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FOREWORD

IN JUNE 1951 the Gold Coast Department of Soil and Land-Use Survey was
inaugurated and charged with the soil, vegetation and land-use survey of the
country as a whole.

Since this date this soil survey organization, now the Ghana Division of
Agriculture, Soil and Land-Use Survey Branch, has surveyed on a regional basis
some 18,620 square miles of the closed forest and coastal thicket zones and 9,500
square miles of the interior and coastal savannah zones.

This report presents the first published results of one of these regional surveys.

To pedologists working in the inter-tropical region it will be of interest
because of the information it gives on the survey methods which have now been
established as suitable for conditions in Ghana. Mr. Ahn’s report is documentary
justification of the hard work, often under very unpleasant conditions, which
he and his team of assistants have put into the survey of this area of little-exploited
forest, where air photographs, the modern aid to soil surveying, cannot be used
to any significant extent.

More importantly, it will be of particular interest to administrators, scientists
and, of course, to the general reader in Ghana and West Africa, firstly because
of the suggestions it gives for the development of the Lower Tano Basin itself,
and secondly because of the light it throws on the soil conditions most suitable
for cocoa, rubber, oil palm and other crops of the closed forest zone.

The survey of this region was decided upon at an early date in the programme
of countrywide surveys. The wisdom of this decision has been shown by the great
amount of information, including soil analytical data, which the survey has
provided on the environmental conditions and agriculture associated with the
transition from leached, acid soils in the humid south-west of the country to the
less acid soils of the central part of the forest zone. And the report as a whole
amply illustrates the fact that soil surveys can, and must, play an essential role
in the development of Ghanaian agriculture.

HON. F. Y. ASARE, Mm.p.
Minister of Food and Agriculture

ACCRA
April, 1959
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INTRODUCTION
How to use this Report

THIS REPORT has been written to enable farmers, administrators and others interested in the use
and development of the soils of the region to identify the soils with which they are concerned and to
learn their characteristics and potentialities, as far as these are known to date. It has therefore been
made as simple and as practical as possible.

The report is divided into three parts. Part I gives a general geographical account of the basin
as a whole, discussing first the physical features of climate, geology, relief, vegetation and soils which
form the geographical setting, secondly the social and political organisation of the area, and finally
the economic activities of its inhabitants, including agriculture and forestry.

Part II, on the other hand, divides the basin into separate soil associations and discusses the
soils and land-use of each of these associations in turn. In this way, a reader interested in only a part
of the basin will need to refer only to those sections of Part II dealing with the soil associations that
cover his area. He will find that each soil association includes a number of individual soil series which
occur in a fixed and fairly regular pattern related to the relief, and that notes on land-use and vegeta-
tion and recommendations for future development are all given under each association.

Part III contains a more detailed and technical description of both soils and vegetation, and
gives laboratory analytical data for many of the soils. This may be regarded as an appendix to Parts I
and II, to be referred to when required.

A glossary of some of the commoner soil and vegetation terms used in the report is given at
the end, pp.263-266.

Purpose of the survey

The survey of the soils of the Lower Tano Basin formed part of the systematic survey of the
soils of Ghana undertaken by the Department of Soil and Land-Use Surveyl. For this, Ghana has
been divided into river basins which are surveyed by Detailed Preliminary methods (page xviii,
below) so that a broad picture of the soils of the country is obtained prior to more detailed work
being carried out in selected areas. The Lower Tano Basin is of particular interest since it covers an
area where the rainfall increases from about 60 inches per annum in the north to over 85 inches in the
south, behind the coast, where the rainfall is the heaviest in Ghana. Together with the adjacent survey
of the Upper Tano Basin, already completed, this survey therefore gives a cross section of soils and
vegetation from the northern fringe of the forest where it merges into savanna in the Techiman and
Sunyani areas, to the wettest type of forest, the evergreen rain forest, in the extreme south.

As a result a considerable amount of new information is now available on the relationship between
rainfall on the one hand and soil reaction, depth of weathering, vegetation, and the content in the
soil of organic matter and plant nutrients on the other. Upland soils have been divided into two
major groups according to their reaction. The more strongly leached group, the oxysols, are found
to correspond closely in their distribution with the rain forest, while the less strongly leached ochrosols
are associated with the semi-deciduous forest to the north.

In the north of the basin particular importance attaches to cocoa soils. In the south, where the
rainfall is heavier, the upland soils are too acid for cocoa and attention is directed to their suitability
for such crops as rubber, oil palm and coconuts. The survey aims at indicating what crops can be

1 After 1st August 1957, the Ghana Department of Agriculture, Division of Soil and Land-Use Survey. After 1st July
1958, the Ghana Division of Agriculture, Soil and Land-Use Survey Branch. Since December 1959 the Soil and
Land-Use Survey Branch of the Scientific Services Division of the Ministry of Food and Agriculture.
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grown within the basin and, equally important, those which it would be a waste of time and money
to try and establish.

The soil surveyor is responsible for the collection and presentation of a large amount of informa-
tion on soils, vegetation and current land-use which is essential background information for the
formulation of an agricultural policy, but it is not necessarily his duty to formulate that policy, or to
carry out the agricultural trials which may be necessary on the different soil series he has established.
Both the soil surveyor’s observations on crop condition in the field and the available soil analyses may
serve as a preliminary guide to soil potentialities, but for the formulation of an agricultural policy it is
necessary to take a very broad view and also a long-term one. It would be ruinous in the long run to
use up rapidly the stored fertility of the land in planting crops which will do well for a year or two
only and then leave the land exhausted, when the planting of permanent tree crops may save the soils
and keep them productive for many years to come, as well as avoid the continual drain on the farmers’
energies involved in clearing ground which is soon allowed to revert to bush again. The needs of Ghana
and the profitability or otherwise of selling abroad what can be grown must also obviously influence
any development programme based on the basic information obtained during the course of this survey.
The text and maps of this report together form one of the tools with which future agriculture and
land-use planning will, it is hoped, be undertaken, and if used as such the money and energy expended
on the survey will be more than justified.

Conduct of the survey

The field work of the survey took nineteen months to complete. It began in November 1954 and was
‘completed-at the end of 1956, there being a break of five months from May to September 1956.

Altogether 887 miles of traverse were surveyed, and over 9,500 chisel holes dug. These were sup-
plemented by the digging and sampling of 473 pits, and about sixty of these sets of samples were
subsequently analysed in the laboratory. In addition to general traverse work, nineteen detailed
sample strips each 1 mile by } mile were laid down, and their relief, vegetation, soils and land-use
recorded in detail. This report is therefore based on 10,000 sets of soil samples involving about 60,000
individual samples, there being 5-6 samples from each chisel hole and 6-15 from sample pits, and on
vegetation enumerations which, on sample strips alone, included the identification and mapping of
30,000 trees.

The lack of roads and settlements in the central part of the area in particular made the work both
slow and difficult, particularly in the rainy seasons when the paths were swampy and the streams
swollen. Field parties had to walk long distances and work with inadequate accommodation, while
all soils and equipment from these remoter areas had to be head-loaded. Both food supliesp and local
labour were often short.

All aspects of the work were under the general control of the officer in charge, who identified the
samples from every p it and chisel hole, and who has written this report on the survey after the
completion of the field work. In the supervision of the field work he was assisted by K. A. Asiedu,
‘Assistant Soil Survey Officer, who sampled most of the pits and, with S. Osei Yaw, Leading Field
Assistant, did the vegetation recording. The correlation section, responsible for the description of all
chisel hole and pit samples, was in the charge of H. A. Appiah, Leading Field Assistant. These were
assisted by a team of field assistants, soil grinders, clerical assistants, drawing office assistants, drivers
and fitters, who, though too numerous to mention by name, all played an essential part in the running
of the survey, while a large body of anonymous labourers did the hard work of line-cutting, digging
and carrymg '

. Method of survey employed

This Detalled Preliminary survey is intended to delineate in broad outline the soil associations found
in the area.-The method employed consists in making traverses along roads, paths, forest reserve
boundaries or specially cut lines and recording the vegetation and sampling the soils along these
traverses at regular intervals. Chisel holes are dug at intervals of 10 chains (220 yards), so that there
dre ‘eight to every mile of traverse, and samples are taken to a depth of 48 or 60 inches, the deepest
sample being extracted with a soil auger. These are supplemented by the digging of a lesser number of
pits, 6 x 3 feet, to any depth necessary, usually to 6-10 feet but occasionally to much more. These
pits are sampled very carefully and selected samples stored for subsequent analysis in the laboratory.
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This network of traverses serves to indicate the extent of associations, the drawing of the bounda-
ries of which may be helped by a study of the relief and geology. Within each soil association, how-
ever, it is necessary to examine in more detail the inter-relationships-of the individual soil series which
make up.the association and this is done by the cutting and recording of sample strips. Sample strips’
are 1 mile long and } mile wide, and six traverse lines 4 chains apart are cut along the length of the
strip. The strips are sited so as to be typical of a $oil association and to include a range of relief from
valley bottoms to hill summits. Along the traverse lines chisel hole samples are taken at 4-chain intervals
so that the whole strip is therefore covered by a 4-chain grid of chisel holes, and the soil map is based
on the identification of these samples. This is supplemented and checked by the digging of soil pits. .
At the same time maps are prepared showing the land-use, vegetation and relief of the strip. Of the
trees all the emergents, 25 per cent of the canopy layer and 5 per cent of the shrub layer are identified .
and mapped according to height groups, and levelling of the area is used to give a detailed contour
map which will show the relationship of soils and relief. Information is also réecorded on the farming
on the strip, if any, including the crops and their spacing. Each strip therefore provides detalled basic
information on soils, land-use and vegetation. '

Every chisel hole sample is described and these descriptions, together with vegetation and land-use
records; are filed for future reference. Each pit sample is also described, a diagram of the profile drawn
and representative soil samples boxed so that they can afterwards be inspected at the Branch-head-
quarters by anybody interested. Sample strip maps are also available for inspection,

The field team responsible for this work forms a mobile unit equipped with tents and lorries which-
uses a number of convenient villages as temporary bases. The distribution of traverses is shown in
Map 1. On the average there are over 30 miles of traverse for.each 100 square miles. Traverse distribu-
tion is, however, uneven. This is because uniform areas need fewer traverses than more complicated .
ones such as Nzima, but also because some areas are so inaccessible that it would have taken too long .
to examine them in more detail. The reliability of the final maps depends partly on the closeness of the-
traverse lines. Since a map showing traverses accompanies this report it can eas11y be seen which areas

have been relatively closely surveyed and which more generally, and the remaining maps must be
interpreted accordingly.
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PART I-GENERAL DESCRIPTION OF THE BASIN

Physical Features of the Region

Position and area of the basin

THE LOWER Tano Basin occupies the extreme south-west corner of Ghana, extending from
6° 20’ N, to the coast at 4° 55" N, Its north-western boundary follows the watershed of the Tano with
the Bia, and thence runs due south along the political boundary with the Ivory Coast which follows
the Tano itself in the south-west of the basin. Its eastern boundary is formed by the watershed with the
Ankobra. (See Fig. 1.)

To the north it has been divided from the Upper Tano Basin at a convenient point where the basin
narrows. The Lower Tano Basin is therefore somewhat mushroom-shaped, with a broad area in the
north, including Enchi and Asankrangwa, a relatively narrow waist in the centre, and then a broader
base in the south along the coast. '

The total area of the basin is about 2,767 square miles.

Climate
General considerations

The climate of the basin is characterised by a high rainfall falling in two main wet seasons and a uni-
formly high temperature. Such a climate is highly favourable for plant growth, which continues
uninterrupted throughout the year and it is the climate, rather than the soil, which is the greatest asset
of the forest zone. In some respects however the climate is too favourable, for plants develop little
resistance to fungus or disease which are also encouraged by the high temperatures and rainfall. Plants
grow rapidly even where the soil is poor, and this fact has sometimes been responsible for exaggerated
ideas of soil fertility based on the lushness of the vegetation supported. Since there is little seasonal
change of temperature, the seasons vary mainly in their rainfall. The annual distribution of rainfall
regulates agriculture and the seasonal rhythm of clearing, burning, planting and harvesting.

The enervating effects of high temperature and humidity on the health and working capacity of
both the indigenous inhabitants and European immigrants have often been exaggerated, but there is
little doubt that the temperature is well above the optimum for both physical and mental work and
that the high humidity also reduces energy, while there is a lack of any cold season to brace and sti-
mulate. Many of the supposed lowering effects on human activity of the climate however, are due
rather to the diseases associated with it than to the climate itself. Under hot wet conditions bacteria
and insects multiply rapidly. Malaria and other fevers undoubtedly reduce the capacity for work of
those affected, and most local people suffer from chronic mild malaria to which they are only
partially resistant.

The effects of the high temperature and rainfall on the soil are both direct, causing deep weather-
ing and leaching, and indirect through the influence of the vegetation and the high level of bacterial
activity in the soil. Climate, where it is as extreme as that of the basin, becomes the predominant soil
forming factor, so that soil fertility usually depends more on climate than on parent rock.

Type of climate

The climate of the area is classified as equatorial monsoon and owes its rains to low pressure areas over
the Sahara attracting winds from south of the equator. These winds reach the West African coast as
south-westerlies and the angle at which they cross the coast as well as the interior topography affect
the amount and distribution of the rainfall. The Lower Tano Basin is situated in the south-west corner
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of Ghana, the wettest part of the country, and falls within a heavy rainfall area which extends west
along the coast to include part of the Ivory Coast. This is separated by a relatively dry area in the
central Ivory Coast from the larger area of still heavier rainfall in Liberia, Sierra Leone and French
Guinea.

West African weather in general is influenced by three principal air masses which oscillate north
and south with the seasons, their passage being about one to two months behind the apparent move-
ment of the sun. The most southerly of these masses is the moist monsoon air mass coming from the
South Atlantic ocean and the most northerly is the dry Harmattan from the Sahara area. Between
the two are equatorial air masses of generally ascending air known as the Inter-Tropical Convergence
Zone. In January this zone reaches its southern limit and is then above the Lower Tano Basin. As it
moves north, the basin comes under the influence ‘of thé monsoon mass. The harmattan air mass,
which brings dry conditions with little cloud, has little influence on the climate of the basin which
therefore comes under the effect of the monsoon and equatorial air masses alternately these produce
variable weather which includes moderate to very heavy rain. ,

Further details on these:air masses can be found, if required, in numerous recent publlcatnons~
such as in Walker, in press. The following notes on various aspects of the climate will probably be-
found to be sufficient to define the climate in more general terms,

Temperature

Temperatures w1thm the basin are uniformly high, with little difference between day and night tempera-
tures.and little change from sc¢ason to season.

Table 1, p.3, shows mean monthly temperatures for Axim, and these ﬁgures can be taken as
typical of the southern half of the basin. August is the coolest month throughout the area partly
because of the high amount of cloud cover: at Axim the mean August temperature at 3 p.m. is 78:7° F
This rises to 86'7°F in March, the hottest month, so giving a mean annual range of only 8°. The coolest
time recorded in the 24 hours is at 6 a.m., and. these mean minima show even less seasonal change.
They vary between 73:3° in August to 77-3° in March, a range of only 4°. The annual mean shows.
a daily variation.from 75-3° at 6 a.m., to 83 1° at 3 p.m., a mean daily range of only 7-8°.

‘In the north of the basin the temperature differs only slightly from that near the coast. No long
penpd figures are available for stations within this part of the basin, but figures for Wiawso and for.
Bibiani, just outside the basin, suggest that mean minimum temperatures are very similar, whilé mean
maximum temperatures are either similar to or very slightly less than those quoted for Axim. o

Rainfall
The annual rainfall of the basin and adjoining areas is shown in Fig. 1, p.xx. This shows an area of
over 85 inches per annum in the extreme south of the basin, with a progressive lowering of the total
rainfall further inland to a minimum of under 60 inches per annum at Asankrangwa.

These average figures hide a considerable amount of year-to-year variation. At Aiyinasi Agricul-
tural Station, for example, complete annual records are available only since 1950 (Table 3, p.0.) but’
in the seven years recorded the annual total has varied between 62-5 inches in 1950 and 125-02 inches
in 1951. In June alone, the month with the heaviest rain, total rainfall was 20-51 inches in 1949 and.
5023 inches in 1957, wh11e May has varied between 9:36 and 20-23 inches and October between 4-49
and 2645 inches in the same short period. These figures represent a very great variation on either side
of the average. At Bisao, near Samreboi, rainfall records kept by Messrs. A.T.P. Ltd., show annual,
totals as high as 90 inches while the month with the heaviest rain has been a different one nearly every
year since records were begun in 1949. Table 4, p.4 shows extremes of monthly and annual rainfall
totals for Axim, Wiawso and Bibiani: these figures suggest that the heavier rainfall near the coast
varies more than the less heavy rainfall in the north of the basin. The effect of these variations on plant
growth is not usually critical in the basin, where total rainfall is generally high and the dry season
short, but undoubtedly has some influence on crop yields.- This subject requires further research but
it has recently been shown (Haines & Benzian, 1956) that oil palm yields, for example, in a similar
high rainfall area in Eastern ngerla showed a delayed but distinct fall after years in which the rainfall
was lower than usual. : ‘ :
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TABLE 1
" Time . Jan.-. ‘Feb. " March April. May ° June July August‘ ‘Sept. ~ Oct. = 'Nov. ' Dec -'/jl’ZZrazl
Midnight .- 776 %4 7196 698 786 771 156 140 46 167 T2 16 112
3 am. 764 72 78"2I ) 7,8'3' ‘ —77'3 :.76'2‘ 751 '{7‘3'6 ‘74'1 © 759 757 763 ' 762
6am. .. 753 | 76:2 7773 77-0 762 | 756 74'8. | 733 -74'0 751 74-2. 74:6 75"3
9 a.m. .. 185 798 . 820 82-5 810 787 77'5__ 759 765 787 80-8 802 _ 79:3 .
12 noon .. 837 84-8 862 861 840 80-9 799 785 791 . 814 | 844 84"7 828 ...
3 pm.. .. 87 858 867 860 84-1 80-8 | 79-9 787 194 81'5_ 845 854 831
6 p.m. .. 815 ._82'4 _ 833 . 830 814 78-8 775 . 761 7-6'6 785 803 814 . ,80'1 .
o 9 p.m. oo 792 . 79-8 80-9 81-1 .79'5 77-5 761 745 . 752 , 774 | 784 , 79-3 782
Mean monthly temperatures for Axim (°F).
TABLE 2
Station Jan. Feb. Mar. ;1pril May _June July  August Sept.  Oct. Nov. _Dec. Year ]Ivfz;"o{ ]
Axim .. 202 242 506 561 1652, 21-07 6:16 2:13 - 344 -8:07 7-55 377 8382 . 41
4 5 9 11 18 19 11 9 12 14 13 8 133
HalfAssini . 136 232 505 591 {507 2295 536 142 = 268 827 748 478 8265 34
. 3 -3 7 .8 13. 16 6. 5 7 m. . 12-. 7 98 - -
Wiawso ;0084 225 527 584 741 988 ¢ 522 255 624 - 807 4-03 1-31 5891 40

2 4 9 10 13 17 13- - 10 15 15 9 3 120

Mean monthly rainfall in inches and number of raindays for three stations in and near the Lower Tano Basin.




Year
January
February
March
April
May
June
Jduly ..
August
September
October
November
December

Totd

1949

4-65
20-51
11-27

3.16

2-48

6-15

3-62

327

RD

16

22

10

10

TABLE 3

190 RD 1951 RD 192 RD

1-06

-41

6-03

400

827

21-69

3-47

1-31

308

4-49

4-13

4-56

3

4

9

10

14

23

11

8

12

13

10

10

1-22 3

-38 5

4-5 9

4-00 10

20-35 19

33-50 21

18-27 13

1-87 4

2-98 13

26-45 27

10-28 17

116 4

62-50 127 12502 145

-65

-98

388

1-78

4- 36

29-38

591

1-19

15-52

5-22

6-93

3-84

3

11

24

13

9

18

18

14

8

7964 136

1953 RD 194 RD 195 RD

053 3
1-62 3
353 5
667 10
887 19
24-65 24
16' 24 15
1-79 20
2-39 9
15-06 20
1-48 9

534 4

17 141

0-12

270

10-72

13-31

12-34

22-49

7-93

1-66

644

16- 08

6-00

1-75

1

6

10

13

14

23

12

10

13

22

11

6

101-54 141

305

232

689

7-60

12-83

27-36

13-17

211

5-24

12- 66

6-64

4-59

7

7

11

18

24

18

13

17

18

14

10446 163

1956 RD 197 RD

0-07

4-55

835

4-55

17-16

29-90

6-19

1-06

869

7-82

6-15

3-68

1

14

13

21

21

11

19

22

16

12

98-17 161

1-33 4
105 3
333 7
4-89 8
19-68 19
50-23 18
14-30 22
3-85 17
4-00 15
16-38 18
1-98 10

6-98 8

128-00 149

Rainfal recorded at Aiyinas Agricultural Station, 1949-1957. (Figures in inches. The column headed RD indicates the number
of raindays (with more than 0-01 inches of rain) in the month. From data kindly supplied by the Agricultural Officer in charge.)



