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PREF ACE
From February to November 1968 the author of this
preliminary report has spent his post graduate pract3cal
period, forming part of his studies in soil sc · ence at the
Agricultural State University of Wageningen, the Netherlands,
as Junior Research Fellow at Njala University College, Sierra
Leone, West-Africa under the guidance of the Soil Survey Staff,
e.g. Ir. w. van Vuure.
The main project I participated in was a semi-detailed
soil survey of about 30,000 acres (12,000 ha) near Makeni,the
descripti on of which is presented hereafter. In addition to
this a few detailed surveys were made in the vicinity of
Njala in order to prospect the potentialiti es of a riverain
site for a swamp r J ce experiment s i te; and to get some informat i on on an extension of the University farm. These surveys
will be reviewed in separate reports.
During the course of my stay in Makeni area, I was able
to do the · fieldwork for my M.So. thesis on: "The influenoe
of Macrotermes natalens j s on chemical and physical soilproperties in two different soil series". A report will be submitted
on this subject as ~oon as laboratory data become available.
I wish to express my g~atefulness to everybody who has
made my stay in Sierra Leone a very instructive experi ence,
espec ~ ally N.U.O., who offered me the opportunity to work in
Sierra Leone, Ir. W. van Vuure, who was an inspiring director
of the work, and the members of our surveyteam, including
driver Kam.ara, who drove us around safely.

Wageningen, June 1969
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1. SUMMABY
This report presents the results of a semi-detailed soil
survey on a scale 1:50,000 of an area of about 12,000 ha
(30,000 acres) North West of ~akeni in Sierra Leone, West
Afr ; oa.

ICA

Five landscape units have been recognised. They are:
A - upland landscape (about 75% of the area)
B - terrace landscape of the minor streams (about 5%)
C - valleybottom landscape (about 17%)
D - terraces of the Mabole river (about 2,5%)
E - the insel 'b ergs or monadnocks (about O, 51{)
lei

ro

IC)

1UR1Tius .
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These landscape units comprise 11 soil series:
Landscape unit A: Makeni eeries (very gravelly to gravelly
clayloam to clay soils without
weatherable minerals, well drained)
Timbo series (gravelly clayloam to clay soils
with some weatherable minerale, well
drajned)
Mabassia serj es (very shallow to deep gravelfree sandy clayloam soils, moderately
well to well drained)
J,andscape unit B: Masuba seri es ( de ep gravelfree E<andy olayloam
soils, moderately well drained)
Tubum. ser}es (shallow gravelfree eandy clayloam soils, moderately well to well
drained)
Ros i nth series (very shallow gravelfree sandy
clayloam soile, well drained)
Bosor seri es (shallow gravelfree clayloam
soils, well drained)
Landscape unit C: Mankane series (deep gravelfree very sandy
soils, very poorly dra i ned)
Panlap series (deep gravelfree very sandy
soils, poorly drained)

-3Landscape unit D: Makundu seri es (deep gravelfre e silty clay
soils, moderately well to well drained)
L?ndscape unit E: Mabanta seri es (rockoutcrops and rocky hills)
The soil sui.tability is based on the limiting factors of
the soil profile and the following suitability classes have
been recognised:
A - very suitable for agricultural use (Makundu & Bosor
series), totalling about 3%.
B - moderately suitable for agri cultural use (Mankane,
Panlap, Masuba, Tubum, Rosinth & Mabassia series),
totalling about 29~.
C - slightly suitable for agricultural use (Makeni, Timbo),
totalling about 67%.
D +non suitable for agricultural use (Mabanta series),
totalling about 1%.
Relatively small areas are surveyed on a larger scale
(Panlap wample Area (1:25,000) and Mayankan area (1:5,000)),
reeults of which have been described.
Conclusions:
1. the area ie of limited agricultural value
2. similar areas can be mapped to semi-detailed scale with
the aid of aerial photo interpretation and fieldeheckes
3. the best areas should be used more permanently
~. a greater variety of crops and better variaties should be
grown
5. the use of fertilizer should be encouraged
N.B. The term soil series ie not always used in the appropriate
sense because the soil classification according to the 7th
Approximation 1967, is not always uniform within one series.
Some series therefore are oomplexes. The term series has
been used, however, in order to follow the nomenclature of
the other soil surveys conducted in ~ierra Leone.

-42. INTRODUCTION
Very little hae been done on a systematical soil survey
of Sierra Leone. The only soil surveys conducted eo far comprime relatively small areas. They are:
a) Part of the Eastern Province, oonducted by Dr. s. Sivarajasingham in 1965, F.A.O. expert, on a scale 1:50,000.
Acreage approximately 1,000,000 (400,000 ha).
b) Boliland area in oentral Sierra Leone, surveyed by A.R.
Stobbs in 1963 on a scale 1:50,000. Acreage approximately
640,000 ( 250,000 ha).
c) Torma Bum survey in the Southern Provinoe, surveyed by
Dr. J.C. Dijkerm.an end D.H. Westerveld in 1967, on a scale
1:50,000. Acreage 43,443 (17, 600 ha).
d) Njala Oil Palm Station in the Southern Provi.noe, surveyed
by Dr. J.C. Dijkerman and H. Breteler in 1967, on a soale
1:10,000. Aoreaga approximately 1,500 (600 ha).
e) Some other surveys, for instance by J. Stark in the Eastern
Prov i nce (coffee and coooa stations Kpuabu and Pendembu) in
1966 on a scale 1:10,000. Aoreage approximately 1,500
(600 ha).
The total area surveyed, however, is small in oompari son to the
total area of Sierra I1eone, 7,332,600 ha (18,113,522 acres).
The following report presente the preliminary reeulta of
a survey, conducted by Ir. w. van Vuure and R. Miedema of Njala
University College, of an area of approximately 12,000 ha
(30,000 acres) near Makeni, Sierra Leone on a scale 1:50,000.
The survey was oarried out in the period March to October 1968.
Tb.ie report is preliminary, the final report will be submi tted towards the end of 1969. Samples of the main so i l series
have been sent to the University of Illinois, College of Agri~
culture, u.s.A., and we are still await i ng the results of the
analyses. When these are reoeived, the final report will be
prepared and publiehed.

3. GENERAL DESCRIPTION OF THE AREA
3.1. Looation
The . area under oonsi deration is situated to the North

-5West and North of Makeni, in the oentral Northern part of
Sierra Leone. It oomprises about 30,000 acres (12,000 ha).
Boundariee are the road Makeni - Panlap - Kamak.wie and the
Mabole rivar to the North and North-West, Makeni - Lunaar
motorroad to the South and the Boliland area (Stobbe, 1963)
to the West. Topographically it is situated between 12°09 •
and 12°01• West of Greenwich and 8°52 • and 8°57• North of
Equator (sheet 43, topographioal map of Sierra Leone) .

3.2. Physiography
Aocoràing to Dijkerman and Odell (1967, pages 82, 96, 97)
the area is part of Soil Prov i nce J: Soile of the Esoarpment
region from granite and acid gneisses under secondary bush and
foreat. Elevations in the Escarpment region inorease from 250
feet (75 m) in the West to 1,000 feet (300 m) in the East . The
general landscape ia a highly dissected peneplain (Thornbury,
1954) with level to nearly level aummite intersected by numerous
swamps and streams. Sometimes the upland slopea gradually downwards to the swamps and streams, sometimes the slope ie steeper
and broken, i.e. the elope consiets of a convex upper part and
a concave lower part. Generally the eoils in the survey area
are shallow and rock outcrops occur frequently. Erosion is
very severe in some parte, which is partly due to the cultivation system (see also 3.4.1.).
A physiographic map of the area was oonstructed from a
oareful aerial photo-interpretation (Appendix 1). Five rather
distinct landscape units have been distinguished:
Landscape unit A: consiets of uplands with deep soils and uplands
with shallow soils, overlying bedrock; in both
cases the eolum may be gravelly or free of
gravel. This unit oocurs on the hi.gher elevations on summits and slopes (varying from level
to moderately steep (s. s.M .• 1951, page 29 1))
throughout the area and oocupies approximately
75% of the total area (9,000 ha or 225,000
aoree).

- 6-

Landscape unit B: coneista of recent alluvial and colluvial
river terraoee along streams and swampy
atreambede. The material ie partl7 of colluvial (material transported from the higher
parts by gravity)and partly of alluvial
(material deposited by streams) origin.
Along the larger streams the latter prevails.
The riy~~~erra.ces of the Mabole river are excluded this unit and placed separately (se e
landscape unit D) because they are diet ~ notly
different in texture. This unit is situated
between the upland (landscape unit A) and the
valleybottoms (landscape unit C). The physiography ie level to gently sloping. The unit
is present over the whole area and comprieee
about 5% (600 ha or 1,500 acres).
Landscape unit C: are the valleybottoms. On both sides they have
boundaries with unit B, but sometimes direotly
with unit A. The phyeiography is level to near17 level. Streambede generally oocur in the
loweet parts of the valleybottoms, these are
dry in the dry aeason, but flooded during the
rainy season. Thie unit also is present throughout the area and oompriaea about 17% {2,050 ha
or 5,100 acres).
Landsoape unit D: are the terraces of the Mabole river, only
present in the northern part of the survey area.
The physiography is level. The area oooupied
by this unit is about 2,5% {300 ha or 750 acres).
Landscape unit E: oonsists of the Inselberge (Thornbury, 1954).
These are large dome-ehaped hills, riaing
approximately 600 feet (180 m) above the surrounding terrain. They are preeumably the remnants of an earlier peneplain erosi onlevel.
They are present direotly North of Makeni
(Wuaum Hill) and in the North Western part
(Pundung Hill). They comprise about 0,5% {60 ha
or 150 aoree).
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Figure 1. Relationship with physiography of the five landscape
units.
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3.3. Soil forming factors

,,....

In addition to the general description of the area it is
very useful for a better understanding of the soils of the
survey area to ment ~ on briefly the influences of the eight
soil form.ing factors i.e. parent material, climate, topography
(phyeiography), hydrology, vegetat ] on, biological activity,
human activity, t i me.

3.3.1.

!!
0

E~r~~~-!~!~r!~!

The parent material on which the soils of the · survey area
have been formed is related to the geology of the area (see
map 3, geological map of Sierra Leone ). The geologie formations
underlying the area are of Pre-Cambian age (radio-act i ve dating
showed ages between 580 and 2800 mi llion years ago (J.D. Pollett,
1951)) and cons i st mainly of igneous and metamorphoeised igneous
rocks, predominantly granite and ac 1d gneiss. They contain a
moderate amount of weatherable minerals, espec j ally feldspars
(KA1Si o8-orthoclase and microcline, NaA1Si 3o8-alb i te, CaA1Si 2o8-

3
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-8anorthite, Na, CaA1Si 2o8 -plagioclase), mica (muscovi te-hydrous
potassium alluminum silicate, biot.i te-hydrou s potas s ium, tron
and magne s ium aluminum silicate), augi te (complex silioate s
containing calcium, magnesium, aluminum iron, sodium) and others.
Quartz (Si0 2 ) is the dominating mineral comprising 66 - 8 5~ .
Depending on the kind and the amount of mineral s the color of
the granite varies from light gray to dark browni sh gray. The
grani te is medi.um to coars e textured. Weatheri ng ie very intens ive (see 3.3. 2. Climate), and yields sandy and kaolinit Jc clayey products.

3.3. 2.

Q1!!!~~~

The olimate of Sierra Leone is humid tropioal and the most
important climatic factors concerning soil format i on are
a) rainfall and b) temperature.
Rainfall (total yearly preoipitation) range s in Sierra Leone
from less than 80 inches ( 2 ,000 mm) to over 200 inches (5,080 mm) • .
See map 2a.
The survey area, notably the meteorological s tati on of Makeni,
receives about 120 inches (3,050 mm) a year (see figure 2).
Not only the total amount of rainfall is important, also the
distribution throughout the year (see figune 2 , map s 2b and 2o).
Of the total amount 90-95% fall s dur: ng the wet s eason from May
to December, followed by a severe dry season trom December to
May in which only 5-1~ of the total ra i nfall is received.
The mean temperature in Makeni is around 80°F (27°c) wi th
maxima around 90°F (32°C) and minima around 70°F (21°c). Temperatures during the dry s ea·son are relatively high , and duri ng
the wet s eason relatively low ( see map 2 )·. .
The impact of the climate as a soil forming factor is:
a) a very intense weathering of the underlying rock, both physically (temperature changes during the day causes exfoliation
of the granite) and chemically (hydration, hydrolys 1s, carbonati on, oxidation and soluti on), the latter of which prevaile.
Factors affecting the rate of weatheri ng are (1) mineral
composition, ( 2 ) temperature, (3) moisture, (4) altitude,
(5) plant and animal li t e. The released ione of the decomposing rock are leached out or recombined into new minerale,
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for instance 1:1 lattice kaolinite. Due to the leaching the
CEC of the so ~ ls is very low (exact data are not yet
available) and the base saturation too, the complex having
much n+, causing acid soils (pH between 4. 5 and 5.5).
b) depending on the situation of the soil the severe dry
season may cause drought.
c) high temperature and moisture cause a rapid mineralisation
of the organic matter, e specially if under cultivation, by
increased microbiological activity.

3.3 . 3. ~~~~~~~E~l-l~~l~!~~~~E~ll
The topography of the survey area is undulating, as a
result of the dissection of a peneplain. This dissection is
caused by numerous streams and swamps and very few small rests
of the original level are still present . The slopes vary from
very gentle to moderately steep. Parts of the area are level
to nearly level, notably the terraces of the Mabole river and
eome other terraces along the larger streams. Presu.mably as
remnants of an earlier erosion level {peneplain) in the survey
area so-called monadnocks or Inselbergs are present (Thornbury,
1954). The estimated altitude of the area varies between 250
(75 m) and 350 feet (1.00 m), whereae the monadnocks rise to
approximately 900 feet (270 m).
This undulat i ng topography, combined with the excessive
rainfall durj ng the wet season and the cultivationsystem (see
3.4.) results in moderate to eevere erosion, causing shallow
soils in some parts, and thick colluvial deposits in the valleybottoms and on the edges.

3.3.4.
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The area includes the watershed between two major riversystems in Sierra Leone, namely the Rekel and the Little
Scarcies, of which the Mabole is one of the main branches.
Numerous small streams and swam.ps in a dendritio pattern finally
flow through major tributaries into these main rivers. Due to
the large amount of rainfall during the wet eeason these stream~
valleys and swamps are flooded in that season and during part of
the dry season. The higher parts (upland) are better drained and

-10 waterlogging occurs only locally.

The vegetation in the area is a ''farm bush" t a vegeta t i on
resulting from the short fallow period in the bush-fallow system
(see 3.4.1.). This farmbush is m.ainly found on the slopes and
eummits of the upland and consists of low bush, while on the
lower slopes with colluvia.l and alluvial deposjts elephant grass
(Pennisetum purpureum) replaces the farm bush partly or fully.
In the inland swamps the vegetation oomprises mainly grass
varieties and raphia palm. Below some typical species from
farmbush and inland swamp vegetation are listed (Yearbcok 1951,
pages 7 and 9):
Farmbush
Dichrostachys glomerata
Albizzia gwnmifera
Albizzia zygia
Elaeis guineensis (oil palm)
Nauclea latifolia
Phyllanthus discoidus
Macaranga spp.
Morinda genninata
Cathormion dinklagei
Anisophyllia laurina
Mussaenda elegans
Combretum spp.
Alchornea cordifolia
Anthocleista spp.
Terminalia ivorensis
Holarrhena africana
Xylopia aethicpica
Hugonia planchonii
Macrolobi1.1m macrophyllum
Ochthocosmus africanus

Inland swamp
Mitragyna stipulosa
Raphia vinifera (raphia palm)
Raphia gracilis
Rhynchospora corymbosa
Eleocharis spp.
Scleria spp.
Oryza barthii
Fuirena umbellata
Panicum parvifolium
Panicum laxum

The amount of organic matter which the soil reoeives from
this rather low (10 to 30 feet (3 - 10 m)) bush is not very high.
The vegetation plays an important role in preventing
eroeion.

-11-

3.3.6.

~!~!2g!~~!-~~~!!!~l

In all the soils in the area the biological activity is
moderate to very high. Especially ants and termites are playing
an important, not yet fully understood role. They appear mainly
on the elevated sites, while in the wetter parts (valleybottoms
and terraces) earthworme are found, while termites and ante are
few.
The activity of the microflora and fauna (uacteria, fungi,
nemathodes, etc.) is al~o presumed to be very high, taking into
account the favourable conditions of temperature, rainfall
(moisture) and oxygen supply, specially in the surface horizon
where the amount of organic matter is relatively high.
Intensive mixing by the macro- and mesoflora and fauna is
one of the reasons that transiti9ns between soil horizons are
very gradual. The rapid mineralisation of organic matter is
mainly a microbiological prooess. Permeability and structure
are also affected.

3.3.7.

g~~~-~2]!Y!!l

Since the deforestation of the primary forast and the
cultivation of the land, the human influence on the soil is
evident. The adapted cultivation system (see ).4.1.) requ 1res
burning of the vegetation. (Charcoal is present in nearly
every profile).
In many cases c~ltivation gave rise to accalerated soil
erosion and a lower percentage of organic matter in the soil.

3.3.8.

!!!!

The pa~ent materj al is of Pre-Cambrian age and therefore
the soil formation is very old. The interaction of the soil
forming factors has resulted in Oxisols (7th Approximation 1967).
The material of terrace and valleybottom soils has been
transported and therefore the t i me of soil formation is considerably shorter. These soils belong to the Entisols and
Inceptisols.

-1 23.4. Land use
3.4.1. !S~~~~!!~r!!_!!~2-~!!-~l~!~~ (Yearbook 1951, pages 19-28)
One should distinguish first of all between upland farming
and swamR farming. The upland farming ia a eystem of shift i ng
cultivation. Farming cons j sts in felling the forest, farming
the land for a number of years till the yields drop below a
certain minimum and move on to repeat the eame on an adjoining
piece of land. In general the fallow period ie long (10 to 30
yeers). In this :period the soil regaj.ns some fertili ty through
the growth of a secondary foreet vegetation. Sinoe the increaee
in both population and demands for food, the farmers are forced
to use the same areaa more often and the fallow period is drastically reduced (below 10 yeara in general, 3-7 years in common
practice). The vegetation is not developing into a seoondary
foreet, because the period of fallow is too short and consequently
the regrowth is a farmbush, after which the system would be
more aptly named bush fallow system.
Declining fallow period and decreas i ng yielde are compensated for by a greater area farmed within the limita of the
available farming land. Upland farming i.n general comprises
the following sequence of basic pperations:
(1) brushing (i.e. eutting down of any vegetat ~ on)
(2) burning
(3) planting
(4) weeding
(5) harvesting
The brushing and burning are done in the dry season !rom midDecember onwards. The burning is of major importance in erop
production. A good b~rn clears all the litter and most of the
sticks, and leaves a large depos t t of ash on the ground. The
larger eticka are colleoted and uaed for firewood. Due to the
burning the greater part of the organio matter is converted
into ash and subsequently a considerable part of it can be
lost by erosion and leaching. However, if the organic matter
(of low N-status) was permitted to rot, it would immobilize
the available nitrogen for a long time resulting in nitrogen
deficiency for the next erop. In general the effect of burning
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the only way to prepare land for cultivation. The period of
fallow to maintain a reasonable level of natural fertility
appears to be approximately 10 years. In the surveyed area
the fallow period is usually below 7 years and therefore a
continuoue decreaee in naturel fertility occurs.
The swamp farming ueually has no or only a very short
fallow period and so cultivation is more permanent. In the
swamps the grassy vegetation is not burned but it is cut and
then buried into heaps and allowad to rot. On the terraces
with elephent graas (Penniaetum purpureum) burning is used
to destroy the vegetation and the used system is similar
to the upland syetem, but the fallow period is either absent
or short (0 to 3 years). In these systems too, the natural
fertility is expected to decline and the yields will drop
throughout the years if no fertilisation is applied.
Fertilisation, however, is becoming increasingly important
but fertilieers are still not available in adequate quantjties at low cost.

3.4.2.

Q!:~~~

fil.2! (Oryza spp.) is the main food erop grown in Sierra
Leone. It is also the main erop of the survey area and ie
grown on the upland and in the swampe. Upland r i ce occup i es
approximately 701f. of the farmed upland area and swap rjce
occupiee about 70% of the swamps. Upland rice is broadcasted
and swamp rice is transplanted from nurseriea.
Yi elds are low: upland rice ranging from 400 to 1, 200 lbs/'
acre (500 to 1,300 kg/ha) and awamp rice from 800 to 1,500
lbs/acre (900 to 1,600 kg/ha).
New variaties have been developed at the rice research station
at Rokupr and are now very widely used, namely ~ for ewamp
!1.2! and Anethoda for upland rice. Yields are considerably
higher.
Other crops in the upland farming are in order of importance: groundnuts (Arachia hypogea) occupying about 15~,
cassave {Manihot utiliaeima) with about 10%, maize (Zea mais),
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area).
Yields: cas~eve ranging frcm 1 to 15 tons/acre (3 to 35 tons/
ha).
Groundnuts averaging 750 lbs/acre (800 kg/ha).
Sometimes a erop rotnt i on ia followed in the s~ccession rice,
groundnuts, cassave, fallow.
In the swamps, the other crops are grown in the dry
s eason, espec i ally vegetable crops as swe et potato (Ipomoea
batatas), yams (Dioscorea spp.) and others.
Together with the s e main crops a lot of other crops are
grown near the villages as pine-apple, banana, papaya, citrus
and others.
4 . OBJECTIVES AND ME THODS OF THE SOIL SURVEY

4.1. Objectives
The objective of the soil survey was to prospect the
agrioultural value and potentialit i ea of Makeni NW area,
by means of eoil inveetigation. In order to reach this goal
the following studies were underteken:
1. oompilation of a eoilmap showing the boundaries between
the varioua soil ma.pping units, which were associations
of soil aeriea.
2. olassification of the soils according to the 1967 Supplement to the 7th Approximation.
3. a s sessment of the most importa.nt oharacteristi cs of the
soila, both from field data and from laboratory data.
The survey hae reeulted in a soilmap (1:50,000) showing
the dietribution of soil aseociatione (groups of eoil series).
On this scale it was not possible to map the various soil
series separately, even on the scale on which the sample area
(1: 25,000) was surveyed thie proved impossible, but on the
detailed so i lma.p of Mayankan area (1:5,000) the soil series
are also mapping units.

'

-1 6-

Ad 2 : The sample area is surveyed along footpaths and a number
of traverses 1 cut through the impenetrable farmbush
vegetation. The survey was done by augerings (average
number of augerings 1 per 3 ha (7.5 acres)) and 43
repreaentative soilpits (eee appendix ; ) were located
in all the different soil series. The pits were studied,
described (according to the Soil Survey Manual 1951) and
clasaified (acoording to the 1967 Supplement to the 7th
Approximation). A limited number of samples of the most
important profiles in the different soil series was taken
and sent to the soils laboratories of Njala (Sierra Leone)
and Urbana (Illinois, u.s.A.) for physical and chemical
data.
Eight different eoil series were distinguished in
Panlap Sample Area (for descr ~ ption see chapter 5).
Ad 3 & 4: With the obtained fieldknowledge the soil boundaries
were plotted and checked in the field.
The knowledge obtained in the sample area was used
in the survey of the total area.
The area was surveyed along footpaths and travers~
by means of augerings (1 per 10 ha (25 acres) on average)
and pits (72 in number). It appeared necessary to add 3
new soil series to the 8 encountered in the s a mple area.
It would have been useful to study another sample area
(near Mabole river).
The plotted soil boundaries were thoroughly checked
in the field.
One area was chosen to study in detail the distributi on
of upland and terrace aoils (Mayankan area, 1:5,0üO). The soil
series recognised and described duri ng the survey of the sample
area functiona"ted as mapping units in this detailed s~rvey.

5. SOILS
Eleven different soil series have been distinguished in
Makeni NW area. Their main characteristics are listed in
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on: 1) depth of gravelfree layer
2) drainage class
3) subeurface colour and mottles
4) epipedon and diagnostic Aubsurface horizon
5) soil texture
6) depth to bedrook rocks
7) presence of weatherable rock fragments in the solum
The soil seri es are desoribed in the next paragraphs, according
to the landscape units in which they occur.

5.1. Soils of landscape unit A
The soils in landscape unit A consist of deep soils and
shallow aoils overlying bedrock, both gravelly and gravelfree.
They belong to the Makeni, Mabassia, Timbo and Mabanta eeries.
Their relationship with physiography is shown in figure 3.
Figure 3.
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gravelly soils,
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in hue from 7.5
chromas of 6 or

series are well-drained, gravelly to very
having a gravelfree surface layer of 0 to
25 cm) thickness, subsurface colours varying
YR to 2.5 YR with values of 4 or more and
more, an umbric epipedon (eometimes ochric)

and an oxic subsurfaoe horizon. Their classification
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-18ding to the 1967 Supplement to the 7th Approximation is Typic
Umbriorthox (when hav l ng an WD.bri c epipedon) or Typic Haplorthox (when hav j ng an ochri o epipedon).
The Makeni s er i.es is the most common soil series of the
uplands. It occurs on summit levels where it aften bas a thin
gravelfre e layer te 10 inches thick, du.e either to termite
a.ctiv i ty (Nye, 195 4. , page 7) or to local oolluviation and on
the gentler slopes (to appr. 7~), where it lacks this gravelfree layer.
A descript i on of a typical profile of the Makeni series is:
General data.:
1. Profi le number: P 20
2 . Area: Pe.nlap Sample .Area
3. Locationz On path Timbo to Maeuba, 15 0 yde from traverse C
4. Coordinatee: H.B 26 5 - 85 4 (sheet 43, Sierra Leone top. map
1:50,000)
5. Elevation: about 275 feet above sealevel
6 . Descri bed by: J.M. Cawray, A.A. Thomas and R. Miedema
7. Date of descri pti on: 27 - 3 - 1968
8. Aeri al photo no: 33/ SL/1 62

·-•

Soil site characteri st i cs:
1. Phyaiography: dissected upland
2. Relief: normal
3. Slope: 3% to SSE , very gently to gently sloping
4. Eros i on: slight
5. Parent materi al: weatheringsproducts of granites and acid
gneisaes
6 • Land-u se:

7. Vegetation: mediu.m impenetrable, dense

farmb~sh

with many

wild oilpalms.
8. Soil drainage class: well"ttd.rained
9. Groundwaterdepth: deeper than 2 meters
/
10. Permeability: rapid
11. Moisture: 0 - 11 6 cm dry, 11 0. - 203 cm slightly mo i st
12. Stoninees: Class 0
13. Root penetration: t j ll 203 cm
14. Biological activity: common ant and termite+act i v i ty
15. Human activity~ -
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A 11
0 - 17 cm
: Very dark gray (10 YR 3/1), dark grayish
(0-7 inches)
brown (10 YR 4/2) when dry, gravelly
loam; very weak, very fine subangular
and angular blocky str~cture; friable,
slightly hard, elightly sticky and
slightly plast i c; many meso- and macropores; no mottling; about 30% ooarse
and medium black-coated, rounded and
nodular, very hard dense red plinthite
gravel, with embedded quartz grains;
many fine, medium and coarse roots.
Clear and smooth boundary to
Dark brown (10 YR 3/3), brown to dark
A 12 17-49 cm
(7-20 inches)
brown (10 YR 4/ 3) when dry, gravelly
loam; week f i ne and medium subangular and
angular blooky structure; friable, slightly
hard, slightly st i cky and slightly
plastic; many maoro- and mesopores; no
mottling; about 4~ f i ne and medium
plinthite gravel (same kind as i n A 11),
with embedded quartz grains; common
coarse, many medium and fine roots.
Clear and wavy boundary to
Brown to dark brown (7.5 YR 4/4), strong
.A 13 49-73 cm
( 20-29 inches)
brown (7.5 YR 5/6 ) when dry, very
gravelly clayloam; weak f i ne subangular
blocky structure; friable, slightly
hard, slightly sticky and slightly
plasti c; many macro- and meeopores; no
mottling; about 50% fine and medium
plinthite gravel wi th embedded quartz
(same kind as above -menti oned); common
coarse and medi um, many f i ne roots.
Gradual and smooth boundary to
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: Yellowish red (5 YR 4/6), yellowish red
73-116 cm
(29-46 inches)
(5 YR 5/6) when dry, very gravelly eandy
clay; weak very fine subangular blocky
struoture; friable, slightly hard,
slightly sticky and slightly plastic;
many macro- and mesopores; no mottling;
about 7Ü'f<i plinthite gravel with embedded
quartz grains (same kind); common medium
and many fine roots.
Diffuse and smooth boundary to
:Yellowieh red (5 YR 4/8), very gravelly
B 22 116-152 om
(46-00 inches)
gritty clay; very weak subangular bloclcy
structure; friable, slightly sticky and
slightly plasti c; common meao- and macropores; no mottling; about 50% f j ne medium
and coarse uncoated rounded to nodular
very hard to hard dense yellow and red
plinthite gravel; common completely decomposed bedrockfragments with embedded
quartz grains; few medium and common
fine roots.
Diffuse and smooth boundary ~o
Yellowish red (5 YR 5/8), gravelly gritty
B 23 152-203 cm
(60-80 inches)
clay; very weak fine subangular blocky
structure; friable, slightly sticky and
slightly plaat j e; common meso- and macroporee; no mottling; about 40% f i ne medium
and coarse plinthite gravel (same kind as
in B 22); common completely decompoaed
bedrock fragments; few medium and common
fine roots.
B 21

Diagnost j c horizons: umbric epipedon
oxio horizon
Soil series
Makeni
Soil classification: Typic Umbriorthox.
Makeni soil series occupies approximately
unit A.

7o%

of landscape
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The Mabanta series consiets of well-drained, gravelly,
slightly gravelly and gravelfree soils, sandy clayioam to clay
in texture, 0 to 24 inches (0 to 50 cm) thick over bedrock.
Rockoutcrope occur ve-ry frequently in this series. It is found
in very strongly eroded areas, especially in the North Western
part of the survey area. Due to the complex character of this
series, claseifications vary, Lithic Oxic Dystropept and Lithic
Tropeptic Umbriorthox are poesib i lit: es.
The Timbo series are well-drained, gravelly to very gravelly soils with sandy clay texture that may have a gravelfree layer
of 0 to 10 inches (0 to 25 cm) thiok, subsurface colours similar
to Makeni serj. es, ha ving an umbric epipedon ( sometimes o chri a)
and a cambio horizon. This series occupies the steeper slopee
which have hs.d considerable erosion, as shown by the fact that
bedrock or bedrockfragm.ent~ ere encountered within 48 inches
(120 cm) depth. These soils therefore contain some weatherable
minerals from decomposed or partly decomposed bedrock fragments.
The ~ r classification is Oxic Dystropept (umbric epipedon, cambio
hori zon).
A descri ption of a typical profile of the Timbo series is:
General data
1. Profile no. P19
2 • .Area: Panl a p Sample .Area.
3. tocation: near Timbo on motorroad M'akeni to Panlap
4. Coordinates: HE 26 1 - 85 2 (sheet 43, Sierra Leone top. map
1:50,000)
5. Elevation: about 265 feet above sea level
6 . Described by: J.M. Cawray, .A •.L Thomas, R. Miedema
7. Date of description: 27-3-1968
8. Aerial photo no.: 33/SL/1 o2
Soil site oharacteristics
1. Physiography: dissected upland
2. Relief: normal
3. Slope: 6% N to S
4. Erosion: moderate
5. Parent material: weathering8products of granites and acid
gneisses
6. Land use: cassave
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7o Vegetation: short weeds and grassee
8. Soil drainage class: well+drained
9. Groundwater depth: more than 179 cm
10. Fermeability: rapid
11. Moisture: dry till 49 cm, moist !rom 49 to 110 cm, wet from
110-179 cm
12. Stoninese: Class 0
13. Root penetration: deeper than 179 cm
14. Biological activity: termite and ant acti•ity, some large
holes throughout the profile
15. Human activity: between 0 and 49 om charcoal fragments are
found, evidence of burning of the vegetation.
Profile description:
A 11
0-30 em
(0-12 inches)

A 12

30-49 cm

(12-20 inches)

AB 49-70 cm

(20-28 inches)

Very dark gray brown (10 YR 3/2), brown to
dark brown (10 YR 4/3) when dry, sandy
clayloam; weak fine subangular blooky
struoture1 friable, slightly hard, slightly
sticky and slightly plastic; many mesoand macropores; no mottling; few fine
distinot charooal (black); common medium
and coarse roots1 about 2~ fine and medium
uncoated nodular very hard average red
plinthite gravel; few decomposed rockfragment
Clear and smooth boundary to
Dark brown (10 YR 3/3), dark yellowish brown
(10 YR 4/4) when dry, sandy clayloam; fine
subangular blocky structure; friable,
slightly hard, slightly sticky and slightly
plastic; many meso- and macropores; no mottling; few fin e distinct charooal (black);
common coarse, medium and fine roots; about
30% coarse, medium and f i ne uncoated nodular
very hard porous yellow and red decomposed
ro ckfragments.
Clear and wavy boundary to
: Yellowieh red (5 YR 4/6), yellowish red
(5 YR 5/6) when dry, sandy clayloam; weak
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B 21

70-110 cm
(28-4-4 inches)

"

• 1

c

B 22

110-179 cm
(44-71 inches)

fine subangular blocky structure; friable,
slightly sticky and elightly plastic; many
meso- and macropores; no mottling; few
coarse, medium and f i ne roots; about 30%
uncoated very hard porous red and yellow
decomposed rockfragments; few feldspars
and micas eepecially in the decomposing
rockpieces.
Gredual and wavy boundary to
Yellowish red (5 YR 4/8), to (5 YR 5/8)
when dry, sandy clay; weak medium angular
and subangular blocky structure; friable,
fllightly sticky and slightly plastic; many
meso- and macropores; no mottling; few
coarse, medium and fine roots; about 30%
coarse medium and fine uncoated soft to
hard porous red and yellow decomposed rock
fragments; few micas and feldspars.
Diffuse and emooth boundary to
Yellowish red (5 YR 5/8), reddieh yellow
(5 YR 6/8) when dry, gritty clay; weak
medium angular blocky structure; sticky
and plastic; common meao-and macropores;
no mottling; few coarse, medium and fine
ro~ts; about 10% coarse and medium uncoated soft to hard porous red and yellow
deaomposed rockfragments; feldspar and
micas in decomposed rockfragments.

Diagnostj c horj.zons: umbr1c epipedon
cambio horjzon
Timbo
Soil series
Soil claseification: Oxic Dystropept.
The Timbo series occupies approximately 5% of landscape unit A,
wi th a ecattered distribution throughout l\iakeni serj. es.
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the Mabassia series. This seriee has moderately well to welldrained soils with a gravelfree layer varying in thickness
from 10 to more than 48 inches (25 to over 120 cm), and is
divided into three phases, deep (gravelfree over 48 inches
thick (over 1?0 cm)), ahallow (gravelfree layer from 2~-4 8
inches thick (60 to 120 cm)) and very ahallow (gravelfree layer from
10 to 24 inches thick (25 to CO cm)). ...
The soi.ls are sandy loam
to sandy clay, subsurface colours have usually a hue of 10 YR,
values of 5 or more, chromas of 4 or more and usually have an
umbr2. c epipedon. Their cla ns i .fj.cation is En tic Oxic Dystropept,
except the very shallow phase that has been classifjed as a
Thapto-profi le, because the buried profile influences the profi le
distjnctly.
Mabassj_a series occurs on the lower elevations in the upland
and these soils have developed in the colluvial material that
is washed down from the neighbouring higher parts.
This serjes occupies approximately 15% of landscape unit A.
A description of a typical profile of the ~abas ~ ia series
(deep phase) is:
General data:
1. Profile number: P ?.1
2. Area: Panlap wample Area
). Location: on traverse E, 100 yds from augering E6 towards E7.
4. Coordinates: HE 286 - 87 7 (sheet 43, Sierra Leone top. maps
1:50,000)
5. Elevation: about 270 feet above sealevel
6 . Described by: J.M. Cawray, A.A. Thomas, R. Miedema
7. Date of description: 28-3-1958
8. Aerial photo no.: 33/SL/1 C. 2
Soil site characteristice:
1. Physiography: concave deprer:)sion between two low hills
2. Reli~f: subnormal

3.
i.
5.
6.

Slope: 8% E to W
Erosion danger: moderate
Parent matGrial: colluvium
Land-use: -
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?. Vegetation: short to mediwn bush (3 to 4 m high, about 4
8.
9.
10.
11.
12 .

13.
14.

15.

years old), few tall trees, many wild cilpalms
Soil drainage class: moderately well-dratned
Groundwaterdepth: more than 136 cm
Permeabilityi moderate
Moisture: 0 to 80 cm dry, deeper moist
Stoniness: Class 2
Root penetration: deeper then 13( cm
Biological activ"i ty: many termite and common worm activity
Human activity: some charcoal due to burning

Soi l prof i le description:
A 11
0-14 cm
: :Black (10 YR 2/1L dark gray (10 YR 4/1)
(0-6 inches)
when dry, sandy olayloam; weak fine end
medium subangular blocky structure;
slightly hard, frie.ble, slightly sticky
and slightly pla.st .i c; many m.e so- and macro.-

_A

1?

14- 40 cm
( b -1 6 inches)

pores; few fine dJstinct oharcoal; few
coarse, many medium and fine roots; few
quartz grevel; lees than 1~ fine to med i um
black coated and uncoated rounded very
hard dcnse red plinthite gravel; many
termite and few wormholes.
Gre.dueJ. end smoo th boundary to
Very derk gray brown to v~ry dark brown
(10 YB 2,5/2), dark gray to dark gray
brcwn (10 YR 4/1,5) when dry, sandy clay1 oam; weak medtum Aubangule.r blocky
structure; ~lightly hard, friable, slightly
sticky and elightly p1~.st:i. c; few medium.
distinct charcoal; many meAo- and common
macroporea; many coarse, medi um and fine
roots; less than 10% fine and medium blackcoated and uncoated rounded very hard dense
red plinthite gravel; many termite and few
worm and antholes.
Gradual and smooth boundary to
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A 13

C 1

C 2

40-é 3 cm

(1 6- 25 incher? )

63-96 cm
(25-38 inches)

96-136 cm

(38-54 inches)

: Very dark gray (10 YR 3/1), dark gray
brown (10 YR 4/2) when dry, sandy clayloam;
weak fjne to medium angular blocky structure; sl i ghtly hard, friable, slightly
~tjcky and slightly plastic; many mesoand macropores; few charcoal; few coarse,
common medium and many fine roots; 10 - 20%
coarse and medjum blackcoated and uncoated
nodular very hard dense red plinthitegravel;
few quartz gravel (rather coarse); many
termite- and common wormholes.
Clear and smooth boundary to
l1i.ght reddish brown (2,5 YR 6/4) sandy
clayloam; waak fine to medium angular
blocky te nding to prj_smatic structure; firm,
slj_ghtly 8ticky and plastj.o; common medium
djstinct yellowish brown (7,5 YR 5,5/8)
mottles, few medium distinct red (2,5 YR
4/8) mottles; few charcoal; many meso- and
macroporea; few medium a nd common fine
root s ; 20 - 3G~ medium and fine blackcoated and uncoated rounded and nod11lar
very hard danse red plinthitegravel; many
termite and common wormholes filled with
material from above.
Clear and smooth to wavy boûndary to
Light red ( ~, 5 YR 7/C) sandy clayloam; weak
to m~d~rnte m~dium angular block.y etructure;
firm, P.lightly sticky and plastic; common
fine di!:,tinct rcddt3h yellow (7,5 YR 6/8)
and many medium prominent red (2,5 YR 4/6)
mottles; many meeo- and macroporea; few
medium and common fine roots; about 20%
aedium uncoated and blackcoated nodular
and rounded very hurd to hard average red
plinthitegravel; one large plinthite
boulder; common termite and worm.holes f i lled
with material from above.
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Soil series
Mabassia (deep)
So i l classification: Entic Oxic Dystropept
5.2. Soils of landscape unit B
The soils of landscape unit B cons i st of deep gravelfree
terrace soils on the lower elevations and shallower gravelfre e
soils over gravelly subsurface sojl on higher elevations . These
so i ls belong to Rosinth, Tubum, Bosor and ~asuba seri es.

The relationship with physiography is shown in figure 4:
Figure 4: Landscape uni t B

a = Rosinth series
b = Tubum or Bosor series
c = Masuba series

oc>oo =

gravellayer

The soils of the Rosinth series have a gravelfree layer
10 - 24 inches thick (25 to 60 cm) over a gravelly subeurface
soil, are well-drained, have sandy (clay) loam textures,
usu.ally an umbrio epipedon, aubsurface so i l colours wi th a
hae of 10 YR, values uaually 3, chromas usually 4 and few or no
mottles (7,5 YR or redder). Their classification is Thapto
Haplorthoxic Entic Oxic Dystropept.
This series is found on the boundary with landscape unit A,
and the soils originate from colluvial material washed down from
higher upland parts towards a swamp or etream.
A descri ption of a typical profi le of the Rosinth seri es is:
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1. Profile number: P 14
2. Area: Panlap Sample Area
3. Location: 300 yds from P 10 on traverse F
4. Coordinates: HE 28 2 - 873 (sheet 43, top. map Sierra Leone
1:50,000)

5. Elevation: About 275 feet above sealevel
6 . Date of description: 25-3-1968
1. Desoribed by: J.M. Cawray, A.A. Thomas, R. Miedema
8. Aerial photo no.: 33/SL/162
Soil site characteristics:
1. Physiography: dissected upland
2. Relief: subnormal to flat or concave relief
3. Slope: 3% from N to s
4. Erosion: moderate
5. Parent material: alluvium or colluvium over
products of granitee and acid gneisses
t.• ..
M '

weatherings~

6 . Land-use: -

7. Vegetation: short bush, many wild oilpalms, many tall
elephant grassea
8. Soil drainage class: well-drained
9. Groundwaterdepth: more than 170 cm
10. Permeability: rapid
11. Moisture: O to 125 cm dry, 125 to 170 cm moist
12. Stoniness: Class 0
13. Root penetration: deeper than 170 cm
14. Biological activity: common termite, ant and worm aotivity
15. Human activity: charooal till 64 cm, due to burning.
Soil profile description:
A1
0-11 cm
: Very dark gray (10 YR 3/1), dark gray bnrwn
(0-4 inches)
(10 YR 4/2) when dry, loam; weak subangular
and angular blocky strueture; friable,
slightly hard, slightly sticky and non
plastic; few fine distinet charcoal; pH
(Truogg)= 4,8; few coarse, many medium and
fine roots.
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A 12 11-20 cm
Very dark gray brown ( 10 YR 3/2), dark
(4-8 inches)
gray brown (10 YR 4/2) when dry, fine
sandy loam; weak medium and ooarse angular blocky structure; friable, slightly
hard, slightly sticky and slightly plastic;
many meso- and macropores; few fine distinot charcoal; pH = i.8; few coaree,
many medium and fine roots.
Clear and smooth boundary to
: Dark yellowish brown (10 YR 3/4), yellowieh
C1
20-58 cm
(8-23 inches)
brown (10 YR 5/4) when dry, sandy clayloam;
weak to moderate medium angular and subangular blocky structure; friable, hard,
slightly sticky and slightly plastic; many
meso- and macropores; few fine and medium
distinot charcoal; pH = 4,6; few coarse,
common medium and many fine roots.
Abrupt and smooth boundary to
: Dark yellowish brown (10 YR 4/4);a~~own
II A 58-101 cm
(23-40 inches)
{10 YR 6/J) when dry, very gravelly sandy
clayloam; weak fine subangular blocky
structure; friable, slightly hard,
elightly sticky and slightly plast i c;
common meso and macropores; pH= 4,8;
few medium and common fine roots; about
5~ medium uncoated . nodular very hard
dense red plinthite gravel and about 20%
medium uncoated nodular very hard dense
red to yellow plinthite gravel.
Gradual and smooth boundary to
Yellowish brown (10 YR 5/6), very gravelly
II B1 101-125 cm
(4-0-50 inches)
sandy clay; weak fine angular to subangu+
lar blocky structure; friable, slightly
sticky and slightly plastic; common meaoand macropores; common fine distinct
yellowish red (7.5 YR 5/6) mottles; few
medium and fine roots; about 4~ medium
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plinthite gravel and about 30% medium
blackcoated nodular very hard dense red
plinthite gravel.
Clear and smooth boundary to
: Brownish yellow (10 YR 6/8) gravelly sandy
II B2 125-170 cm
(50-67 inches)
clay; weak medium subangular bloc.ky struoture; f'riable, sticky and plastic; few
meso- and macropores; many medium distinct
yellowish red (7.5 YR 5/8) mottles; few
medium. and fine roots; about 2a{ó fine uncoated nodular soft porous red plinthite
gravel.
Diagnostic horjzone: umbric epipedon
II: ochric epipedon
oxic horizon
Soil series
: Rosinth
Soil classification: Thapto Haplorthoxic Enti c Oxic Dystropept.
The Rosinth series forms the boundary between landscape
units A and B and occupies approxim.ately 15% of landscape unit B.
The soils of the Tubu.m series have a gravelfree layer 24 48 inches (60 to 120 cm) thick over a gravelly subsurfaoe soil
or bedrock, are moderately well-drained, have sandy (clay) loam
textures, an u..mbric epipedon, subsurface eo il colours with hues
of 10 YR, values of 4 or leas, chromas usually 4. They are
classified as Entic Oxic Dystropept.
Tubum series ocours ··on eomewhat lower elevations than
Rosinth series and is formed by colluvial m.aterial washed
down from higher perte, and/or alluvial material sedimentated
by streams or swamps.
A description of a typical profile of the Tubum series is:
General data:
1. Pitnumber: P 13
2. Area: Panlap Sample area
3. Location: on traverse E, 500 yds from pit 7
4. Coordinates: HE 277 - 873
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5. Elevation: about 260 feet above aealevel
6. Described by: J.M. Cawray and A.A. Thomas
7. Date of description: 23-3·-19G8
8. Aerial photo no.: 33/SL/1 62
Soil s i te characteristi cs:
1. Physjog~aphy: gently sloping terrace
2. Relief: subnormal
3. Slope: 7~ SSE to NNW
4. Erosion: moderate
5. Parent materi al: alluvium and/or colluvium over weatheringsproducts of granites and acid gneisees.
6 . Land-use: 7. Vegetation: tall elephant grasses, medium trees, many wild
oilpalms
8. Soil drainage class: well-drained
9. Grou.ndwaterdepth: more than 138 cm
10. Permeability: moderate to rapid
11. Moisture: dry throughout the profile
12. Stoniness: Class 0
13. Root penetration: deeper than 138 cm
14. Biological activ i ty: many antholes, few wormholes
15. Human aotivity: oharcoal throughout the profi le, du.e to
bu.rning.

Soil profile description:
A 11
0-11 cm
Very dark brown (10 YR 2/2), very dark
(0-4 inches)
gray (10 YR 3/1) when dry, sandy loam;
weak f i ne to medium subangular blocky
struoture; friable, hard, slightly st i cky
and slightly plastic; many meao- and macropores; few medium dist i nct charcoal; pH =
5.2; common medium and coarse roots, many
fine roots.
Clear and smooth boundary to
Dark brown (10 YR 3/3), do when dry, clayA 12 11-34 cm
( 4-14 inches)
loam; weak coarse angular blocky structure;
friable, elightly hard, slightly sticky and
slightly plastic; many meao and macropores;
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few coaree, common medium and many fine
roots.
Clear and irregular boundary to
Dark yellowi.sh brown ( 10 YR 3/ 4) , to ( 10
C 1
34-64 cm
( 14-26 inches)
YR 4/4) when dry, sandy clayloam; weak
medium and coarse angular blocky structure;
firm, hard, sticky and plastic; many meao
and maoropores; few medium distinct charcoal; pR = 4.8; common coarae, medium and
fine roots.
Gradual and amooth boundary to
: Dark yellowish brown {10 YR 4/4), yellowish
C 2
64--85 cm
(26-34 inches)
brown (10 YR 5/4) when dry, sandy clayloam;
weak mediwn subangular blocky structure;
firm, hard, sticky and plastic; many meao
and mecroporès; few medium distinct charcoal; pH = 4.5; common medium and many
fine roots.
Abrupt and wavy boundary to
Yellowjsh brown (10 YR 5/6), brownish yellow
II ~2 85-138 cm
(34-55 inches)
(10 YR 6/8) when dry, very gravelly sandy
clay; weak fjne subanguler blocky structure;
firm, hard, slightly sticky and slightly
plastic; many meso and macropores; few
medium distinct charcoal; pH = 4.3; many
fine roots; about 3C°% coaree quartz gravel;
about 40% medium black coated and uncoated
nodular very hard dense to average black
to yellow plinthite gravel.
Diagnostio horizons: umbric epipedon
Soil series:
Tubwn
Soil classification: Entic Oxic Dystropept
Tubum series occupies approximately

30%

of landscape unit B.
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24 to 48 inches thick ( 60 to 120 cm) over a gravelly subsurface
soil, are well-drained, have sandy clayloam textures, an umbric
epipedon, and oceur on higher elevations than the Tubum seils,
on other places in the Eiurvey area . The subsoil colours are
browner than Tubum soils, hues of 7.5 YR, values of 4 or moret
chromas of 6 or more, indicating an older terrace soil than
the Tubum so i ls. They are, however, similar to the J.'ubum soils
i n formation. Their claasifioation is Entic Oxic Dystropept.
The description of a typical profile of the Boeor series is:
General data:
1. Profile number: P GO
2. Area: Makeni NW area
3. Location: along path Mabanta to Bosor, near augerhole 12.
4. Coordinates: Sierra Leone, sheet 43, HE 223 - 85 9
5. Elevation: about 280 feet above sealevel
o . Described by: R. Miedema
7. Date of descri ption: 30-4-1968
8. Aerial photo no.: 33/SL/1 6 1
Soil site characterist i cs:
1. Physiography: flat summ.it of low hill, old riverterrace
2 . Topogrephy: subnormal relief
3. Slope: ?
4. Erosion: little or none
5. Parent material: alluvium over weatheri ngsproducts of granites
and ac j d gneissea
5 . Landuse: none
7. Vegetati on: short bush (2-4 years) old, with many wild oilpalms
8. Soil drainage class: well-drained
9. Groundwaterdepth: deeper than 130 cm
1C. Permeability: moderate
11. Moieture: moiet throughout, due to rain
12. Stoniness: Class 0
13. Root penetration: deeper than 130 cm
14. Biological activi ty: common to high ant and termite activity
15 . Human activity: charcoal due to burning.
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A 11
0-24 cm
Very dark grayish brown (10 YR 3/2) sandy
(0-10 inches)
clayloam; weak fine and medium subangula.r
blocky structure (many crumbs); friable;
many macro and mesopores; few medium distinct charcoal mottles; pH = 4.2; common
coarse, many medium and fine rootR; high
ant and termite activity.
Clear and smooth boundary to
: Dark brown (10 YR 3/3) clayloam; weak fine
A 12 24-45 cm
(10-18 inches)
and medium subangular blocky structure
(many crumbs); friable; common macro- and
many mesopores; common medium distinct eharcoal mottles; pH = 4.5; many coarae, medium
and fine roots; very few black plinthite
gravel; high ant and termite activity.
Clear and smooth boundary to
Dark brown to brown (7,5 YR 4/4) clayloam;
C 1
45-oO cm
(18-24 inches)
weak fine, medium and coarse subangular
to ang11lar blocky stru.cture; f1•iable; m.any
macro and mesopores; few medium dist i net
oharcoal mottles; common coarse and medium,
many fine roots; very few plinthite gravel;
high ant and termite activity.
Gradual and smooth boundary to
Yellowish red to strong brown (5 YR 5/8 to
C 2
60-108 cm
(24-43 inches)
7,5 YR 5/8) eandy clayloam; weak fine and
medium subangular blocky structure; friable;
common macro and many mesopores; pH = 4.5;
few coaree, common medium and fine roots;
few plinthite concretiona; common ant and
term.ite activity.
Boundary abrupt and smooth to
Yellowish red to streng brown (5 YR 5/8 to
II B21 108-130 cm
(43-51 inches)
7,5 YR 5/6 ) sandy clayloam to sandy clay;
weak fine and medium subangular blocky structure; friable; common macro and may mesoporee;
pH = 4,5; common fine roots; approx. 4~

-35gravel (20Jf, fine and medium angular quartzgravel; 2~ fine, medium and ooarse plinthi te gravel); few ant and termite activity.
Bosor series occupies approximately 15% of landscape unit B.
Their occurrence is limited to rather small areas of flat topography in the neighbourhood of larger streams.
The soile of the Masuba series are more than 48 inches
(over 120 cm) gravelfree, are moderately well-drained, have
eandy clayloam textures, an umbric epipedon, subeurfaca soil
colours with a hue of 10 YR or yellower, values of 5 or more,
chromas of 3 or more and common to many mottles (7.5 YR or
redder}. These soils are clasaified as Ent l c Oxic Dystropept.
They occur on the lowest elevation of the terrace aoils bordering
streams and swamps, thus forming a boundary with landscape unit
c. 3 specially in the neighbourhood of larger streams these
terraoes are well conserved.
A description of a typical profile of the Masuba series is:
General data:
1. Pi tnum.ber: P 28
2. Area: Panlap Sample Area
3. Location: on traverse F, 40 yds north of Mayankan
1
1. Coordinatee: HE 28 - 87 2
5. Elevation: about 265 feet above sealevel
G. Described by: R. Miedema
ï. Date of description: 2-4-1968
8. Aerial photo no.: 33/SL/1b2
Soil site characteristics:
1. Physiography: gently sloping river terrace
2. Relief: flat or concave with little mounds due to farming
pra.ctice
3. Slope: 3% S to N
4. Erosion danger: little
5. Parent material: alluvium
G. TJand-use: farming, cassave
7. Vegetation: wild oilpalms, ''Kandi '' trees, ele:phant graas
8. Soil drainage class: moderately well-drained
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10.
11.

12.
13.
14.

15.

Groundwaterdepth: more than 175 cm
Permeability: moderate
Moisturez dry to 20 cm, slightly moist from 20 - 80 om,
moist deeper
Stoniness: ClassO
Root penetration: deeper than 175 om
Biologioal activity: high aotivity of ants, termites and worms
Human activity: charcoal due to burning.

Soil profile description:
Ap
0-20 cm
Very dark brown (10 YR 2/2), dark yellowish
(0-8 inches)
brown (10 YR 4,5/2) when dry, sandy loam;
weak subangular blocky structure; friable,
slightly hard, slightly sticky and slightly
plastic; many meso and macropores; few
medium distinct charcoal; pH = 4.2; common
ooarse, many medium and fine roots; many
ant- and termite holes.
Gradual and smooth boundary to
Dark yellowish brown (10 YR 3/4), brown
A 3 20-49 om
(8-20 inches)
(10 YR 5/3) when dry, sandy loam; weak medium
and fine angular blocky struoture; firm,
slightly sticky and slightly plastic; many
meso and macropores; common medium distinct
charooal; common fine distinct yellow
(2,5 Y 7/6) mottles (material from below)J
pH = 4.5; common coarse and medium, many fine
roots; 1 large granite boulder with some
micas; feldspars a.o.; high aotivity of ants
and termites, holes filled with casts.
Gradual and smooth boundary to
Brown (10 YR 4.5/3), yellowish brown (10 YR
AC
49-69 cm
(20-28 inches)
5/4) when dry, sandy loam; weak fine and
medium angular blocky struoture; friable,
slightly sticky and slightly plastic; many
meao and macropores; common medium distinot
charcoal; common fine distinct yellow (2.5 Y
7/6) mottles; common medium and many fine
roots; high activity of ants-
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a 1 09-91 cm
(28-36 inch.es)

•
·-

C2

91-155 cm
( 36-61 inches)

C 3

155-175 cm
(51-59 inches)

and termites (neet on one of the walls).
Clear and smooth boundary to
Light yellowish brown (2.5 Y 6/4), do when
dry, coarse sandy loam; week to moderate
medium and coarse angular blocky structure;
friable, slightly sticky and slightly plas-t;ic; m.any meso and macropores; pH = 4. 8;
common medium, many fine roots; 1 medium
quartz stone; high termite and worm activity (holes filled up completely and partly
respectively).
Gradual and smooth boundary to
Yellow (2.5 Y 7/7) coaree sandy loam; weak
medium and coarse angu.lar blocky structure;
friable, slightly sticky and slightly
plast i c; many meso and macropores; common
fine and medium disti nct brownish yellow
(10 Yn 6/8) mottles; pH= 4.8; few dead
coarse, common medium and many fine roots;
high termite and common worm activity.
Gradu.al and wavy boundery to
: Yellow (2.5 Y 7/8) coarse sandy loam; weak
medium and eoarse angular blocky structure;
f i rm, slightly eticky and slightly plastic;
many macro and mesopores; many medium and
coarse prominent strong brown and brownjsh
yellow (7.5 YR 5/8 and 6/8) and yellowish
red (5 YR 5/8) mottles; few medium and common
fine roots; less than 1C% hardened mottles
(soft plinthite); high termite and worm
activity.

,i;iagno s ·tic horizons: umbric epipedon

iY!asu.ba
Soil series
Soil claseifioation: Entlo Oxic D.fstropept
Masu.ba series occupies approximately 35% of landscape unit B.
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The eoils of landscape unit C oonaist of the deep gravelfree,poorly drained valleybottom soila. They belong to the
Panlap and Mankane series.
The relationship with tbpography is shown in figure 5.
Figy.re 5. Landscape unit C.

tft
3t5

.b
a = Panlap series

b = Mankane series
The eoils of the Panla~ series have a gravelfree layer of
more than 48 inches thick {over 120 om), are poorly drained and
have sandy loam or coarser textures. They .are sometimes underlain within 250 cm by kaolinitio olay over weathered bedrock
{granite). They have an wnbric epipedon and subsurfaoe soilcoloure with hue 10 YR, values of 4 or more and ohromas of 2
or lees, mottles are common with hues of 7.5 YR or redder.
These soils are classified as Entl o Oxio ~ystropept. They are
present on the relatively better drained parta of the valleybottoms (swampedges). They forma boundary with landscape unit
B or direotly with landscape unit A.
A desoription of a typioal profile of the Panlap series:
General data:
1. Profile number: P 1
2. Area: Panlap Sample Area
3. Looation: on traverse A, near augerhole no. 5 (near old
railline)

-394. Coordinatea: sheat 43, HE 27 6 - 86 4
5. Elevation: about 250 feet above sealevel
6. Deecribed by: Ir. w. van Vuure and R. Miedema
7. Date of description: 8-3-1908
8. Aerial photograph: 33/SL/161

Soil eite charaeteristios:
1. Physiography: swampedge, gently sloping
2. Relief: flat or concave relief
3. Slope: 3%, NNE to SSW
4. Erosion: slight
5. Parent material: alluvi~m and/or colluviwn from adjacent
hills
6 . tanduse: abandoned rice farm
7. Vegetation: grasses and raphiapalm (common)
8. Soil drainage class: poorly drained
9. Groundwaterdepth: 1.53 meter
10. Permeability: rapid
11. Moiature: sli.ghtly moist to 60 cm, moist to 130 om, wet
deeper in profile
12. Rootpenetration: roots mainly down to 90 om
13. Stoninese: Class 0
14. Biological activi ty: common worm.holes, ant- and term.ite
activity throughout
15. Human activity: charooal due to burning.
DescriRtion of the soil profile:
A 11
0-28 om
Black (10 YR 2/1) loamy sand; very waak
(0-11 inches)
very fine subangular blocky struoture;
very friable, slightly stiokf and slightly
plastie; common macro and mesoporee; few
faint rootrast mottles and few medium
dietinct charcoal mottles; common coarse,
many medium and fine roots; no gravel;
common ant- and term.ite activity; few
wormholes; pH = 4.8.
The lower boundary ie clear and amooth.
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28-58 cm
(11-23 inohee)

58-93 cm
(23-37 inches)

93-153 cm
(37-60 inches)

: Very dark grayieh brown to dark brown
(10 YR 3,5/2) loamy sand; weak f i ne subangular blocky structure; friable, slightly
sticky and non-plastic; few macro, many
mescpores; no mottling; common coarse,
many medium and common fine roots; very
few fine quartzgravel; very few, very fine
hard, red plinthitegravel; common ant-,
term.ite- and worm.activity; pH = 4,8.
The lower boundary is clear and smooth.
: Brown (10 YR 5/3) loa1D7 sand; weak fine
eubangular blooky etructure; friable,
alightly sticky and non-plastic; few
macro, many mesopores; many coarae prominent rustmottles, yellowieh red (5 YR 5/8),
vertically elongated along rootchannels;
few coarse, common medium and fine roots;
very few fine quartzgravel; very few very
fine hard red plinthitegravelf few antand termite•, common wormactivity; pH= 5,3.
The lower boundary ia clear and emooth.
: groundwater. Light browniah gray (10 YR
6/2) loamy eoarse sand; very weak fine
eubang~lar blocky structure; friable,
slightly sticky and non-plastic to slightly
plastic; no macro, many mesopores; many
ooarse prominent strong brown (7,5 YR 5/8),
reddish yellow (7,5 YR 6/8) and yellowish
red (10 YR 6/7) mottles, red (2,5 YR 5/8)
soft plinthitemottlee, few, faint kaolinite
mottlee (white); no roote; common f i ne
quartzgravel; common wormaotivity; pH = 5,2.

Olassification aecording to 7th Approximation 19u7:
Diagnoetio horizons: umbrio epipedon
Claasi!ioation
: Entic Oxic Dystropept
So il aeri es
: Panlap
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layer more than 48 inches thiok (over 120 om), are very poorly
to poorly drained and have eandy loam or coarser texturee.
Also these eoils are eometimes within 250 em underlain by
kaolinitic clay over weathered bedrock. The1 have ueually an
umbric epipedon, the same subsurfaoe eoilcolours as the Panlap
soils, but have few instead of common mottles. These eoils
have been classif i ed as Typic or Aeric Tropaquept and Typic
or Aeric Tropaquent.
Mankane soils are present on the loweet parte of the
valleybottome and are :flooded eaoh year during the rainy
season.
Deecriptton of a typical profile of the Manke.na series:
General data:
1. Pitnumber: P 12
2. Area: Panlap Sample Area
3. Locat1on: on traverse E, 300 yda from pit 7.
4. Coordinates: HE 276 - 873 (sheet 43)
5. Described by: J.M. Cawray, A.A. Thomas, R. Miedema.
6 . Date of deecription: 23-3-1968
7. Aerial photo no.: 33/SL/162
Soil site oharaoteristics:
1. Physiographyt gentle sloping swamp
2. Relief: flat or concave
3. Slope: 2'fe S to N
·1-. Erosion: slight
5. Parent material: alluvium over weathered kaolinitic bedrock (granite)
6 . Landuse: 7. Vegetation: old swampbueh, many raphia and wild oilpalm,
few elephant grasaes
8. Soil drainage claes: poorly drained
9. Groundwaterdepth: 137 om
10. Permeability: moderate to rapid
11. Moisture: 0 - 61 cm moist, deeper wet
12. Stoniness: Class 0
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13. Root penetration: till 149 cm
14. Bi ological activity: worm and antholes
15. Hu.man aotivi ty: ohareoal due to burning
So i l profile descripti on:
A 11
0-14 cm
: Black to ve-ry dark brown (10 YR 2/1.5)
(0~ 5 inches)
sandy loam; weak subangular blocky structare; friable, slightly sticky, sl i ghtly
plastic; many meao and macropores; few
coaree, many medium and fine roots.
Clear and smooth boundary to
Very dark gray (10 YR 3/1) eandy loam; weak
A 12 14-39 cm
(5-1 6 inches)
medium angular blocky structure; firm,
slightly etioky, slightly plastic; many
meao and ma.cropores; many coarse, medium.
and f i ne roots.
Clear and smooth boundary to
: Dark gray (10 YR 4/1) loam.y fine sand;
AO
39-6 1 cm
(1 6- 24 inche s )
weak medium and eoarse angular blocky
strueture; friable, non-sticky, nonplastic; many meso and macropores; many
coarae and medium, common fine roots;
less than 10% plinthite gravel.
Gradual and wavy boundary to
: Gray (1 0 YR 5/ 1) loamy sand; weak medium
C 1g 6 1-80 cm
(24-32 inches)
eubangular blocky etructure; very frieble,
non-sticky, non-plastic; many meso and
maoropores; few coarae, medium and f i ne
roots; about 1~ ooarae quartz gravel
(angular).
Clear and wavy boundary to
II B1g 80-106 om
: Light brown gray (1 0 YR 6/2) coarse sandy
(32-42 inches) clay; weak coarse angular blocky structure;
friable, slightly sticky, slightly plastic;
many meao and ma.oropores; many coarse
prominent light gray (2.5 Y 7/0) mottles;
few coarse, medium and f i ne roots;about
1~ coarse angular quartz gravel.
Clear and emooth boundary to
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: White (2.5 Y 8/0) coaree eandy clay; waak
(42-60 inches) coarse angular blooky structure; friable,
slightly sticky and slightly plasti c; many
meso and macropores; many ooarse promjnent
gray to light gray (2.5 Y 6/0) mottles;
few ooarse, medillm and f i.ne roots; abou.t
1~ coarse angu.lar quartz gravel.
Diagnostic horizone: umbric epipedon
Soil series
Mankane
Soil olassificati on: Typic Tropaquept.
5.4. Soils of landscape unit D.
The so i ls of landscape unit D consi st of the terraces and
levees of the Mabole r i ver. These soils are more than 48 inches
(over 120 cm) gravelfree and belong to the Makundu series. They
have silty clay textures, are (moderately) well-drained, subs urface soilcoloura of 10 YR or redder 1 value s of 5 or more,
chromas of ó or more, common to many mottles wi th huae of 7.5
YR or redder.
The relat i onship with topography is ehown in figure 6 .
Figure 6 . Landscape unit D

a = Makundu series.

A deacripti on of a typical profi le of the Makundu series:
General data:
1. Profile number: P 104
2. Area: Makeni NW area

-443. Locati.on : 100 yds :from Mabole river, on road from Makl4ndu.
tothe r i ver
4. Coordinates: HE 12 4 - 91 2
5. Elevation: about 270 feet above sea level
6 . Described by: J.M. Cawray and R. Miedema.
7. Date of description: 18- 6-1968
8. Aerial photo no.: 33/SL/158
Soil site characteristice:
Physiography: almost flat riverterrace
Relief: flat or concave relief
Slope: 1 ~ N to S
Eroaion: none
Parent materialt alluvium
Landuse: none
Vegetation: dense seoondary bush, many wild oilpalme
Soil drainage class: moderately well to well-drained
Groundwaterdepth: deeper than 188 om
Permeebility: moderate
Moisture: moist throughout the profi le
Stonine ss : Class 0
Root penetratjon: deeper than 188 cm
Biological aotiv · ty: high termite, ant and wormaoti v i ty
Human activity: charcoal due to burning

'

.

Erofi le descriEtion:
0-20 cm
: Ve-ry dark gray (10 YR 3/1) silty olayloam;
(0-8 inches)
weak fine angular and a~bangular blocky
stru.oture; friable, slightly sticky and
slightlJ plastic; many macro and mesopores;
few mediwn diat i nct charcoal mottles;
pH : 5.0; many coarse, medi um and fine
roots; high ant, term.ite and wormact i vity.
Boundary clear and smooth to
A 12 20-41 cm
: Very dark grayish brown to dark brown (10
(8-1 G i nches)
YR 3/2,5) eilty clayloam; weak fine angular and subangular blockJ' structure;
friable, slightlJ sticky and slightly
plaatje; many macro and meeopores; few

-45-

AB

B1

41 -53 cm

( 16 -21 inches)

53-71 om
(21-29 inches)

:

:

B21 71-108 cm
(29-43 inches)

:

108-188 om
(43-74 inches)

:

B22

medium distinct charooal mottles; pH = 5.0;
many coarse, medium and fine roots; high
ant, termite and worm.aotivity.
Boundary clear and smooth to
Dark yellowish brown (10 YR 4/4) silty
clayloam; weak fine angular and subangular
block~ structure; friable, sticky and
plast i c; many macro- and mesopores; few
medium distinct charooal mottles; pH = 4.8;
many coarse, medium and fine roots; high
ant, termite and wormaotivity.
Boundary clear and smooth to
Yellowish brown (10 YR 5/6) eilty clay;
moderate fine and medium angular and subangular blocky structure; firm, sticky and
plastic; many macro and mesopores; few
medium dietinct charcoal mottlee; few
fine faint yellowish red (5 YR 4/6) mottles;
pH= 4.7; common coaree, many medium and
fine roots; high ant, termite and wormactivi ty.
Boundary gradual and smooth to
Brownish yellow (10 YR 6/6) silty clay;
moderate fine and medium angular and eubangular blocky etructure; firm, sticky and
plastic; common macro and meeoporee; common
medium distinct yellowish red (5 YR 4/8)
mottles; pH = 4.8; few medium, common fine
roots; high ant, termite and wormactivity.
Boundary gradual and wavy to
Brownish yellow (10 YR 6/6) silty clay;
moderate angular and subangular blocky
structure; firm, sticky and plastic;
common macro and mesopores; many medium
prominent yellowieh red (5 YR 5/6) mottles;
pH = 4.9; common fine roots; common ant,
termite and wormaotivity.
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Diagnostic horizons: umbric epipedon
cambio horizon
Classifioation according to 7th Appr~ximation 1967: Oxic
Dyetropept.

5.5. Soils of landscape unit E.

.

~

In landscape unit E the "Inselbergs" are present. The bedrock occurs at the surface or on very shallow depths. These
soils belong to the Lithosols.
Because of the steep slopes of these dome shaped hills, erosion
danger is very great. They are not important at all for agricul ture and ehould be kept under forest on places where some
solum is left.
5. 6 . Discussion of the sollma s of Panla
an

1r25 000

The so i lmap of Panlap ~ample Area shows three streamsystems,
dissecting the uplands. The soils in the valleybottoms of the
streamsystems consist of the ~ankane and Panlap series. Alluvial
and/or colluvial terraces with Masuba, Tubum and Roeinth series
adjoin the streamaystems. These terraces are very well expressed
along the Mayankan river, between Panlap and Mabassia (see also
discussion of ~ayankan soilmap). Most of the area consists of
uplands, with Makeni and Timbo series on plateau sites and slopes
and Mabaseia series in the colluvial depressions. The different
soils are described in chapter 5.
On the scale 1:25,000 it was not possible to distinguish
the soil series separately and therefore they had to be grouped
together into soil associations. Thie resulted in the following
4 mapping units:
1. Makeni & Timbo (= mapping unit 1 on Makeni NW soilmap)
11
2. Mabassia (d,sh,v.sh) (= mapping unit 3 on
)
3. Masuba, Tubum & Roeinth (= mapping unit 5 on "
)
4. Mankane & l?anlap (= mapping unit 8 on
"
)
The distribution of these mapping units is shown on map 4 (page46) ·
On the scale of the Mayanksn soilmap (1:5,000) it was
possible to indicate the distribution of the separate soil
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series alcng the ~aya~kan river.
The flat valleybottom has ~!ankane (Man) soils (19.3~),
gradually passing into Panlap (Pa) scils (21%) on the edges
of the streamvalley. On a somewhat higher elevation the terrace
scils occur in the following sequence from valleybottom towe.rds
upland: 1~asuba (Ms) (6.5%), Tubum (Tb) (6.5~), and Rosinth (Rs)
(9.3%), the letter forming the transition to the upland with
J'Iakeni (Mk) soils (10.1~) and Makeni & Timbo associntion (25.6~).
On steeper sloping transitions from the upland to the valley,
areas with Timbo (Ti) (0.9~) occur on spots, while a remnant
of older terraces is present near Three Mile Village (Bosor (Bo)
soils) (0.8~).
For descriptions of the mentioned soils see chapter 5.

/

en

; ""-

5.7. Discuesion_of the final soilmap of M:akeni North-West area.
On the scale 1:50,000 i t appeared to be impossible to
distinguish the soil series separately, due to the sometimes
complex distribution of the differeut series over the aren.
Therefore some series had to be groupedtogether into soil
associations that could be indicated on the map. In total 8 of
these associations have been recognised:
~~~E!E~-~!!i:~_.:!.: aseociations of l.iakeni and Timbo series, occupying
about 60% of the whole area. l\iakeni series predominates and
occurs both in eummit and sloping position, occasionally interrupted on steep slopee by Timbo series. This unit comprises
the majority of the soila in the area, except in the northwestern part, where the landscape is severely eroded and
mappi1:ig unit 2 prevails.
~~EE!~~-~!!!:~_z: association of 1.v!abanta and Mabaasia (shallow)
series, totalling about 7~ of the area. This unit occurs in the
above-mentioned north-western part, where the abrupt transition
to the neighbouring low-lying Boliland area (surveyed by STOBBS,
1963) has caused severe eroeion of the upland. Furthermore this
unit is present in other parts of the area that are shallow on
bedrock, especially occurring in the neighbourhood of Wueu.m Hill
and Pundung Hill.
!~EE!~~-~~!!_d; Mabaseia ser ies(deep, shallow and very shallow
phases), occupying about 5~ of the area . Thie unit consists of
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1
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9

89

aF-~-4~~~--1 9 97
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-48the colluvial lower _parts in the upland landscape and the mainly colluvial transition of the upland area to the Bolilands
(ou.tside the survey area) and the terraces of the ,1n:abole river.
N.B. These transitions to the Boliland area and the terraces
and leveee of the Mabole river need to be investigated more
closely. Transport problems prevented this during the time of
this survey!
~~EE!~S-~~!~_i:

Mabanta series.
In this series the Inselbergs and ether rooky hills, without
or with very little sol~m, are grouped, auch as Wusum Hill,
Pundung Hill and a few minor hills in the area. The
unit is of
.....
insignificant importance, totalling about 1% of the area.
~~EE!~~-~~!~_2: aesociation of Masuba, Tubum and Rosinth series,
about 8% of the area. This unit compriees the alluvial and
colluvial terraces along the minor streams and swamps. The unit
is present in the whole area, accompanying mapping unit 8, except
where the upland passes rather abruptly into the swamp or stream..
~~EE!~~-~~!~-~: association of Bosor and ~asuba seriee,occupying
about 1~ of the area. Thia u~it is only found on spots; it ie
thought that it has occurred in more places, where it since
has been eroded away. This unit is mainly associated with
the larger streamaystems, whose elder terraces are oonaervated
on level platèau parta.
~~EE~~~-~~!~_7: Makundu series, about 2<fo of the area. This
unit compriaes the terraoes and levees of the Mabola river,
differing distinotly of the terraoes of the minor atreamsysteme by having a finer texture.
~~EE!~g-~~!~_§: association of Panlap and Mankane series, aböut
16% of the area. Thie unit represents the valleybottomeoils of
streams and swamps, and is present throughout the area.

6. SOIL SUITABILITY
6.1. System of soil suitability classifioation.
This is a part of the so called 0 soil survey interpretation"
linking the soilmap to ite practical users. The problem of the
suitability of soils for various crope can be approached from
two aides:

-1-91. ~~~-~~~Q~-~f-~~~-~f~~l~l·

These are compared with the soil pro:pertiea enoountared.
The more they agree, the better the suitability of the
soil for crop(s). Unfortunately the needs of most of the
tropical culture crops is u.ns ;i ffioiently known.
1

2. ~!~!~~!!~~~-~!_!~~-~~!±_EE~f~~~·
The degree to which the soil properties are restricting the
productivity of crops in general is taken as a basis for
the suitability classification.
This last method, perha:ps UJ.ore aptly called "capability
grouping" ie applied here. Klingebiel (1958) indicates three
levels in this capability grouping: Class; Subclass; Unit.
Ina Class are grouped those soils that have limitations to
the same degree; on <iiU.bclass 1 evel the 1 imi ting facto re are
introduced and the Unit has the same limiting factors to the
same degree.
It should,
howeve:r, be noted that:
...
1. The
exact impact of the limiting factors is not yet fully
_,_
understood. Therefore the reletion soil - erop should also
be checked in pilot plots.
2. Some limiting factors can be removed or altered in the sense
that the influence of that ljmiting factor is reduced.
Examples are: irrigation on sojls with a poer waterholding
capacity, fertilization on soils poor in nutrients etc.
It is, however, very lmportant whether it ie feasible to
alter these limitations and this largely depends on management
system, technical knowledge and economie and social factors.

6.2. Limitin6 factors.
on
a.
b.
c.
d.
e.
f.

The following propertiee of the soil profile were considered
their occurrence as limiting factor:
erosion/run off
vvaterlogging
waterholding oapacity
graveloontent
stoniness
nutrient status

,-;)
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-50Thase properties h~ve an im~ortent bearing on plant growth,
especially as regards rootab:i..lity (gravelcontent and distribution, waterlogging), the amount of water in the profile
(waterlogging, waterholding capaci~y), tillage problems
(stoniness), nutrient status and danger of erosion. The impact
of these limiting factors is estimated and compared in a relative sense. This is shown in tabla 1.
Table 1. Limitations in suitebility for agricultural crops.
Desoription
Erosion/run off
Waterlogging
Waterholding capacity
Gravel content
Sto.niness
Nutrient status

Symbol
e

Good

Ra.ther good

Rather bad

w

c
g

a
Il

For the different eoil series in the mapping units the
limiting factors ware noted according to table 1, with the
first mentioned factor as the one with the most severe impact
(Table 2). By this notation the mapping units were transferred
to suitability subclasses, arranged from I to VIII in order of
decreasing agricultural suitability. These subclasses were
grouped together into classes, arranged from A to D in the
same way.
The nomenclature of these classes is as fellows:
A = well-suited for agricultural crops
B = moderately euited for agricultural crops
C = slightly suited for agricultural crope
D
not suited for agricultural crope
This is presented schematioally in tables 2 and 3.

=

Table 2. Basis for the suitability map of Makeni NW area.
Mapping unit
1

Soil series

Limitations

T1fakeni

g3n3e2o3afHo
e3g3c3s2n1w0

Timbo

Subclass

Class

VI

c

-------------------------~--~----------------------------------

Bad

SOIL SUITABILITY MAP OF MAYANKAN AREA
~0\'WI Scale 1: 5 , 000

·":Redue12c{
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Adapted crops

swamp rice vegetables
( spinach , sweet potato a . o . ) - - - =- footpath
~

banana , cassave , pine-apple
cassave maize groundnut

•

motorable road
village

= Streambed

cassave , oil palm
cashew , oil palm

5

0

50

100
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2

Soil series

Limitations

Mabanta
Mabaseia (sh)

s3n3e3g2c3wo
n2e1g1°1 8 1wo

Subclass

Cls.ss

VII

c

---------------~--------------------~-----------------~--------

3

Mabaaaia (d)
Me.baasia (sh)

n2e1c1w1goeo
n2e1g1°1 6 1wo

v

B

~-------------------~------~---------------------~-------------

4

i~faban ta

5

Masuba
Tubum
Rosinth

VIII

D

IV

B

\

"'~\

'\

'

rol

-"'-

/

o2n1e1wogoso
0 2n1e1g1s1wo
g2n2e2°2 8 1w0

----------------------~--~---~----------~~---------------------

6

Bosor
Maeube

7

Makundu

8

Mankane
Panlep

n2e1g1°1 6 1wo
c2n1e1wogoso

w3c3n1a1eogo
w2c3n1s1e1go

II

A

I

A

II Ia
IIIb

B

Table 3. Ralation betwean suitability Subclassoa and Classes.
Suitability Subclass
Suitability Class

I+II

III+IV+V

.A

B

VI+ VII
0

VIII
D

The soil suitability map shows that the area that is wellsuited for agriculture (Claes A) is 900 acres or 360 ha (3%),
Class B totals 8700 aores or 3480 ha (29%), Class C 20100 acres
or 8040 ha (67~) and Class D 300 acres or 20 ha (1~).
I.n Table 4 the euitability of the subclasses for various
crope ie given:

-52Table 4, Relation between suitability Subolase and adapted crops.
Suitability Subolass Adapted crops
I
All crops, espeoially cocoa, coffee, citrus,
rubber.
Many orops, among which Urena lobata (fiberII
crop), banana, pine-apple, cassave, upland
rice.
Very well suited for swamp rice (limitation
II Ia
w is advantageoue for swamp rioe) in the
3
wet eeaaon, vegetablea in the dry season.
Vegetables, Urena lobata, banana, pine-apple,
IIIb
cassave.
See I I
IV
See II
v
Upland rice, groundnuts, maize, sorghum,
VI
millets, oilpalm (preferably with covercrop).
Upland rice, groundnuts, sorghum., millets.
VII
Unsuited for arable purposee.
VIII
Soil suitability maps for Makeni NW area as well as for
Mayankan area are attached.

7. Conclusions and reoommendations.
To end this report I will give some conclusions and recommendations.
1. The mapping units of the soil map are closely aseociated
with the physiography of Makeni NW area. This indicates
that it is possible to map similar areas in Sierra Leone
with the, aid of aerial photographs and frequent fieldoheckes
on reconnaissance and even eemi-detailed scales.
2. The general upland soil profile (Makeni series), whioh is
predominant in the area is of limited agrioultural value,
eepecially due to the high plinthite-gravelcontent extending
deeper than 6 ft (2 m) in the profile. The surveyed area
therefore is not very prospecting for agrioult~re, except
for certain parts. The Makundu series (riverterraces of the
Mabole river) is very well-suited for agriculture. Masuba,
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3.

4.

5.

6.

7.

8.

9.

:Bosor and Tubwn are moderately well-suited for agriculture,
but their aoattered ocourrenoe in relatively small areas
are a drawback for an econom.ic exploi tation.
The above-mentioned soils with better agrioultural potentialities should be used more permanently, whieh neoessitates
the uae of fertilizers. At the time of the survey, however,
some of the best soila in the area (Makundu series) were
not used at all, for unknown reasons.
To upgrade the agrioulture in this area a better management
is necessary e.g. weeding, fertilization, bunding in the
swamp etc.
The predominant crops in the area are rice (swamp rioe and
upland rice), ground-nuts and cassave. It would be desirable
and possible to diversify the cropa grown and introduoe for
instanoe: pine-apple, banana, Urena lobata, maize, cocoa,
coffee and rubber. This is especially poseible on the Makundu
soils.
An interesting example was found near Bosor, where a farmer
made good profit from a very good pine~apple farm on Masuba
series.
Studies concerning the breeding of new variaties ehould
continue, eapecially on groundnuts and rice. The rice research
station at Rokupr has done already good work, introducing
RH 2 for swamp rice and Anethoda for Upland rice. This kind
of research needs to be oontinued!
To inveatigate the real potentialities of the different
soils enoountered and to check the soil suitability, it is
recommended to start pilot plots with different crops on
different aoil series. These plots can also be used for
fertilizer trials, using the untreated plot as reference
to the original soil profile.
To stimulate the uee of fertilizers and the growing of a
greater variety of crops, demonatration plots ehould be
started by the extension service.
The terrace soils of the smaller streams and swamps (Maauba,
Tubum and Rosinth series), that are coarse-textured, are
suffering from drought during the long dry seaaon. It ie
recommended to give supplementary irrigation on these soila,

-54provided the area is large enough to make it a good investment. The rivers eontain water for part of the dry
season and otherwise groundwaterirrigation is possible.
10. Although actually outeide the scope of this report, I
want to point to the faot that the marketing and transportation facilities fora lot of cropa (for instance
rice) are insufficient.
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APPENDIX 2
List of soilpits in Panlap Sample Area and Makeni North West Area,
their location and olassification according to the 7th Approximation
1967.
~

PANLAP SAMPLE AREA

~:!:.!!!~~~!:
p 1
p 2

Location

HE 27 -86 4

Panlap

p 3

HE 27 1-86 5
HE 27°-86 6

Makeni
Panlap
Makeni
Makeni
Mankane
Mankane
Masuba
Mankane
Panlap
Mankane
T11bwn
Rosinth

p 4
p

5

p 6

p

7

p 8
p

9

p 10
p 11
p 12
p 13
p 14
p 15

p 16
p

17
p 18
p 19
p 20
p 21
p 22
p 23
p 24

p
p

28
29

p 30
p 31
p

32

p 33

-------6

Seri.es

------

HE 27 4-86 5 Makeni
1

HE 27 -87°
HE 275-86 8
HE 27 3-875
8
HB 27 -87 4
HE 27 8-87 2
HE 21 9 -87 1
HE 286 -819
HE 27ó-87 3
HE 27 7-87 3
HE 28 2-87 3

HE
HE
HE
HE

28 4-87 3
28 7-877
28 7-878
26 3-85 8

Mankane
Panlap
Mankane
M.ankane
1
2
Timbo
HE 26 -85
4
5
Makeni
HE 26 -85
6
7
HE 28 -87 Mabaseia(d)
HE 26 5-85§ Panlap
Panlap
HE 27 1-85
8
8
HE 26 -8;
Maeu.ba
1
2
HE 28 -87 Maeuba
HE 27 8-87 1 Makeni
HE 21 7-87 1 Makeni
HE 26 8-86 7 Mankane
HE 27 5-87 5 Tubwn
HE 279-87 4 Masube.

Classifioation 7th 1967

--------------------~--

Entic Oxic Dystropept
Typic Ha;plorthox
Typic Umbriorthox
Entic Oxio Dystropept
Typic Haplorthox
Typio Haplorthox
Aeric Tropaquent
Typie Tropaquent
En tic Oxic Dystropapt
Typ ic Tropaqu.ept
Ent ic Oxic Dystropept
Typ ic Tropaquept
Entie Oxio Dystropept
Thapto Haplorthoxio
Entic Oxic Dystropept
Typ ic Tropa.quept
En tic Oxio Dyetropept
Typic Tropaquept
Aeric Tropaquept
Oxic Dyetropept
Typio Umbriorthox
Entio Oxio Dyetropept
Ent ic Oxic Dystropept
Ent ic Oxic Dystropept
Ent ic Oxio Dystropept
Entio Oxio Dystropept
Tropeptio Haplorthox
Ty:pio Umbriofthox
Aeric Tr0paquent
Entio Oxio Dyetropept
Entio Oxic Dyetropept

ê~!E!.!2

+
+
+
+

+
+

+
+

+

+

+

+
+

-

1

ii

Location
Series
--------------------p
HE 27 1-863 Makeni

Pitnumber

34

p 35
p 36

p 37
p 38
p 39
p

40

p 41
p 42

p 4-3
p

44

p 45
p 55

HE 28 2-87 4 Makeni
6
HE 283-87
Timbo
1
1
Timbo
HE 29 -88
2
5
HE 27 -87 Makeni
HE 21°-86 4 Timbo
HE 28 1-86 9 Manka.ne
RE 28 1-86 8 Mankane
HE 26 1-84 3 Panlap
RE 26 3 -84 3 Mankane
HE 28 2-87 1 Rosinth
HE 28°-86 9 Makeni
HE 26 4-85 9 Panlap

MAKENI NORTH WEST AREA
p 25
HE 26 1-870 Ma.keni
HE 26 2-86 9 M:ankane
l? 26
p 27
HE 26 2-86 6 Mankane
l? 46
HE 26 1-85 9 Makeni
p 47
HE 25 7 -86 5 Mankane
p 48
HE 25 8 -86 6 Panlap
p 49
HE 25 8 -86 9 Masuba
8
p 50
HE 25 -85 3 Mankane
8
p 51
HE 25 -85° Makeni
p 52
HE 25 7-85 2 Mankane
p 53
HE 25 7 -85 6 Mankane
p 54
HE 25 7-85 1 Makeni
p 56
HE 243-87 9 Panlap
p 57
HE 243-88° Tubum
p 58
HE 23 4-85° Panlap
HE 22 5 -85 6 Panlap
l? 59
HE 223-859 Bosor
l? 60
p 61
HE 223-86 6 Mankane
p 62
HE 23 4-86 3 Tubu.m
6
p 63
HE 22 -86 7 Bosor

Classification 7th 1967

------------~----------

§!!~!~~!

Typic Haplorthox
Tropeptio Haplorthox
Oxio Dystropept
Oxic Dyetropept
Typic Haplorthox
Oxic Dystropapt
Typic Tropaquept
T~tpic Trope.quent
En tic Oxic Dyetropept
Typio Tropaquept
Thapto Haplorthoxic
Entio Oxio Dystropept
Typic Umbriorthox
Entic Oxio ».rstropept

Typic
Typ ic
Typic
Typic
Aeric
Ent ic
'Ent ic
.Aeric
Typ ic
Typ ic
Typic
Typic
Entic
Ent ic
Ent ic
En tic
Ent ic
Typ ic
Ent ic
Entio

Umbriorthox
Tropaquept
Tropaquept
Haplorthox
Tropaquept
Oxic uystropept
Oxic Dystropept
Tropaquept
Haplorthox
Tro:paquent
Tropaquept
Haplorthox
Oxic Dystropept
Oxio Dystropept
Oxic Dystropept
Oxic Dyetropept
Oxic Dystropept
Tropaquept
Oxic Dystro:pept
Oxic Dyatropept

+

+

+
+
+

+
+

+
+
+

iii

~!:Ê!!!:!~~!:
p 64
p 65

l? 66
l? 67
p 68
p 69
p 70

71
p 72
p 73
l? 74
p

p 75
p 76

p 77
p

78

p 79

p 80
p

81

Location
HE 23 9-87 2
HE 23 8-87 2
HE 24°-86 9
HE 23 8-84 3
HE 23 4-85 1
HE 23 6 -87 1
6
4
HE 25 -85
1
HE 26 -85 5
HE 223-84 1
HE 22 9-83 9
HE 20 3-89 8
HE 21 3-90 5

--------

HE
HE
HE
HE
HE
HE

p 82

HE

p

83

p

84

HE
HE

p 85
p 86

HE

p 87
p 88
p 89
p 90

HE
HE
HE
HE

p 91

HE
HE
HE
HE
HE

p 92
p 93
p

94

p 95
p 96

HE

203-89 3
1
7
20 -88
2
20 2 -88
19 9 -86 2

19 9-87 2
20 3-87 1

22 8-84 7
22 6 -88 8
22 8-89 2
22 7-89 1
25°-87 3
19 5-89°
19 2-88 7
196 -87 8
19 5 -88 2

116 -87 5
18 2-87 4
24 4-87°
19 8 -83 2
21 9 -83 9
HE 23 1-89 5

Series

------

Timbo
Mankane
Makeni
l?anlap
Mabanta
Mabanta
Masuba
Mabaesia(sh)
J3osor
Masuba
Mabaesia(sh)
Ma baas ia
(v.sh.)
Makeni
Timbo
Tubum
Mabassia(ah)
Makeni
Mabassia

(v.sh.)
Makeni
T1.1bwn

Tubum
Makeni
Masuba
Mabassia(sh)
Timbo
Makeni
M:abaasia
(v.sh.)
Tubum
Makeni
Tubum
Masuba.
Panlap
Makeni

~!~~!!!~!~!~!!-1~~-12~1
Oxic Dystropept
Typic Tropaquept
Typic Haplorthox
Entic Oxic Dyetropept
Tropeptic Umbriorthox
Oxio Dyetropept
En tic Oxic Dyatropept
Ent ic Oxic Dystropept
En tic O~c:ic Dystropept
'Entio Oxio Dyatropept
Ent ic Oxic Dystropept
Thapto Haplorthoxic
Entic Oxio Dyetropept
Typio Umbriorthox
Oxic Dyetropept
Entic Oxic Dyetropept
Typic Troporthent
Typic Umbriorthox
Thapto Haplorthoxic
Entic Oxic Dystropept
Typic Ha.plorthox
Typic Troporthent
Entic Oxic Dystropept
Typic Umbriorthox
Entic Oxic Dystropept
Typic Troporthent
Oxic Dystropept
Typic Haplorthox
Thapto Haplorthoxic
Zntic Oxic Dystropept
Entic Oxic Dystropept
Typic Umbriorthox
Ent ic Oxic Dystropept
Entic Oxic Dyatropept
Entic Oxic Dystropept
Typic Umbriorthox

§!!E!.~~

+

+

+
+

+
+
+
+
+

+
+
+
+

iv
Pitnum.ber

--------p
p

p
p
p
p
p
p

97
98
99
100
101
102
103
104

p 105
p 106
p

107

p 108
p

109
p 110
p 111
p 112
p 113

p 114
p 115

Looation

-------.-

Series

------

Q!.!~~!~!~~!!2~_7!~-1~~1

Typic Umbriorthox
HE 243-88 2 Ma.keni
1
2
Ma.suba
'Plinthic Umbriorthox
HE 22 -90
Litho sol
HE 25°-81 3 Mabanta
8
4
Maeube.
Ent ic Oxic Dystropept
HE 25 -87
HE 24 9-85 9 Masuba
Ent ic Oxic Dystropept
5
HE 19°-87 lVIabaesia(sh) Ent ic Oxic Dystropept
HE 20°-83 5 Mabassia(eh) Bntic Oxic Dystropept
Ent ic Oxic Dyetropept
HE 12 4 -91 2 Ma.kun du
8
En tic Oxic Dystropept
HE 11 -89 5 Makundu
8
5
Makundu
Ent ic Oxic Dystropept
HE 20 -91
8
Typic Umbriorthox
H"E 19 2 -82
Timbo
6
7
Mabaesia(d)
Ent ic Oxic Dystropept
HE 19 -87
7
2
Entio Oxio Dyetropept
HE 23 -88 Tubum
6
7
Typic Tropaquept
Mankane
HE 23 -88
1
Makeni
Typic Haplorthox
HE 19 5 -86
6
1
Makeni
Typic Haplorthox
HE 18 -83
8 Tubum
8
Entic Oxic Dyetropept
HE 19 -86
8
2
Mabassia(d) Entic Oxic Dystropept
HE 18 -82
8 Masuba
1
Entic Oxic Dystropept
HE 19 -84
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+
+

+
+
+
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APPENDIX 4
A key to the soils in the Makeni North-West area

Soilseries

classification

~E~~~~
rJiakeni

(sh)

(v.sh)

~abanta

moist subsoil
colour &
mottlee

epipe- texture;
weatherable
minerale

don

0-10 "

W.D.

Hu.e 7,5YR
or redder,
valu.e 4 or
more, chroma 6 or
more.

u. &

0

grav. to
v.grav.
s.c.c.

Oxic Dystropept or Tropeptic Haplorthox

0-10 "

W.D.

See Makeni

u &

0

See
Makeni
with some
weatherable
minerale
sha.llow
over bedrock

Entic Oxic
Dystro:pept
Entic Oxic
Dystropept
Thapto Haplorthoxic Entic
Oxic Dystropept

m.t. 48

oo:.w.n.

Hue 10 YR,

u

--------------

0-24

Mabaesia
(d)

drainage
class

Typ ic Umbrior-

thox or
Typic Haplorthox

Timbo

gravel free
lay er

11

24-48 "
10-24

Il

tl

W.D.

value 5 or
more,
chroma 4
or more

sl-scl
colluvium.

W.D.

w.n.

----------- -----

Litho

sol &

coll.

over
Litho
sol.

TERRA CES
=:?'!======
Rosinth

Thapto Haplorthoxic Entic
Oxic Dystropept

10-24 "

~.

n.

Hu.e

10YR,

value 3,
chroma
usually 4,

few or no
mot tl es.

u.

sl-scl

ii

Soilseries

classification

gravel free
lay er

drainage
class

moist su.bsoil
colour &
mottl es

1

)

(

.v

=
...

Il

Tubum

Entic Oxic
Dystropept

24-48

Masuba

Entic Oxic
Dystropept

m. t. 48

Boeor

Entic Oxic
Dystropept

24-48 "

Makundu

Entic Oxic
Dystropept

m. t. 48 "

epipe- textureJ
don
weatherable
minerale

Hue 10YR,
value 4 or
less, chroma usua.lly
4.

u

scl.

M.W.D.

Hue 10YR
or yellower, value
5 or more,
chroma 3
or more,
common to
many, 7,5
YR or redder mottles

u

scl.

W.D.

Hu.e 7,5YR,
value 4 or
more, chroma 6 or
more

u

scl.

Hu.e 10YR

u

sic.

Iv! . W.D.- 1V.D.

Il

M. W. D.

or redder,
value 5 or
more, chroma 6 or
more.

VALLEYBOTTOMS

=============
anlap

tl

Entic Oxic
Dystropept

m. t. 48

Typ ic Tropaquent or
Typ ic Tropaqu.ept

m. t. 48 "

P.D.

Hue 10YR,
u
value
usually 4
or more,
chroma 2 or
leas , common
7,5YR or
redder
mottl es

P.D.-V.P.D. See Panlap, u
few instead
of common
mottles

s .1. and

co ars er.
sometimes
u.nderlain by
kaolinitic
weatherable red
bedrook.
&

0

See
Panlap.

iii

.Abbreviations.
u
0

c
se

scl

el
sic
{

1"

r.

-

WD
1\!CWD

epipedon
= ochric epipedon
= clay

= u.mbric

= aa:ndy clay
= sandy clay loam
= sandy loam
= silty clay
= well-drained

= moderately well-drained
PD
= poorly drained
VPD = very poorly drained
m. t. = more than

N.B. Classification according to the 7th Approximation of Soil
Classification, U.S.D.A., 1967-Supplement.
Colours are according to the Munsell Notation •
.dv

MAP OF -=-HE SOIL PITS IN :t,AKENI NW AREA '

Mabole

Scale

1:so,ooo

~~;;=:::;:-=::::::,~-t-1-r~~~~i---1~-tt-.--..-~:--..;._-..,.~~~~y-~~~-,-~~~---,.--~~~-r~~~-,~~~~r-~~~-r~~~ ! 9g~

West of Greenwich

,.

1
1

i

REFERENCE

...p.;~~~-+~~~~+-~~~-t-~~~---jt---~~~;-~~~-;~~~~"t-~~~-.-~~~-f

,

D

"' village

=

1,
Soilpit
NORTH 1

\

\

\

Î-

-- ...

\

/

\

I

-...

f

I

-

-~ Magbingbi
"

1

9g1

PHYSIOGRAPHIC MAP OF MAKENI NW AREA '
Scale

1~40,000

approx.

t:=:=:J LANDSCAPE

e

=village

UNIT ~

LANDSCAPE UNIT B

~ LANDSCAPE UNIT C

-___
=

• motorable raad
footpath

~ LANDSCAPE UNIT D

LANDSCAPE UNIT E
Tli'ue NORTH

...

I'

/
I'
/
I'

I

by._ Ir. W. --van Vuure & R• - M.ie d erna

/

I

