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'l'his survey was carried out f'or the purpose of' 
I 

investigating the soils of the plains in the Plateau 

and 1:lenue Provinces north o:f the Benue and determining 

the extent and distributj.on of ti1e soil types encountered, 

so as to obtain fundamental aata i'or assesstne soj.l 

capabilities and land use. 'l'he work is part or the 

reconnaissance soil survey progr•amme being una.ertaken 

-throughout the northern states of' Nigeria.

B. PR�VlO (f:; WORK

Clayton (1955) carried out an ecological survey of

the Lowlands };xperirnental :F·arm, sited within the el'.I'VC:>�,red

area, with the aim o:f correlating vegetation communities 

with known soil types. He extended this correlation to 

adjacent areas, making use of aerial photographs. 

Tomlinson (unpublished report) investigated the soils of 

the Basement Complex located to the north of the area 

while Pullan (unpublished report) made a survey of the 

area south of �he surveyed area and the Benue. 

The location of the area is shown in Map 1. An 

all-season road c6nnects Shendam, the most important town 

in the area, with Yelwa, Langtang, and W�se. A dry-season 

road links Yelwa with the north bank of the Benue opposite 

Ibi. Secondary roads interconnect the resettlement 

villages in the area (Map 2). The distance 1·rom Yelwa to 

Joa, the nearest large town is 120 miles. 
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The surveyed area covers the greater part of Sheet 

212 (Shendam) and a part of bheet 191 ('Nase) and Sheet 

23j ( Ibi) north of the River Benue. 

D. S'i'A:t!'l<'

The survey was carried out in 1964 by two senj_or

of'f'icers of' the Soil Survey Section, Messrs. F.H. 

Hildebrand and J. Valette, assisted by 14 members o:f 

the technical sta:r:r of' the Soil Survey sect ion. Both 

of'f'icers and three members of� the technical staff arrived 

at Yelwa on 9th o:t' February while the rest of· the tea.ITI 

arrived on l 7thl\1''ebruary. A labour f'orce varying ·oe--cween 

12 to 22 labourers were recruited at successive base 

camps which were set up 'at tne t·o:i.lovnng si--ces: 

Mr. J. Valet."te 

9/ 2-7/ 3 Yelwa 

8/ 3-21/3 Lakushi Makat 

22/3-9/ 4 Gerkawa 

10/3-18/4 Wase 

19/4-2Li/4 Yelwa 

9/2-4/3 Yelwa 

4/3-31/3 Mabudi 

1/ 4-7/ 4 Karkashi 

b/4-12/4 Kuka 

13/4-19/4 Shendarn 

20/ 4-2L!/ 4 Gamnu 

'I'o speed up the survey, 4 technical sta:f1"' YveI'e aci.d.ed. 

to th e team by early April. 'l'he t earn was -oacl( in samaru 

on the 26th of the same month. 

A. CLIMA'l'E

Rainfall data of stations within the area and those 

surrounding it are presented in 'l'able 1. i1'rom these 



Station 

Langtang 
Pankshin 
Wadata 

Y el wa Insahar 
Shendam D.O. 

Sabon Gida 
Lakushi Makat 

Ibi Met. 

Langtang 
Pankshin 
Wadata 
Yelwa Insahar 
Shendam D.O. 
Sabon Gida 
Lakushi Makat 
Ibi Met. 

Jan. Feb. 

0.01 0.14 
0.00 0.05 
0.00 0.17 
0.00 0.00 
0.01 0.12 
0.00 0.00 
0.00 0.04 
0.05 0.19 

Altitude 

Table 1: Mean monthly rainfall in Survey Area 
Records based on at least five years data from each station 

Mar. Apr. May June July Aug. Sept. Oct. Nov. 

0.72 1.98 4.66 4.78 5.92 8.38 7.83 3.78 0.17 
0.60 2.11 4.30 5.35 7.57 10.68 8.89 2.70 0.30 
0.61 3.25 4.39 7.05 6.34 8.53 9.20 3.49 0.68 
0.76 2.67 5.43 8.22 4.83 7.85 7.62 5.01 0.14 
0.62 2.87 5.84 7.37 7.29 8.83 9.87 4.96 0.31 
0.99 2.49 5.63 7.30 5.09 7.88 9.17 4.88 0.4 
0.76 3.72 5.06 7.01 6.20 9.11 9.49 4.19 0.25 
1.17 3.52 6.48 7.18 5.47 6.31 8.66 5.42 0.42 

Dec. 
Total 

inches mm 
0.20 38.57 910 
0.05 42.60 1,080 
0.17 43.88 1,110 
0.00 42.53 1,050 
0.02 48.11 1,220 
0.00 43.17 1,100 
0.10 45.93 1,160 
0.19 45.06 1,140 

Latitude Longitude Length of dry season 
ft metres 
- - 9.45° 9.45°

) 
- - 9.20° 9.25°

) 
600 183 8.45° 10.00°

) 
750 230 8.50° 9.37 °

) 5 months 
800 245 8.54° 9.28 ° ) 
550 168 8.40° 9.42°

) 
500 152 8.35° 9.33°

) See Map 1 for location 
363 111 8.11 ° 9.45°

) of stations 
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records may be inf'err•ed that the annual rain:ra11 is about 

40 in. (1,040 mm) in the north an d 45 in. (1,140 mm) in 

the sotrth or· the surveyed area. 

'l'he climate in the area is ch[-iracterisr:u. b�,r a 

single rainy season, which starts in .April anti ends in 

October and by high temperatures before the rains and 

a high humidity during a large part 01· the year. 

B. G:l!:OLOG-Y

The surveyed area is a part of the Benue Valley,

which consists of broad and low platforms betwe�n 400 

and 600 ft. These border the northern and southern 

escarpments which rise to upland plateaux at altitudes 

varying between 1,500 and 1,600 ft. The river is free 

from rapids and waterfalls which is due �o the fact 

that it mainly 1'lows over sedimentary rocks (Grove, 1� ) • 

The surveyed area is underlain by sedinwn-cary 

roclrn. '1'he northern bounciary coincides with the 

geological boundary between the sanastones and the 

rocks of the Basement Complex. It crosses thr• road 

from Shend.am to Yelwa approximately b.al!V✓ay and runs 

in SW-N� direction, while slightly bepding northwaras. 

No geological inf'orffi9. tion of the area is available and 

ref'erence is macJe to the recent investigations 01' the 

comparable sandstone area between Gombe ana J,au, located 

to the east 01· the surveyed area and exteno.ine; into the 

latter. The sandstones underlying the surveyed area 

belong to the group of Bima Sandstones and Carter and 

al. (1963) explain their f'ormation as follows: 
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"tiedimentation started lat.e in t.he Up:per G1·et.aceous. 

The olaest. st.rar,a a�e a t.hicx and widespread series or 

cont.inen�al grit.s, sandst.ones and clays terwe� �h� B1ma 

Sarnis-tone which were laid uown on an uneven surrace or 

basement rocks and at.t.aineei g1�eat. t.hickness, especially 

in t.he Benue valley. foarine shales occur in t.he lower 

part of· t.he f'orma t. ion. A widespread, shallow, marine 

t.ransgression occur-red during 'l'uronian times, \Nhich per­

sisted until the lvJaestrichtian. These marine con.di tions 

t:r·adually gave way t.o del taic and estuarine environments 

in which the Gembe Sandst.one was deposited. A period of' 

folding :followed, resulting in the development of great 

anticlinal structures in the Cre"taceous roclrn. Sedimen"tation 

comoenced in t.he .Paleocene. The lowest. mecbers o:r -r.he 

resist.ant grits and sanastones of the durable rocks of the 

Bima Sandstone :form s t.he cores oft.he ant.iclines, while 

the overlying less resistant marine sediments ar'P- preserved 

in the s:rnclinal throughs. In t.he early eocene intensive 

erosion 01· t.ne land surf'ace oec:urred resultine in the 

complete denudation or t.he Cretaceous Sediments over large 

areas. Durine; the end-'l'ertiairy a 1'11rther uplift resulted 

in the sea and land levels w11ich are found at 11resent. 

'l'he change in base level lead to the rejuvenation o:f

rivers flowing into the sea such as the Benue." A 

simplified geological succession is sh own below tCarter 

et al. 191£3) : -

Upper Cretaceous 

Low Palaeozoic to 
Pre-Cambrian 

!
Gombe Sandstone 
Marine li'ormations 
Birna Sand.stone 

Crystalline Basement 
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The sandstones were :presumably derived :Crom sranitic 

�errain, constituting the crystalline baserne11t noi>th oi' 

the area surveyed. cross-bedding is a ubiquitous 

:feature of' these sandstones, revealing 1·1uviatile 01· 

deltaic conditions during the deposition. 

C. GEOMORPHOLQQY

The :present land:forrn is the result oi' many cJrcles

o:f erosion and deposition which were lately accelerated 

by man's activities. 

The sandstone rocks are more resistant than the 

shalesand, wherever the latter occurs intercalated with 

the sandstones, gully erosion starts f'irst on the shale 

bands gi ving rise to a parallel drainage :pattern • 

Sur:face and sub-sur:face lateri tic il'onpan which 

are or wide occu�rence normally occur in situ in two 

situations. 'l'his was also observed by Jones in Sokoto, 

(1948). 

(1) As ca:ppings on hills

(2) As sheets on a :plain.

Whenever blocks and or boulders o:f ironpan occur 

on hillsides 01' on level ground they a1�e derived 1·rom 

higher lying ar·eas or are remnants of' an ancient iron_pan. 

A lateritic ironpan is best developed in shales and 

its development is promoted by the presence o:r an almos t 

impermeable soil hol"izon situated not far below the soil 

i)Ul'l'Dce. It will 11.old up the rainwater· and retain i "t for 

sometime. Whenever this lateritic ironpan appea1�s at the 

surface it retards erosion of the underlying rock (Jones, 
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1948). The lateritic ironstone, which was formed on 

the so:t't er shales, originally occupied the lovrnr lying 

parts of the terrain. In the process of landscape 

forma tion the resistant laterite capped shales become 

relatively elevated as compared with the surrounding 

less resistant sandstones (�andscape inversion). In 

the case that the laterite-capped shales occupy a lower 

lying area (depression or valley bottom) the soils, 

overlying or accumulating on them 1·rorn higher lying areas, 

tend to be carried away by accumul_ating run-o1'1" water as 

it unable to penetrate into the subsoil. Consequently 

the soils on the adjacent hillslopes become snallower to 

the valleys in contrast to the soils on sanL-sto:.1cs \'Ulich 

increase in depth towards the streams • 

The occurrence of laterite capped hills and 

slightly elevated tablelands at concordant levels suggest 

that these are �he remnants of' an old erosion surf'ace 

formed at an altitude 01· 3.?0 rt in t.:ne south and rising 

to an altitude of' approximately 800 ft in the north of 

the area. 'l'he landscape consisting of laterite capped 

hills and underlain by shales tend to.be hilly. Undulating 

and level plains constitute the landscape consisting of 

soils over shales and underlain by secondary ironstone. 

The surveyed area comprises two landscape regions: 

'l'hey are: -

Escarpment .H.egion (E) - This consists of isolated 

hills and groups or hills in the north ana wes-G o:t· 

the surveyed area. 

Lowland Plain -!:{egion (L) - 'l'his consists or 

unduJ.ating or rolling terrain a nd occasionally 
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hilly "terrain. 

�looeiplain .r<.egion (.v') - Tins consiS -r.s or· level 

terrain comprising 'the rlooei.plains and -.�e.L'races 

along 'tl1e main rivers. Depressions along s'Greams 

are not, included. 

'l'he present survey 1s mainly ooncerne<1 with -r,ne 

Lowland Plain �egion. lt. is subdivided in'to 't.hree Land 

oys-cems. Their locat.ion and ex·cen-c are illustrated in 

iaap 3. 

LOWIA1'W PLiHN .i:<.ill 10.N ( L) 

GeT'Ka1ua Landsyst.em (I.Ge) In i:,he nor-eh af -r.he 

surveyed area. Rolling and somewhat hilly "terrain 

underlain by coarse grained sandstones. A number of 

volcanic plugs rise sharply 1·rom t.he plains. Altitudes 

vary oetween 750 and 850 r't. 

J,1abu6.i Landsystem (Lt.a) - ln t�e centre of tne 

surveyed area. Undulating 'to 1·1at., but some-cimes bro.ken 

and somewha't hilly t.errain with .10117 scarps, mainly 

underlain by shales. Alt.ii:,udes vary bet.ween b':;O and 

7':JO l:'t • 

.v'ajul Landsystem (Ll'a) In t.he south of' T,he 

surveyed. ar•ea. UndUlating t.o rolling and occasionally 

oroken terrain una.erlain by 1·ine and medium sanustones 

alt.ernated by sbales bands. Alti·tudes vary between 350 

ana 650 1·-r,. 

x The terms used in T.hiS report ar e explained in 
Appendix A. 
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D. WA-1· EH. H.EdO UK CBS

Tne main rivers rising in -che northern highlands,

-cna-c is, the Wap, Shemankar and Wase cross the area and 

stream in approximately southerly direction. '1'he \'lase is 
1, 

seasonal and both others are perennial which is probably 

due to seepage from the :Panyam basalts near the source. 

lv1ost parts of· the area suffer from an acute shortage 

of water caused by the seasonal nature of the rainfall. 

Scarcit�,r of water may be one of' the main reasons 1"or 

hampering the agricultural development or the area. In 

most cases water is obtained from tanks build on low sites 

near the villages and which filled up during the rainy 

season. 

It was noticed that villages near the V/ase obtained 

their water by digging holes to a depth of 2 to 3 f't in 

the dry coarse sandy riverbed. It therefore seems that 

even in the ciry season a sub-surface 1·1ow is maintained. 

Wells were sunk to provide the villages with water, but 

many of' the wells f'ail during the dry season. No information 

is availa ble on groundwater in the area. The Bima Sand­

stones are known to possess considerable unconfined ground­

water reservoirs. 

PART III, SOILS 

A. SOlL GLli..tloIPIG..4.'flON

The soils encountered in tne area belong to three

classes, that is, Raw Mineral Soils, Weakly Developed 

Soils, Ferruginous 'rropical Soils and Hydromorphic Soils. 
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Each of these classes comprises one or more sub-classes, 

as shown in the legend. of' d'Hoore (Appendix :S). 

Raw Mineral Soils (1) +

Subclass: Ferruginous cuirasses (1,9., ii.). 

�ubclass: Rocks, not dif'!"erentiated (1i3-, iii). 

Weakly Developed Soil! (2) 

Soils with very weak differentiation or gene"Lic 

horizons containing coarse elements and having solid rock 

within 12 in. depth. 

Subclass: Lithosols on ferruginous crusts (2.a, iii.). 

Subclass: Juvenile �oils on riverine and lacustrine 

a11 uvi um ( 2.d., ii.). 

Ferruginous Tropical Soils (8) 

Soils with an ABU profile of which some have an A2
horizon and a textural B horizon showing blocky or weakly 

prismatic structure. Separation of iron oxides is 

indicated by mottling and concretions. Base saturation 

of the B horizon is higher than 40 per cent. 

Subclass: Ferruginous tropical soils on sandy 

parent materials (8, i�.· 

Hydromorphic Soils (12) 

To this class belong all soils that have developed 

under conditions or· a varying degree of wetness, which 

may be permanent or seasonal. The soils show marked 

+ Numerals refer to d 1 Hoore 1 s legend (Appendix B)
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evidence of water logging in the f'orrn o:r mottles anct. 

gleying around roots and root channels. 

Subclass: iviineral Hydromorphic Soils ( 12, i.). 

In the fo llowing discussion the main attention will 

be given to the li'erruginous Tropical Soils. The Raw 

Mineral Soils and Weakly Developed 8oils have little 

signii'icance 1·o r f'arming and they are theref'ore only 

briefly mentioned. Mineral Hydrornorphic Soils and 

Juvenile Soils are locally of' wide occurrence. 'l'hey will 

not. be discussed. 

'l'tlb: SOIL .ABSOCIA'i'ION 

'l'he soil pattern consisting of geographically 

associated soil series forms t.ne soil associat.ion, which 

is the mapping unit. employed in the survey. 'l'he location 

and extent of' each soil association is illustrated in Map 

4, and the series relationships within them are shown by 

the topographical cross-sections in Fig. 1, 2 and 3. The 

soil associa tions boundaries have been found to correspond 

with those of' the Land Systems. The soil associations are 

discussed in· Chapter rrrp. 

THE SOIL S.t!RIES 

The series constitutes the lowest level of classi­

fication used in tt1is report. The pedogenetic factors 

that have been selected in defining the series are in 

order o:f decreasing importance: Soil depth, texture, 

colour and mottling. 

· a) Soil depth is defined as the depth of' the soil

to bedrock or any otner strongly contrasting non-cont'orrning 
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rock ma"terial, ·including strongly cementea or ina.urated 

lateritic ironpan. 

The f'ollowine; soil aepth classes have been adopted.:-

( a) 0-12 in. very shallow

(b) 12-36 •in. shallow

( c) 36-60 in. deep

( d) •,>60 in. very deep 

b) 'l'exture is defined according to the International

System of Glassification. 

c) Soil Colour and Mott.linq; to a certain measure

reflect the drainage condit.ion of t.he soil. An increase 

in grayish colours is usually accompanied by a t.endency 

towards poorer drainage conditions and an increase in 

mottling. Soil colour and mottling are defined according 

to the Munsell Soil Colour Chart. 

In the series definition soil texture and colour 

re1·er to the sU:bsolum, that is, the body of soil between 

the topsoil and bedrock or any other non conforming rock 

material. The texture 01-- the very a.eep soils in wi1ich 

the underlying roclc material or ironpan lies well below 

60 in. of the surface, is commonly ta.Ken as the part of 

the subsolum with the highest clay content, normally 

occur1:·ing between 2 and 5 ft of the surface. The soil 

series are described under the soil associations 

(Chapter IIIP). 

B. THB SOILS

Deep and very deep well drained soils are common on

the coarse sandstones. Very shallow soils occ1..1r on hill-





'l' aole �: Sumrnar,;y_9.f _ _!P_§in series c;ha ract �E._i_�,!_i_�-�-· 

---·- -- -

Series .Name I 

___ J_ 
Phases \ 

I 
Depth I Golour I 

I (YR) ! 
'l'exture 

Gerkawa Associm:.�-91?: - coarse -r.o !'ine sand 1•a1,io is 3:1 
Kadi G I very shallow I 517 .s sandy loam to sandi 
Yashi .N shallow I :>I t. :; ( sandy loam 

I Ku:fai N deel.) 51 ·1. 5 loamy sand 
Gerkawa .N very deep .?/ ( • .? ( loamy sand 
Dong-wan N very deep 10 I sandy clay loam to sandy loam 

.Mabudi __ and _Karkashi Associations - coarse to rine sand ratio is about 1:1 
Uhakai GG 

Talbut GG 

Angwan G 

'Nali G 
Timt·un N 
Wase .N 

very shallov, 
shallow 
deep 
very deep 
very deep 
very deep 

j 7 .5/ 10 I10 
1 10 !
I ?/ (. '.) l1 5 l
l 2.51s ; 

sandy loam t.o sandy cla:'>r loam 
clay loam to loam 
sandy clay t.o sanely clay loam 
loamy sand 
sandy clay 
sandy c lay loam to sandy loam 

Karkashi Assos_�..!:._i_o__g - co arse t.o rine sand ra-r,io is 1:3 'LO 1: / 
Kadi l:}

I 
very shallow 10 I loamy sand 

Bolgan NG shallow 10 
I 

loamy sand -r.o so.ndy loam
Kul(a .N I deep 10 sandy clay loam 
Karkashi .N I very deep 10 sandy clay loam -r,o sandy loam I 

I 
I 
I 

( 

! 
l 

I 

110tt. 

-
2C 
1A 
1A 
2C 

-
3C 
2C 
2u 
2A 
2C 

-
�c 
2c; 
lG - -·---··· -� ... �--- - I ---·--- .. --· -·---- ....... -- .. .. .. - ·• ... - - --- - .

: C:80 l 
! 

I 

I 25 
30 I 

I 

35 j 3.? 
I 50 

-
30 I 

35 
I 

3? I 

35 I 
I 

15 I 

- l

40 
l30 

40 r 

l 

.MO't t: Hot 'Lles 
A: 

1. t>lightly mottled. 2. Moderately mott,led. 3. otrongly mottled.

C/ 1''
GEG

Btl
m;u; 

Below 3 1·t. B: Belovv 2 ft. G: Belo•;; 6-1� in. o:f.• \;he sur1·ace. 
Coarse 'to rine sand ratio. 
Ga-cion t;xchane;e Gapab1ln,y in meg/ 100 g clay. 
Base ba-c urat ion Pcrc0ntni:;e. 
1,:ort.hern i'!igeria I.and Gape.bility ,;lc.ooE'S (Table 3). 

-·-r-- ··-·· I
B'-' I NNJ,� i u, 

I 

-----·--, .. - - - -
j 

.?0 lVS 

:;O lllC 

50 Ilc 

60 j I 

60 l 

- j lVS 

60 I IllS 

40 . Illvt 
I 

40 
l lJ.Vl 

:;O l I 

cSO I llvr 

- i .LV S 

I i;;o 11.LS 

50 l lle
i;;o llVI I 
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'rable 2 (contd.): o�:;'X_..9£.J!l_aj.12,._�_eF._ies characteristics.

Phase Symbols N normal 

GG - very gravelly 

G - gravelly 

no gravel or stones 

common or many gravels 
within 1�. in. of' the surf·ace 

common er many gravels 
1·rorn l�-36 in. 
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The soil association is the mapping unit used in this 

report. A subdivision into soil consociations is accepted. 

'i'he following soil associations and soil consociations 

have been recognised. They are shown in Map 4. 

Gerkawa Association Ge 

lvlabudi Association Ma 

Mabu Consociation Maa 

Budi Consociation Mab 

Karkashi Association Ka 

Karka Consociation Kaa 

Kashi Consociation Kab 

Dutse Association Du 

Benue Association Be 

'rhe Dutse and Benue Associations, corresponding wi-ch 

respectively the Escarpment Hegion and the Ploodplain 

Region, and consisting of' Raw Mineral Soils and Hydro­

morphic Soils will not f'urther be discussed. 

A description of' the soil associations and the 

de:finition of' the series within eachcf' the associations 

is given below. 

The Gerkawa Association 

Highly cultivated, rolling and occasionally hilly 

terrain. On hilltops erosion has stripped off the solum, 

leaving a thin layer of' concretionary material overlying 

strongly cemented lateritic ironpan. The soils have a 

coarse sandy texture. Goarse sana to f'ine sand ratio 

is about 3:1. They are normally well drained and tend 

to be deep. In the western part of the as�ocia-cion tne 

terrain becomes somewhat more level anu the soils more 
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snallow. �ost of tne older villages are located in this 

associa�ion. A schematic cross-section of the Gerkawa. 

Association is given in Fig. 1. 

Kadi Series 

Very shallow, grey, sandy loam to sandy lithosol 

overlying lateritic ironpan on coarse sandstone. 

The series occurs on sl:ightly rounded and rounded 

hilltops. Average depth of the solum is 10 in. 

Yashi Series 

Shallow, reddish yellow to light brovm (5/7.5 YR) 

sandy loam Ferruginous Tropical Soil, moderately 

mottlea below one foot or the surface and overlying 

strongly cemented lateritic ironpan ana/or ferruginised 

weathered coarse sandstone. 

The series normally O(!curs on u_p_per mid.ale and 

upper slopes. Average depth of the solum is 30 in. 

Kufai Series 

Deep, redciish br·own to light brown ( 5/1. 5 YR), 

Ferruginous Tropical Soil with loamy sand texture and 

slightly mottled below three feet of the surface, over­

lying strongly cemented lateritic ironpan ana/or ferru­

ginised weathered coarse sandstone. 

The series mainly occurs on middle slopes. Average 

depth is 50 in. 

Gerkawa Series 

Very deep, reddish brown to yellowish red (5/7.5 YR) 





- 15 -

Ferruginous �ropical Soil with loamy sand texture and 

slightly mottled belov; 3 :ft of the surf'ace. 

The series occurs mainly on lower slopes, ·but may 

also occupy level hilltops where erosion is negligible 

and drainage is somewhat impeded. Average thickness is 

70 in� 

Dongwan Series 

Very deep, light grey to pale brown ( 10 Ytl), sandy 

clay loam to sandy loam Ferruginous Tropical Soil 

moderately mottled below one :foot of' the surface. 

'l'he series occurs mainly on bottom s lopes and the 

f latter parts of the area bordering rivers. Average 

thicl(ness o:f the solum is 60 in. 

'l'he Mabudi Association 

Moderately cultivated, undulating to f'lat, but 

sometimes broken and hilly terrain underlain by shales 

and intercalated with f'ine sandstones. The solum of the 

soils formed on the shales overly variably cemented and 

strongly mottled lateritic ironpan. The solum of those 

formed on f'ine sandstones normally overly strongly i'erru­

ginised and hardened weathered rock. 

On the whole the soils o:f this association have a 

fine texture, but the sandy nature seems to increase to 

the east. 'L1ey tend to be shallow and the solum usually 

contains various amounts 01' gravel which o:ften consists 

or concretionary material. Because of' the shallow nature 

or the soils they are particularly vulnerable to sheet 

erosion as the difficult),- permeable sub-soil holds up the 



__, 

• 

- 16 -

water leadine to a rapi<i saturation of' the solum. Excess 

rainwater then tenus to flow at the surface carrying soil 

particles with it. 

Deep and very deep soils normally occur on lower and 

bottom slopes of pediments which slope away 1·rom slightly 

elevated table lands and other higher lying terrain. 

Coarse to :fine sand ratio is about 1:1. 

In the northeast the Mabudi Association borders on 

the Basement Complex. A schematic cross-section of' the 

Mabudi Association is eiven in Fig. 2. 

'l'he :following series have been recognised: C.:hakai, 

Talbut, .Angvmn, ',"✓ali, Timfun and ·uase. 'i'heir relation-

ship within t.he association is shown schematically in 

F'ig. 2 • 

Chakai Series (very gravelly phase) 

Very shallow, brown to yellowish brovm (7.5/10 YR) 

clay to sandy c lay loam lithosol overlying strongly 

cemented lateritic ironpan on shales. 

The series occurs on slightly rounded hilltops or 

ridge crests or level terrain. 

Talbut Series (very gravelly phase) 

Shallow, yellowish to pale brown (10 YR) clay loam 

to loam Ferruginous Tropical Soil strongly r.wttled. belovr 

one f'oot of' the surface and o verlying strongly cemented 

lateritic ironpan on shales. 

The series occurs on upper slopes. 'l'he depth of' 

the solurn h,· very variab le. 
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J..ngwan Series (gravelly :phase) 

Deep, very pale brown (10 YR) sandy cl�y to sandy 

clay loam Perruginous 'rropical Soil moderately mottled 

below one root of' the surface and overlying moderately 

cemented lateritic iron.pan over shales. 

The series occurs mainly on middle slopes. 

Wali Series (gravelly phase) 

Very deep, reddish yellow ( 5/7. 5 YR) loamy sand 

Ferruginous Tropical Soil mocierately mottled below one 

root of· the surf'ace and overlying shales. 

The series occurs on lower middle, lower and bottom 

slo:pesv It is mainly formed by erosion and deposition 

of' sandy material from higher lying areas and elimination 

of' the finer material. 

Timf'un Series (normal :phase) 

Very deep, yellowish red to reddish yellow (5 YR), 

sandy clay Perruginous 'l1ropical Soil moderately mottled. 

below 3 f't of the surrace, overlying shales or f'ine sand­

stones. 

The series occu�s on almost level terrain. 

Wase Series (normal :phase) 

Very deep, reddish brown ( 2.5/5 YR) sandy clay loam 

to sandy loam Ferruginous Tropical Soil moderately mottled 

below one foot of' the surf'ace and overlyine :t'ine sandstonee. 

�he series occurs mainly on level or gently sloping 

terrain. 
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The Mabudi Association is subdivided into t.wo conso­

ciat ions. Their di1'1'erentiation is based on the series 

distribution within each consociation. 

Mabu Consociation (Maa) 

Moderately cultivated, undulating and occasionally 

hilly terrain. 'rhis consocia tion is pr•esumedly a transi­

t.ion betvreen the soils t·ormed on coarse sanu.stones in t.ne 

north and those :formed on sbales ana fine sanastones in 

the south of' the surveyed area. West of the Eivcr Wase 

the soils are predominantly :formed on shales and :fine 

sandstones, whereas the amount of' ooarse material in the 

soils tend to increase to the east. 

Very shallow and shallow soils ( Chaltai, 'i'albut �eries) 

predominate in the west o:f the consociation. Deep soils 

(Angwan Series) may occur in the modeI'ately sloping aI'ea 

west o:f the River 'Nase, while very deep soils (Viase Series) 

seem to be common in the east o:f this ri ver, where the 

terrain tend�to be level. 

Budi Consociation (Mab) 

Moderately cultivated, undulating to level terrain 

overlying shales mainly. The amount of' :fine sanc5jmaterial 

in the soils tend to increase to �he east. 

Deep and very deep strongly mottled soils occur in t he 

western part of' the sub-unit (Angwan, \Vali Series); the 

central part and. the part east of the River Wase consist 

ma inly 01, very shallow and shallow soils ( Chalrn:i., rra1but 

8eries). Very deep, slightly mottled and well drained soils 

over incipient lateritic ironpan (Timfun Series) were f'ound 

in the Talgvran-Timfun-Dadin Kowa area about northe0.st of 
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l.�abudi. 'l'he sandy :feeling an d red colour of these soils

is presumably due to the aggregation and binding or the 

clay particles by iron compounds (pseudo-sand form,at ion) 

which dissolved from the old and more extended erosion 

surf'ace of· which at present only parts are lef't. 'l'hese 

occur as "floating II boulders in the upper soil. 

The Karkashi Association 

Undulating to rolling and occasionally hilly terrain 

underlain by f•ine sano.stones intercalated with shale bands. 

•rhe soils of· this association have a f'ine sandy

texture. Coarse to fine sand ratio varies between 1:3 

and 1:7. The soils tend t.o be snallov1 ana tne solum 

normally overlies variably :ferruginised and hardened 

weathering rock or lateritic iron:pan. 

Parts of the association is occupieti by soils formed 

on clayey material. 'i'he clayey nature of these soils may 

be due to differential erosion along planes of' weakness 

in the parent material, whereby the clay content in the 

soils is increased, giving it a heavier consistence and 

thus making it comparable in characteristics to soils 

formed on sh.ales. 'l'he solum, which contains a fair amount 

of iron concretions, is moderately mottled and it is 

normally underlain by a weakly to moderately cemented 

lateritic ironpan. 

t(�c.!L 
The following series have been recognised: �i, 

Bolgan, Kuka and Karkashi. 'I'heir relationship vrithin the 

association is shown schematically in Fig. 3. 

Kadi Series (gravelly phase) 

Very shallow, pale brown to yellowish brown (10 YR) 
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loamy sand lithosoJ. overlying f'el�rue inise6 f:lne sEincl­

stone and/ or strongly cemented lateritic ironpan. 

The series occurs on hilltops and si:.re-ccnes or low 

lying areas underlain by shales or it occupiAs level 

areas where the soil is enriched in cla�,e�, material. 

Bolgan Series (normal and gravelly phases) 

Shallow, pale brown to yellowish brown (10 YR) loamy 

sand to sandy loam Ferrug inous Tropical Soil rnoa.eratel;y 

mottled below one foot of' the surf·ace and overlying ferru­

ginised fine sandstone and/or strongly cemented lateritic 

ironpan. 

'.l.1 he series normally occu.rs on upper anc1 mid.a.le slopes. 

Kuka Series (normal phase) 

Deep, pale brown to grey brown (10 YR) sandy clay 

loam I1
1 erruginous Tropical Soil moderately mottled belov; 

one 1'oot of the surface and overlying ferruginised 1"" ine 

sandstones and/or moderately cemented lateritic iron:pan. 

The series occurs on mi<idle and lower slopes but 

may also occupy upper slopes or level areas. 

Karkashi Series (normal phase) 

Very deep, pale brown to :pinkish brown (10 YR) sandy 

clay loam to sandy.loam Ferruginous Tropical Soil sliehtly 

mottled below one foot of' the surface and overlying f'eI'ru­

ginised rine sandstone ancVor moderately cemented lateritic 

ironpan. 

The series nol"mally occurs on lower an6. bottom slopes, 
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but may also occupy hilltops. East of' the jiver wase in 

Wadata area it occurs on level terrain. 

Within the Karkashi Association tvro consociat ions 

have been recognised. A schematic cross-section of this 

association is shown in Fig. 3. 

Karka Consociation (Kaa) 

Level to undDia�ing terrain with very shallow and 

shallow soils (Kadi, Bolgan Series) over f'ine sc,ndstones. 

Deep and ver�r deep soils (Kuka, Karlcashi 8P.r:Le8) occur 

in the northeastern par t of' the consocia tion. 

Kashi Consociation (Kab) 

Rolling and somewhat dissected terrain nith pre­

dominantly very shallow and shallow soils (Chakai, Talbut 

Series) on :fine sand.stones vrith a higher amount of' :fine 

(clay) material than in the soils o:f Consociation Kaa. 

Deep soils occupy small patches o:f more level terrain 

(Angwan Series. not indicated in Fig. 3). 

PART N. PRESENT AND PROPOSED LJ\i\J"I) lJ"BE 

A. PrtEo E:NT LA.ND USE

The Gerkawa Association, of' '.vhich the soils tend to

be very o.eep, is intensively cultivated and. most of' the 

old villages are therefore located in the northern part 

of' the area, whereas the newer villages were set up on 

the shales ( Eabudi .Association) as these appear to be 

more f'ertile t han the fine sandstone soils f'urthe:e to the 

south (Karkashi Association), which are practically un-
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inhabitated. 'l'he reason may be due to historical t·actors, 

such as the expansion of the Jukun Empire and that o:f the 

Fulani during th e l ast century. Further obstacles to 

resettlement are the density o:t' the savanna v,ooci.lano., the 

large areas of· wet season land and the scarcity of water 

during the a.r;y season (Grove, 19 ) • 'l'he local movement 

of' people from the over populated areas in the highland 

north of the surveyed area to the plains has ih recent 

;1i7ears caused shifting cultivation in the plains resulting 

in soil deteri01�iation as erosion takes place readily 

where the natural vegetation is removed to clear the 

ground f'or• f'armine;. 'l'he soils 01· tne .t11abudi Assocjat1on 

are mod.erately cultivated; cultivation is more intense in 

tl:te area northeast of rv�abudi where the soils tend. to be 

very deep. 'J;he :part of' the Fajul Associa t :i.on e;c,ns ist ing 

of shallov; soils on fine sandstones is sligi1tly clu.tivated; 

cultivation seems to increase in the southeast of' the area 

and in localities where the soils are somewhat heavier and 

deeper. 

In the surveyed area the Shen.dam Agricultural 

Development and Resettlement Scheme is situated. The 

objects of the scheme are: 

a) To save, by the establishment of' clearly defined

Resettlement areas, the large i'ertile expanses of'

uninhabited land, tbat lie in the Southern part

o:f this Divj_s:Lon, and to prevent u,ncontrollecl

immigration, wj_ th its resultant shif't ing cult j_­

vat ion.

b) To settle within these areas, famili�s from the

escarpment and hill lands, where the :t'ertility
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of the soil is lovi, ancl where the t<xh;ting 

popu.lation are finding it increas ir,r;ly cJ.if'f'J.cul t

to maintain a minimum standard of livinc.: 

c) 'i'o encourage, and. if' necessary to enforce,

improved agricuitural practice, such as rotation

of crops, mixed farming and soil conservation,

etc.

'l'he scheme was started in 1948. by Lowland Division 

Native Autho1"ity, ani was established as Northern Hee;ion 

Development Corporation Project in 1950, which provided 

funds for the development of the scheme. 

The scheme has included the construction of a new 

road system which is connected with the J·os road. In the 

Shemankar and Ajikemai river valley small scale ex:peri-

L'!ents in mechanical rice production are being carried out. 

Associated with the resettleme nt scheme is the Low­

lands Experimental Farm, which lies 18 miles south of 

Shendam and 10 miles south of Yelwa. 

B. SOIL C11.PABILI'i'IE:S

To assess soil capabilities a system of capability

classification is used v1hich is based upon tlle linited 

States Department of .Agriculture Soil Gonse1�vation System 

ana adjusted to Ghanian environments. 'i'he figures 

indicating the capability classes in Ta.ble 3 ( column 5)

ref·er to the proposed land capability classi:t'ic:ation now 

in use in Northern Nigeria and shown in Table i..�. 'l'he 

:figures showing the percentage of' each of the associations 

covered by the constituent series must be regarded as very 

approximate. 



Table 3: Soil associations and capability classes of constituent series 

Association 
Capability 

Percentage 

and Parent Rock. Land Form Constituent Series 
Classes 

of 

Consociation Association 

Gerkawa (Ge) coarse sandstone rolling Kadi IVs 15 

Yashi Ille 15 

Kufai lle 20 

Gerkawa I ) 
Dongwan I ) 50 

Mabudi (Ma) mainly shales, undulating Chakai IVs 10 

Mabu (Maa) sandier to east 
Talbut Ills 60 

Angwan lllw 20 

Wase llw 10 

Budi (Mab) Shales and free undulating to Chakai IVs 10 

sandstone, more level 

course sand to Talbut Ills 40 

east Angwan lllw 30 

Wali llw 10 

Tunfun I 10 

Karkashi (Ka) fine sandstones level to Kadi IVs 70 

Karka (Kaa) undulating Bolgan Ills 10 

tenain Kuka lle 10 

Karkashi llw 10 

Kashi (Kab) fine sandstones rolling terrain Chakai IVs 30 

and shales somewhat 
dissected Tai but Ills 50 

Angwan lllw 20 

Topographic Position 

Rounded hilltops and ridge 
crests 

Upper-middle and upper slopes 
Middle slopes 
Lower slopes, level hill-tops 
Bottom Slopes 

Slightly rounded or level 
terrain 

Upper slopes 
Middle slopes 
Level or gently sloping terrain 

Slightly rounded or level 
ten-ain 

Upper slopes 
Middle slopes 

. . .. . 

Middle and lower slopes 
Level tenain 

Hilltops and level terrain 

Upper and middles slopes 

•-- •- ·•·• 

Middle and lower slopes, but 
also on level tenain 

Lower and bottom slopes, but 
also on level tenain 

Round hilltops and ridge crests 
Upper slopes 
Middle and lower slopes 
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Natural erosion which maintains a balance between

Y1eathering, erosion and deposition, is the main 

contributary :factor in building up the soil. ln contrast 

soil erosion or accelerated natural erosion is responsible 

:for removal and deterioration of' the soil. \Vith t1:e hie;h 

rainfall in the wet season the soil, strj_ppeo oi· its 

. vegetation and often cultivated, is particularly sensitive 

to erosion and ·when accelerated to excess erosion can 

destroy in a single season an area of' which -cne solum nas 

taken a long time to build up. An unders-candill£::: or· soil 

erosion processes is therefore important in so1.:no. land 

use planning. 

The most important internal :factor promoting soil 

erosion is the :f'onfiation of' an impermeable layer in the 

soil. Depending on its depth below· the soil St.JX1'ace it 

will prevent rainwater f'rom penetrating into the deeper 

lz,yers of' the soil. Excess rainwate1� tend to 1·1ow at the 

surface carrying soil particle with it. Once this is 

started it proceeds with increasing rapidity and eventually 

the land is replaced by· a bare surface. Rain:fall is an 

external :factor and its ef'f'ect consists of' beating and 

loosening the soil. Both these :factors, single but mostly 

is combination, lead to the loss of' fertility and structure 

of' the soil. Maintaining these would there:foPe consist 

of' measures to pPotect the soil against raindrop impact 

and preventing the formation of an impermeable layer in 

the soil. The :former would include mulching, the use of' 

organic marnrre and cultivation along the contours. 'i'he 

prevention of' an impermeable layer in the subsoil means 

improving subsoil structure. This involves drainage and 
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deep cultivation to prevent the f'ormation of' the imper­

meable layer or to break it up once it is f'orrncd. 

The improvement of' :fallow and the use oi' livestock 

should also be considered. Farming practices which lead 

to increased soil erosion like the construction of mounds 

shoulu be discouraged and conservation :farming techniques 

adopted. 

On the whole the porous and open texture of the 

soils 1�ormed on the coarse sands-cones (Gerkarm Association) 

are able to adsorb a f'air proportion of' the rainv;ater and 

erosion is there1:'ore not making rapid progress. 

Fine sandy and silty soils, when deprived of' organic 

matter, seem particularly prone to pack and tro..de (Brian 

';'/ills, 1962). On the shales and fine sandstones <.:ulti-

vation has led to gully and sheet erosion and the accumu­

lation of' concretionary material in ihe solum. Because 

o:f the lower permeability oi' these soils greater care is 

made in the accurate alignment of drainage ( or irrigation) 

:furrows than in the soils on the coarse sanc1stones (Brian 

Wills, 1962). 

A soil survey of an area or 2,000 square miles 

located south of the Jos Plateau and north o-J..· "the Hiver 

Benue, in Plateau and Benue Provinces, vras carried. out to 

aetermine the extent and distribution of' the soil types 

in 01"der to assess their suitability f·or aericultural use. 

'i'his area comprises 1�olling terrain on coarse sandstones 

in the north and gently undulating t er1°ain on ::-.;hales and 

:fine sandstones in the centre and s outh. 
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1'he se6.imentary rocks ar-e reckoned to belong to the 

group of' Bima Sandstones. Rainf•a11 varies between 40 in. 

(1,040 mm) in the north and 45 in. (1,140 mm) in the 

south of' the surveyed area. 

'l'he soils on the shales are af'f'ected. by we.terloc;e).ng 

due to a low :permeability. 'l'he colour oi' these soils is 

er·eyish and mo-c;tling occurs in the lov1er hoi>izons. Up-

slope there may be,accumulation of coarser material on 
" 

account of' the :finer material beine wasnecl avra�r. 'l'he soils 

have usually been a:f:fectecl by :process of' le.t eri t isat ion. 

?he lateri tic horizo� is either heavily mottled and contains 

variably cemented iron concretions. 

'fhe soils i'ormed on the shales and :fine sandstones 

tend to be shallow and the subsoil normally consists of' 

a lateritic ironpan or :ferru.ginised weathering rock. The 

shallow soils are :particularly vulnerable to sheet erosion 

as the dit':ficulty :permeable subsoil hold u:p the water 

v1hereby the solu.t1 soon is saturated. Excess rainwater 

tend to :flow at the sur:face carrying soil particles vlith 

it. This process j_f' ones started :proceeds with inc reasing 

rapidity and eventually the land is replaced by a bare 

surf'[:1ce. 

Deep, well drained and slightly mot.tled soils occur 

on the coarse sandstones. Deep and very deep soils occur 

in localities rurther to the south. 'l'hey are mainly r·ormed 

by transport and deposition :form highsr lying areas. Very 

deep, strongly mottled and seasonally in�� soils 

occupy the :floodplains along the major rivers. 'l1 llese 

have not been investigated. 
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'l'he soils have been grouped into tl1e clG.ss o:t· 

Perrt1ginous �l'Popica.l Soils. A 1·air numb er ,of' samples 

however tencl to show characteristics or.., Ferr-isols. On the 

vmole t,he soils on "che coarse and f'ine sandstone in the 

north of' the area are more f'avourable f'or f'arming than 

those in the central and. southern part. 'l'hc_:;y are inten­

sively cult i va-ceci.. 

Soil erosion is the most important f'actor leacune to 

soil degradation and in view of' the increasing population 

pressure the maintenance o:f soil :t'ertility and. structure 

is oi' prime importance. :::;oil conservation should. consist 

of' protecting the soil against ra1narop impact ancL 

preventing the formation o� a compacted horizon in the 

soil, e.g. by mulching, application of organic matter to 

improve tilth, drainage anc deep cultivation to prevent 

the :formation or.., the impe1"meable layer or to break it up 

once it has been formed. 
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Appendix A. 

GLOS SARY OF T��§._ 

Base-saturation percentage - 'l'he extent to v1hich the 

adsorption complex 01 ... a soil is saturated. \Yith 

exchangeable cations other than hydroe;en. It is 

expressed as a percentage of the total cat j_on e;<:ehange 

·t l)
x

capac1 y. 

Erosion cycle - The hypot,hetical sequence of changes 

or stages -c.hrough \7hich a land surt·ace would pass 

in its reduction to base level by the process of 

soil erosion. 6) 

Erosion surf'ace - A landf'orm planned by an erosional 

process, e.g. peneplanation. 6) 

Landscape (geomorphological) region A defined port,ion 

of the earth surface, as ciis-c,inguished :from other 

landscapes by contrasting physiogra_phic i'eatures 

(e.g. plains versus hills) or altitude (e.g. low­

land versus highlanus). The division of an area 

into landscape regions has practical implications 

for agricultural systems as these shoula be adjusted 

to specif'ic factors prevailing in each or' tne regions. 

Four geomorpholo�ical regions can be recognised: 

(a) Highland Region - Undulating rolling high­

land plateaux over 2,000 ft. Gool climate

and high precipitation as compared with the

lowlands.

x) Numerals refer to the references.



(b) Escarpment Region - Dissected or hilly

terrain at widely variable altitudes. oerious

erosion hazard and variable precipitation.

(c) Lowland Region - Undulating, rolling and

occasionally hilly terrain belov, 2,000 f't.

Warm climate and less precipitation as compared

to the highlands.

(d) Floodplain Hegion :B'lat -r,errain consisting 

01· alluvi al plains along the major rivers, 

normally at low levels. 'ftaterlogging or 

f'looding or both. 

Landscape (geomorphic) System or Land System - A sub­

division of the Landscape Region. Its recognition 

is based on a combination and recurrence 01· patterns 

of topography, soils and vegetation. The boundaries 

01· a landscape system normally correspond with those 

of the soil association. 

Lateritic ironpan - Used in the same sense as the term 

laterite proposed by Du Preez (1949) and defined by 

him as 11a vesicular, conftetionary, cellular, vermi­

cular, slaglike, pisolithic and concrete-like mass 

consisting chie:fly o:f :ferric iron oxides with or 

wil,hout mechanically entangled quartz anQ minor 

g_uatities 01· alumina and manganese; it is of' varying 

hardness but it is usually easily scattered �hen 

struck a sharp blow with a hammer. 3) 

Lowland(s) - Low and relatively level land at a lower 

elevation than adjoining, hilly or-mountainous areas. 

Mottling (mottled) - Spots or blotches 01· dif'f'erent 

colour or shades of colour. 1) 



Pedimen� (washslope) - Gently or moderately slopinz plain 

with or without detritus that borders hills and ridees. 

pH - 'l'he negative logarithm of.' the hydrogen-ion activity 

of a soil. The degree of acidity (or alkalinity) of 

a soil as determined by means or glass, quinhydrone, 

or other suitable electrode or indicator or a specified 

moisture content or soil-water ratio, anu expressed 

in terms of the pH scale. 1) 

Plain - An extensive area of level, rolling or undulating 

land, usually of low altitude. 4) 

Plateau - An extensive level or mainly level area of' 

elevated land. 4) 

Soil - The unconsolidated mineral material on the immediate 

surface of' the earth thc:.t serves as a natural medilllil 

for the growth of plants. 1) 

Soil association - A group of defined and named taxonomic 

soil units occurring together in an individual and 

characteristic pattern over a geographic region, 

comparable to plant associations in many ways. 1) 

Soil Consociation - The constituent parts or a soil 

association are provisionally ca��ea soil consociations. 

They have identical soils, ·out these occur in cii:f"f'erent 

proportions. 

Soil horizon - Soil layer with features produced by soil­

forming processes. 2) 

A horizon - 'l'he uppermost layer of' soil profile Vihere 

accunrn.lat ion of' organic matt er and el uviat j_on commonly 

occur. 



D horizon - Part of the soil profile below the A horizon; 

usuall�r iJ.l uvial. 

Soil phase - A variation in content of stones and/or 

gravel within the series. 1) 

Soil profile (pit) - A vertical section of' the soil throueh 

all its horizons and extending into �he parent material. 

1) 

Soil series - The basic unit of' soil classi:f.ication being 

a sub-division of' a family and consisting of' soils 

which are essentially alike in all major proI'ile 

characteristics except the texture o1' the _l,-horizon. 1) 

Soil texture - The relative proportions of the various 

soil separates in a soil as described by the classes 

of' soil-textw:1e described. in the figure be10v·;. 5) 

1. Clay
2. Silt clay
3. Silty clay loam
4. Silt loam
5. Silt
6. Sandy clay
·1. Clay loam
8. Sandy clay loam
9. Loam

10. Sandy loam
11. Loamy sand
12. Sand

Solum - The upper and most weathered part or the soil 

profile; the A- and B-horizons. 1) 
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�::ppena.ix 

Di<:SCrl.IPI'lON OP ALGVi.{LlH•;8 
Soil Survey i�eport ho._ 39 - \':ase-lbi 1-' .. rea 

(Location oi' augerlines and profile pits, which 'Here 
sampled. ancl analysed, are shown on J.�ap 3). 

Number and Location o:t· Auger lines Serial; i110. of· pro1'11e7 
pits x) ! 

...__ ________ ·-----

WI 1 Inshar Hest House -
Wase 

·-·-·· - -------- - - . - ---- - - --1
Gerkawa- 1, �, 7, .LO, 11, lj, 22, 

23, 2o, 27, 2b, 2�, 30 
WI 2 Inshar Rest .i.iouse - lnshar
Y.11 3 Inshar - Shemanlrnr - Ya.mini
WI 4 Inshar - Saban Gia.a - Dorowa

! -11akalaf'ia
! Vil 5 Inshar - Shendam

WI 6 Insha1--
- Lakushi Makat

V✓I 7 Sabon Gida - 1.;abua.i - \"iadata
(SG:t,) 
VH 8 Mabudi - Gerkawa 

1 (Gl) 
WI 9 Nagane - Gamakai-Takalaria 
(r.11) 

1 ·.a 10 
i (M2) 

! \\i.i. 11
I (M4) 

i UI 12 
I ('1'1) 

I -v11 13 
I ( 'f·}:l) 

I c�1t
4

!\"✓I 15 
I (KK5)

I WI 16 
l (XMl)

WI 17
(Rl)

VII ld
(R2)
VII 19
(R3)

I 
v/I 20
(W)

tnmction near tiac·oan -co Fajul 

.Northsouth li'oresT, "trace approx. 
� miles f'rom babon Gida on the 
road to M:abudi and pits along 
road to •r imbol. 
Road junction near Dorov@­
Karkashi 

Karkashi in direction of 
Nasarawa 
Karkashi - Magama 

i\.arkashi in direct ion of' :t�agama 
(repeated) 

lv1agama - G idan Bowa 

Riyam in direct ion 01· G idan Bmva.. 
along 1·ootpath 

Riyam along r·oad ·co sarkin Kudu 

�iyam - Kuka - tamini 

',.ase - ..Vadata 

36 

40, l�l, 41-�' 47 
53, 54 

65 
66, 67, 7b, 79, 80, 
<32, 83, 84, 85, 87 
90, 9.?, 97, 98, 99, 
100, 102 
107, 110, 113 

115, 116, 118 

121, 1�2, 123 

124, 125, 128, 129, 
130, 132 

133, 134 

138 

140 

143 

144, ll.j.:j' 14.6, J.l.J.-1

168, 169, 172 

i �"/I �l
; (SW) 

uerkawa - wase 174, 175, 176, 183, 
184, 185, 1e6, 1e9 

x) See Shendar.i f'ile containing :profile a.escriptions
and analyses.

en, 
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_:._ pp enc.ix 
DESCRIPI'ION OF AIDERLnms 

Soil Survey Report No-. 39 - Wase-Ibi Area 

(Location of augerlines and profile pits, which were 
sampled and analysed, are shown on Map 3) •. 

Number and Location of Augerlines Serial No. of profile 
pits x) 

WI 1 Inshar Rest House - Gerkawa­
Wase 

1, 2, _ 7, 10, 11, lS, 22 
1 

23, 26, 27, 28, 29, 30 
WI 2 
WI 3 
WI 4 

VII 5 

'iJI 6 

VJ: 7 
I "C1 \ 

... :..:. •·1�• j 

'!' -�-· b... 
_:.-1) 

WI 
(til) 

9 

\"JI lO 
(M2) 
\YI ll 

(M4) 

\YI 12 
('rl) 

VII 13 
(TTl) 

WI 14 
(Kl) 

WI 15 
(KK5) 

WI 16 
(KMl) 

WI 17 
(Rl) 

WI 18 
(R2) 

WI 19 
(R3) 
WI 20 
(w) 

rlI 21 

(SW) 

Inshar Rest House - Inshar 
Inshar - Shemankar - Yamini 
Inshar - Sabon Gida - Dorowa 
-Takalafia
Inshar - Shena.run 
Inshar - Lakushi Mak.at 

Sabon Gida - Mabudi - Wada.ta 

Mabudi - Gerkawa 

Nagane - Gamaka1-Takalafia 

Junction near Zamban to FajUl. 

Northsouth Forest trace approx .-

2 miles from Sabon Gida on the 
road to Mabudi and pits along 
road to Timbol. 
Road junction near Dorowa­
Karkashi 

Karkashi 1n airection of 
Nasarawa 
Karkashi - Magama 

Karkashi in direct ion of ?fagama 
(repeated) 

Magama - Gidru1 Bowa 

Riyam in direction or Gidan Bowa 
along :footpath 

Riyam along road to Sarkin Kudu 

Riyam - Kuka - Yamini 

Wase - Wadata 

Gerkawa - wase 

36 

40, 41, 44, 47 

53, 54 

65 

66 67, 76, 79, 
82, 83, 84, 85,

90, 95, 97, 98, 
100, 102 
107, 110, 113 

115, 116, 118 

121, 122, 123 

80, 
87 

99, 

124; 125, 128, 129, 
130, 132 

133, 134 

138 

140 

143 

1Lt4, 145, 146, 147 

168, 169, 172 

174, 175, 176, 183, 
184, 185, 186, 189 

x) See Shendam f'ile containing prof'ile descriptions
and analyses.
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