Working session at the Division des Etudes Pedologiques et 
de l'Ecologie General - Lome". 

Departure from Lome by road to Accra. 

Arrival and halt at Accra. 
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Mon. June i9 : Agenda Item 6 

9.00 a.m. : Review and discussions in the light of the soil correlation 

field tours in Ghana and Togo. 

10.00 a.m. : Coffee break. 

10.30 a.m. : Agenda Item 7 : Meeting of the drafting team constituted 

by Members of the Sub-Committee. 

13.00 p.m. : Break for lunch 

1̂ .00 p.m. : Agenda Item 7 (cont'd) 

16.00 p.m. : Agenda Item 7= Adoption of recommendations. 
Closing session of the First Soil Correlation Committee Meeting. 

18.30- p.m. : Cocktail party at the Residence of the Assistant Director-
General of FAO and Regional Representative for Africa jointly 
offered by the FAO Regional Representative for Africa and FAO • 
Country Representative in Ghana. •' 
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OPENING SESSION IN GHANA 

AND 

WELCOME ADDRESSES IN TOGO 

The First Sub-Committee Meeting on Soil Correlation for West Africa was opcjne.i 
on 1'/- Jun« 197^ at Accra by Dr. M. Dowuona, Chairman of the Council for 
Scientific and Industrial Research (CSIR) on behalf of the Government of Ghana. 
Mr. Mensah, Assistant Director-General for African Affairs and Regional 
Representative for Africa delivered the opening address on behalf of the 
Director-General of FAO. 

At a brief ceremony arranged at Lome by the "Division de la Pedologie et de 
1'Ecologie Generale" for inaugurating the field correlation tour in Togo, 
welcome addresses were delivered by Mr. Pierre Nahm Tchougli, "Directeur du 
Cabinet du Ministère de l'Agriculture et de 1'Economie Rurale" on behalf of the 
Government of Togo and by Mr. Bloch, UNDP Resident Representative for Togo. 

Mr. Dowuona welcomed the West African Delegates and the participants of 
the meeting- he reiterated his views expressed during the FAO Regional Seminar on 
the Evaluation of the Soil Resources in West Africa held in Kumasi in December 1970 
when he had stressed the importance of modern soil survey methods and techniques 
for the evaluation of soils in developing countries in terms of their suitability 
for sound agricultural development. 

It was most gratifying to note, he remarked, that the important 
recommendation passed at the Kumasi Seminar relating to the assignment of a 
Soil Correlator, had been speedily implemented by the Director-General of FAO. 

He considered that this First Soil Correlation Sub-Committee Meeting 
would constitute an important step towards achieving standardization in the 
description, classification and evaluation of the soils in West Africa. 

The value of standardization in the use of common terminology and 
techniques could not be denied in a region such as West Africa, where with respect 
to soils, the lack of coincidence of state boundaries with those of "natural 
regions" is quite noticeable.. 

It was therefore, important that the sub-committee should succeed in its 
task in order that in future, a basis could be laid for a common system of 
classification and correlation ' :" the soils of the Region. 

He called attention to the fact that the work of the Sub-Committee as well 
as of the main Committee was part of the FAO/UNESCO Soil Map of the World Scheme, 
which provided a basis for widening the knowledge on soils and for transfer of 
experience in soil technology. 

Dr. Dowuona stated further that soil study which is basic to all development, 
should be vigorously pursued, in order to be better equipped to tackle the problems 
of living on this Earth and those of economic development generally. He, 
therefore, wished to link the importance of finding a common vocabulary for the 
soils of the area to the all important objective of establishing wider economic 
groupings in West Africa as well as on the entire continent. The same need for an 
enlargement of the horizon beyond national boundaries would hold true for all 
associations in science and indeed all spheres of knowledge. 
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3. Mr. Moise C. Mensah, Assistant Director-General for African Affairs and 
Regional Representative for Africa, then remarked: that. the. presence of Senior 
Soil Scientists at this first Sub-Committee Meeting bore witness to the most 
encouraging interest shown in this undertaking by FAO's Member Nations and. its 
sister technical assistance organizations alike and thanked the Chairman of the 
CSIR and the Directors of the respective Soil Research Institute o.f Ghana and 
Togo for the excellent preparation made. 

He said that the importance given by FAO to the recommendations made ' 
during the Soil Seminar held at Kumasi in December 1970 was a testimony to the 
speedy appointment of'the Regional Soil Resources Officer to work in cooperation 
with National Soil Scientists with a view to initiating and pursuing regional 
soil correlation for better soil evaluation and management. However * he reminded 
the meeting that meaningful results in soil correlation in the broadest sense 
could only be achieved through a concerted approach by all soil specialists 
working in the Region. Similar recommendations had recently been made at various 
meetings sponsored by FAO and bilateral programmes. Time had now come to 
translate these recommendations into practical action "on the ground". 

A Soil Correlation Committee for West Africa could stimulate this much-
needed cooperation, and by inaugurating the present sub-committee, an important 
first step had been made. The main purpose of this meeting was to lay the 
foundation for a more fully fledged committee. 

A first priority, he stressed, would be to make optimal use of the 
considerable information on West African soils already in existence, to 
correlate these results at the national and regional levels, in order to enable 
transfer of knowledge relative to soil evaluation and management. Emphasis should 
be laid on the use which is to be made of these soil data by those who are 
concerned with agricultural development 'in the field. 

Wishing the Meeting a complete success, he expressed the hope that an 
example may be set for similar meetings to be undertaken in the East and Central 
African Regions. 

h. Welcoming the Delegates of the Sub-Committee Meeting on behalf of the 
Government of Togo at the "Division de la Pedologie et de 1'Ecologie Génerale" 
at Lome, Mr. Nahm-Tchougli, "Directeur de Cabinet" in the Ministry of Rural 
Development expressed the priority given by his Government for : international 
cooperation and collaboration, the betterment of the rural population, and the 
war against famine, malnutrition, diseases and rural exodus. He remarked that 
in the present context of soci:-economic changes taking place in Togo, soil 
science has to play a key role in the agricultural development programme. 
Unfortunately, soil science in Africa, and more particularly in Togo is at an 
early stage of development. Problems related to soil management and 
productivity are many and they have to be solved as rapidly as possible to 
satisfy the pressing need of the Nation. This can be achieved rapidly only through 
effective and constructive collaboration and cooperation of neighbouring nations 
within the Sub-7egion. He particularly thanked the United Nations and specifi
cally FAO and more particularly its Regional Office for Africa for having brought 
together National Soil Scientists of West Africa for building up such 
inter-regional collaboration and cooperation through the establishment of the 
Soil Correlation Committee for West Africa. 
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He expressed also his gratitude to the Soil Research Institutes of 
Ghana and Togo and to all other Delegates who are contributing to the success 
of this Seminar. He called the' Soil Scientists to keep always in mind during 
their deliberations the urgent needs of the farmers who have to make a decent 
living from the soils. 

5. Then Mr. Bloch a United Nations Resident Representative for Togo welcoming 
the Delegates thanked the Government of Togo for hosting the Delegates and for 
the good arrangements made by its National Soil. Institute for making this 
technical meeting a success as well as for the confidence put by the Government 
"vis-ä-vis" of the United Nations. (*) 

(*) The full text of the main addresses made in Ghana and Togo are 
given in Appendix A of this report. 
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ELECTION OF CHAIRMAN AND VICE-CHAIRMAN 

Dr. H. Obeng, Delegate from Ghana-was elected Chairman of the 
First Soil Correlation Sub-Committee Meeting for West Africa. 

Mr. R. Sant'Anna, Delegate from Togo was elected Vice-Chairman 
of the Meeting. 
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SUMMARY OF TECHNICAL DISCUSSIONS 

I. PRESENTATION OF TECHNICAL PAPERS 

I.I. Discussions have been initiated by the presentation of the following five 
papers summarized in Appendix D. 

1. Soil Correlation in Ghana - H. Obeng 

2. The Soil Resources of Togo - by R. Sant*Anna 

3. Soil Survey and Land Classification in Nigeria and its Correlation Problems 
- by B.T. Datiri 

h. Definition and Characterisation of some soils of Senegal which may serve as 
a system of reference in the French classification - by S. Peirera-Barreto 

5. Opportunities offered by FAO/UNESCO Soil Map of the World for National and 
Regional Soil Correlation aiming at a better evaluation and management of 
Soil Resources in West Africa - by F. Mouttapa 

Ï.2. Characterisation of "ferrallitique" and "ferrugineux" soils 

It was remarked that the Soil.Map of Togo at the scale of 1:1 000 000 prepared 
by Mr. Lamouroux shows more than half of the country under "sols ferrugineux"; on the 
contrary most of the soils in Ivory Coast are known as "sols ferrallitiques". 
Questions were raised whether the soil scientists who have worked in Ivory Coast if 
asked to map soil in Togo may find more "ferralitic soils" than Lamouroux. 

It was agreed that it is often difficult to differentiate a "sol ferrugineux" 
from a "sol ferrallitique" by using any of the following criteria :-

a) Climate : Both of the soils are found in hipjti or lower rainfall-areas. The 
rainfall limit of 1200 mm distinguished in Madagascar for differentiating 
these soils is not valid for Senegal, Ivory Coast, Ghana or Togo. 

b) Soil colours are not diagnostic. 

c) Cation exchange capacity presents a broad overlapping range. 

d) If base saturation is taken inJ' . consideration 80% of the soils will go under 
"Sols ferrugineux". 

e) The sexquioxide ratio, as evidenced by the recent work of Dr. Segalen, is more 
related to the drainage condition in the soils than to the pedogenetic processes. 

f) Clay skins and textural B horizon are not often the characteristics of "Sols 
ferrugineux" alone. 

However, it was agreed that soil structure and the compactness of the A and B 
horizons are often consistent criteria used in the field for differentiating 
"sol ferrugineux" from "sol ferrallitique". 



15 

Dr. Perraud reported that sandy soil formations overlying an older ferrallitic 
material are found in the North Eastern zone of .Ivory Coast, which is' 'Characterised 
by one rainy season followed by a long dry spell. These soils characterised by a 
deep surface horizon rich in organic matter.and a massive B horizon have been 
classified as ferruginous soils. Such'.soils have been classified by.earlier French 
soil scientists as "sol ferralitique". As a. result of this, the soil map of Ivory 
Coast prepared by Dr. Perraud indicates more"Sol f errallitique" than maps prepared by 
earlier French soil, scientists. .... . : . 

However, it was agreed that soil structure and the compactness of the 
A and B horizons are often the consistent criteria used in the field for., 
differentiating a "sol ferr'ugineux" from a "sol ferrallitique". Thus a "sol 
ferrugineux" is often characterised by a massive, compact and well differentiated 
soil horizons; while the profile of a "sol ferrallitique" shows a deep and • 
homogeneous soil with well developed soil structure. 

.3 Need for standardization of soil description and classification at 
national and regional level 

It was remarked that soil studies and surveys, within a country, are carried 
out in the sub-region either by one national research organization like in Ghana and 
Togo or by various Universities or bilateral or multilateral agencies like in Nigeria. 
In this latter case, each institution follows its methodology and approach and no 
meeting ground exists to evolve a common procedure for evaluating soil resources at 
national level and undertake experiments on their management. 

In Nigeria, soil studies have been carried out by using various systems of 
classification: d'Hoore classification is used for Northern Nigeria, whereas the 
systems of Vine and Charter are frequently adopted in the North-Western part. The 
Easterr. zone is mainly mapped by using the Dutch soil classification. Presently, 
the Land Resources Division of the British Overseas Development Adminstration is 
mapping soil in Nigeria by using the FAO system. Therefore, it was generally agreed 
that there is an urgent need for countries like Nigeria to take immediate steps to 
standardize terminology and methods of soil characterisation and classification on 
national level with a view to correlating soils so far distinguished in the country. 

In the French speaking areas of West Africa soils are described and classified 
as per the French Soil classification evolved by Prof. Aubert. Since the French 
classification has been improved and standardized over the past few years, it was 
remarked that it would be necessary to review the 'earlier work for bringing uniformity 
and improving soil correlation at national and regional level. 

In the English speaking area; "he systems of classification used -.re derived 
mainly from Charter, Brammer, Vine, d'Hoore and more recently USDA 7th approximation 
and FAO systems. 

It was observed that the basic soil unit used in most of the soil classifi
cation systems prevailing in the sub-region for characterizing and describing soil is 
"soil series". The definition of soil series in the French system is very close to 
the one defined in the USDA Soil Survey Manual. 
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I.U Objectives of the Soil Correlation tours in Ghana and Togo 

It was accepted that most of the technical discussions of practical value can 
be advantageously held during the field correlation tours in Ghana and Togo which 
have been organized by the Soil Research Institute of the Council for Scientific 
and Industrial Research at Kumasi and the "Division des Etudes Pedologiques et de 
1'Ecologie Generalede 1'Institute Polyvalent de la Recherches" at Lome. The main 
purposes of these tours were to :-

a) observe some of the major soil formations occuring in Ghana and Togo. 

b) characterise and classify them in the system of classification in use 
in Ghana and Togo and give their equivalent in FAO/UNESCO system of soil 
groupings. 

c) relate the soil profiles to their environment. 

d) discuss problems of their utilization and determine their limitations to 
cultivation. 
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2. SOIL CORRELATION TOUR IN GHANA 

The major representative soil formations occurring in the following main ecological 
zones of Ghana as described below, have been studied by following three transects : 
a) Kumasi - Atebubu; b) Kumasi - Accra; c) Accra - Aflao (see Index Map). 

Ecological zones Names of Soil Series 

Semi-deciduous rain-forest zone Bekwai - Kumasi - Asuansi 

Juaso - Bompata - Akumadan 

Forest Savannah-transitional zone EJura - Wenchi - Changnalili 

Coastal savannah zone Ashaiman - Akuse - Agawtaw 

2.1 Moist semi-deciduous rain-forest zone 

2.I.I. The environment 

A. Climate 

The semi-deciduous rain forest zone is characterised by two rainy seasons with 
monthly totals reaching their maxima in May-June and October. The totals in each of 
these months are similar and the period December to February and mid-July, August and 
early September are much drier than the rest of the year. Yearly total rainfall 
varies from 1270 to 1778 mm. Temperatures are high with little variation from year 
to year. Absolute minima and maxima temperatures range between 10 C and 33 C. 
Relative humidities are generally over 90$ during the night and early morning. 
Humidities are below $9% in January where there is a considerable fall in humidity. 

B. Geology and Geomorphology 

The area traversed is mainly on ancient crystalline rocks constituted by 
Birrimian schists and phyllites, granites, grandorites and diorites. Tarkwaian 
and Togo sediments comprising of sandstones, quartzites, phyllites, conglomerates 
and shales have also been encountered. Over the schists, phyllites and granite the 
topography ranges from gently undulating to gently rolling; slopes usually range from 
3 to 80$. Broad flat-floored or rounded valleys are separated by gently rounded hills 
(60 to 90 m above the valley bottoms); however, steeper relief reaching approximately 
2l*0m are often seen where Upper Birrimian rocks occur. 

The Birrimian and granitic topography is diversified by inselbergs some of 
which are ancient peneplain residuals. The lower ones (U5 to 300 m above sea level) 
are capped with ironpan or with deep, red, uniform, relict, piedmont drift soils. The 
higher ones 1000 - 2^00 m to 300 - 720 m are capped with bauxite crust. 

Over the Tarkwaian and Togo rocks, slopes are very steep and the topography more 
markedly rugged than in the phyllites and granite areas. The Tarkwaian sediments cons
titute the major gold bearing rocks of Ghana. 

C. Vegetation and Land Use 

The zone is dominated by moist semi-deciduous rainforest of the Celtis-
Triplochiton Association of Taylor (1952). Many of the species are deciduous for 
various periodsbetween October and April. It is within this area that most food arid 
cocoa farming takffl place in Ghana. The major food crops grown include plantains, 
bananas, cassava and cocoyams; coffee and cola are also important in this area. 
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2 .1.2. Soil formations occurring over phyllite and granite 

The various soil series occurring in the recurring toposequence observed 
over phyllite and granite are indicated in diagram No. 1; this diagram 
illustrates the occurrence of the various soil series in the landscape and is by 
itself self-explanatory. 

Three soil series in the above associations have been examined during 
the field visits; they are : Kumasi, Ö&icwai and Akumadan. The full 
descriptions of these series along with analytical- data are given in Appendix B. 

2.1.2.1. Kumasi Soil Series is characterized by :-

a) An A horizon relatively rich in organic matter (8$ in the 
first 10 cm) free from iron stone concretions; with fine granular and 
friable structure. Soil texture is sandy clay loam to loam. 

b) An Argillic B horizon containing 25 to 35$ by volume of quartz gravel 
and ironstone concretions up to a depth of 150 cm. Soil texture is 
gravelly clay. The base saturation is less than 50. 

Limitation 

- The fertility status of these soils decreases very rapidly after 
clearing and cultivation. Deficiency of phosphorus is shown after 
2 to 3 years of continuous cropping. 

There is no response to nitrogen during the first year of cultivation. 

These soils are susceptible to erosion particularly when brought 
under sustained food crop cultivation. 

Gravel may become a serious limiting factor if it exceeds 60$ by 
volume. 

Classification 

Forest Ochrosol, gravelly phase (Ghana) 
Dystric Nitosols, petric phase (FAO ) 
Typic paleudult (USDA ) 

• "Sol ferrallitique fortement (French) 
desatur^, remanié, modal 

2.1.2.2. Bekwai Series is characterized by :-

a) An A horizon with organic matter content of 5-2$ on the first 5 cm 
and 2.7$ below; the texture is clay loam; the structure is moderately 
granular and is friable. 

b) An argillic B horizon, dark red (7.5 YR 3/6) to red (7.5 YR-6) in 
colour with massive and firm structure; the texture is- clay, ironstone 
concretions and quartz (25 to 30$ by volume) are found up to an 
average depth of 150 cm; base saturation is less than 50$. 

Limitations 

This soil has almost the same characteristics and limitations of 
the Kumasi series. 
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Classification 

Forest ochrosol, concretionary phase (Ghana) 
Humic Nitosols , petric phase (FAO ) 
Rhodic paleudult (USDA ) 
*Sol ferrallitique fortement désaturé (French) 
remanii, modal? 

2.1.2.3 Akumadan Series 

Akumadan series is a very deep red soil, free from gravel and occurring 
usually in relatively flat to slight undulating summit. It is developed in drift 
material covering the old erosion surface and is characterized by :-

a) A thin A horizon relatively rich in organic matter (5.h^%) of dark 
reddish brown colour (2.5 YR 3/6); the soil texture is clay-loam. 

b) An homogeneous deep argillic B horizon of dark red colour (10 YR 3/6) 
with medium sub-angular blocky and firm structure; the soil texture 
is clay. •-

Limitation 

Akumadan series has very good physical characteristics.; however, its 
fertility status decreases very rapidly after deforestation; deficiency in 
phosphorus appears very quickly after I to 2 years of cultivation. The soil is 
susceptible to erosion when brought under sustained single cropping system of 
cultivation. 

Classification 

Forest ochrosol, non concretionary phase (Ghana) 
Humic Acrisols (FAO ) 
Rhodic Paleudult • ^ (USDA ) 
"Sol ferrallitique fortement desature (French) 
typique, modal sur materiel remanié 
(au niveau de la familie)". 

2.1.3 Soil formation occurring over Tarkwaian sediments 

Juaso and Bompata series have been observed under the Tarkwaian schists 
and quartzites. The detailed profile descriptions and the analytical data for the 
above two soil series are given in Appendix B. 

2.I.3.I. Juaso series is characterized by : 

a) A thin A horizon relatively rich in organic matter (5$) of dark brown 
colour (7-5 YR U/2) with medium crumb structure; the texture is sandy 
loam; frequent ironstone concretions and quartz gravel are found in 
this A horizon. 

,b) A deep argillic B horizon of red colour (2.5 YR U/8) with massive 
structure; ironstone concretions and quartz gravel are abundant in 

' the first 100 cm and decreases below (30 to 35$ by volume); the texture 
is clay. 

c) Mottles are noticed in the horizon free from gravels at 120 cm depth. 
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Limitation : The fertility status of this soil which is mainly localised 
in the A horizon decreases rapidly after clearing of the forest and under 
sustained cultivation. 

A high percentage of gravel (60% by volume) may be a limiting factor 
for certain food or cash crops. 

Classification 

- ForeBt ochrosol, concretionary phase (Ghana) 
- Humic Acrisols, petric phase (FAO' ) 
- Rhodic Paleudult (USDA ) 
- "Sol Ferrallitique fortement dêsaturé (French) 

remanié, rajeuni". 

2.J-3.2 Bompata Series is characterized by :-

a) A horizon of dark reddish brown colour (5 YR U/k) with crumby to fine 
subangular blocky structure; the soil texture is sandy loam. 

b) A very deep (600 cm) homogeneous argillic B horizon; dark red in colour 
(10 YR ^/6) and free from gravel; the structure is medium Bubangular and 
firm; the soil texture is clay. 

Limitation 

No limitation on physical properties. 
The fertility status decreases rapidly after clearing of forest and under 
sustained cultivation. 

Classification 

Forest Orchosol, non-gravelly phase (Ghana) 
Dystric Nitosols (FAO ) 
Rhodic Paleudult (USDA ) 
"Sol ferrallitique fortement remanie (French) 
au niveau de la familie". 

2.I.U Summary of field discussions 

The presence of a thick ironstone concretion and/or quartz gravel layer, 
within 1 m of the surface (Kumasi, Bekwai, Juaso series) or very deep in the 
profile (Akumadan or Bompata), indicates that most of the soils observed are not 
originating from the rock formation underlying, immediately below. Hence, the 
evolution of the soils materials above and below the gravel layers may be 
different. Often the evolution of the soil above and below the gravel layers may 
be influenced by the water movement in the soil profile (lateral and vertical) 
which could be very different. 

It was noticed that the character "remanié" is introduced in the French 
classification at a higher level. While this character is considered at phase, 
series or the family level in the USDA and FAO systems. 



DIAGRAMS ILLUSTRATING SOME TYPICAL GHANA SOILS IN THE FOREST ZONE 
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