








A reconnaissance s o i l s  survey of the Northern Rangelands Project  area was 
c-ied out i n  June and July 1979 by A. R. Griffin and the r e s u l t s  of t h i s  
survey are presented i n  his report . p r a h a l  of Geology and Soi ls  i n  
Project Areatf. Agonomic aspects of -he Project were covered i n  a report 
rlAgronomic Factors Relevant t o  Fodder Production Unitsn by A. D* McKay, 
following his v i s i t  t o  the area i n  October t o  December 1980. This report 
covers aspects of s o i l  relevant t o  the agronomy of the Project &ea. 

More detailed s t u a e s  were undertaken between September 1980 and June 1981. 
These studies included auger and trial p i t  inves t imt ion  i n  the f i e ld .  
Laboratory work was. undertiken i n  the iktional Range Agency offices i n  
Burao on samples of s o i l  obtained from the various sites of the Project.  
Laboratory equipment was available to perform Atterberg L i m i t ,  moisture 
content, s o i l  compaction, par t ic le  size dis t r ibut ion and in-si tu density 
tes ts .  

The najpr rock types of the area are limestone and anhydrite. The limestones 
typical ly form mountainous and h i l l y  arees and the anhydrites typical ly 
produce f l a t . p l a i n s  topography. Where the two rock types are interbedded 
cone shaped hills, qesas and buttes a re  commonly found. A grea e r  variety 
of m,ck ,-tyyes qocur pang the northern edge of the projes t  a x e a t  the 
coastal range i n c 1 u d ; i ~  sandstones, granites and gneisses. In t e Project 
Area the general dipi of  the rocks is  j0 t o  4' i n  a southerly direct ion 
thou? small local  variat ions do occur. Faults dissect  the are with a 
gene2 A eas t  west or! east-south-east west-nortn-west trend produ ing 
pe rs i s t en t ,  scarp f e a h e s  on the landscape. The geomorpholo~ o f , the 
area i s  t h a t  of .a typical  semi--id region having rocky h i l l s  diksected 
by steep s i d e d . . v ~ l e y s  with a l luv ia l  fans where the water flow reaches 
f l a t t e r  ground. 

There a r e  two pain t h e s  of  s o i l  i n  the area. Pale coloured r n J i c  silts o r  
s i l t y  clays are  derided from caderlying anhydrite deposits. ~ i g f i t  red lovn 
calcareous.sandy si l ts  or  s i l t y  sands a r e  derived from limestone aeposits 
and..may overl ie  the limestone rocks of origin or  nay overl ie  anhydrite and * 

limestone rocks as  transported d l u v i a l  material.  Gypsic m t e r i a l  i s  much 
less  often found to have been transported any siO&ficant distance by 
water. 

A t h i r d  t y p e  of soil i s  found i n  the Bokh. Baud pazt of the Project Area h e r e  
dark red sands, silts and clays with calcareous gravel are found i n  a broad 
valley which has been .the scene of l a rge  scale deposition of material possibly 
from sandstone and limestone h i l l s  t o  the north-east of Wgeisa. 

The gypsic s o i l s  a r e  often thin and cemented, the calcareous s o i l s  are 
generally deeper. The Bokh Haud s o i l s  a r e  i excess 'of @ deep i n  the areas 
investigated but may be interrupted by c a l c r t t e  o r  gravel layers. 
Limestone derived s o i l s  have various advantages over gypsic s o i l s  f o r  the 
purposes o f  foddsr production. These include greater  depth, more suitable 
texture, b e t t e r  drainage and the avoidance of accumulation of salts i n  the 
upper layers. A gypsum content of more than ~o4'in the s o i l s  i s  l i k e l y  
t o  have a deleterious. effect  on crop ,vield. It is  a lso  considered that  
limestone derived goi l  provides a bet ter  material f o r  the construction 
of_b+ds.e.nd-other ewthworks,having greater  cohesion and resistance t o  
erosion and-solution than gypsic material.  In  some areas a l luv ia l  mixing - - ,. 
of . c a k = r ~ o - ~ s  and gypsic rrzter ia l  has occured , t o  produce so i l s  with inter- 
mediate c h a & t e r i s t i c s .  



2. ORGANISATION OF SOILS INVESTIGATION 

The investigation of the s o i l s  of the Proje:t  Area was performed from 
a base a t  the N.R.A. offices i n  W a o .  A t  these offices there was a one 
room soils laboratory with equipment which enabled certain basic so i l s  
t e s t s  to be c m i e d  out. 

Tests undertaken i n  the laboratory were: 

i) Moistm- content 

i i )  Atterberg L i m i t s  

iii) Particle s i z e  distr ibution (wet and dry sieve and hydrometer sedjmentation). 

iv) 2.5 kgrammer compaction tes t .  

Tests undert.a.ken i n  the field were: 

i) in -s i tu  densi t ies  by and replacement 4 
ii) water qual i ty  tests dpH, conductivity,hardness, alka,l$kity, chloride, 

sulphate, n i t r a t e ,  ammonia and phosphorous).Some of these were done in 
t h e  laboratory, otheds ix t h e  f i e l d ,  

1 For the purposes of f i e l d  ~econnaissance aband eug6r was used to  obtain 
samples of s o i l  and t o  estimate the depth of  s o i l  available for plan t  
growth o r  f o r  excavation. A back-hoe excavator was available t o  use st 
one site only, Qad in  Dheere, for the excavation of trial- pit,s. Small 
$ial p i t s  were dug with h p d  tools  a t  various s i t e s .  

I 

Work was i n  various ways l-ted by the non-availability o f  trial p i t  
excavating plant  f o r .  most of the project period. The handauger proved t o  
be a useful tool  but.was not able t o  penetrate gravelly s o i l  oc  well 
cemented so i l .  

I n  the laboratory the equipmet was adequate fo r  the number of t es t s  that 
were carr ied out. The main l imit ing factor  on the volume of laboratory 
work perfgmed was the lack of suitable local assistance. No counterpart 
MS provided though a few individuals showed some i n t e r e s t  in the workin@ 
of the laboratory. None of the laboratory tes t ing work load has taken by 
any local employee. The quanti t ies  of standard vessels and containers i n  
the laboratory proved i n  genera t o  be adequate but i n  a f e w  cases l imited 
the number of t e s t s  that could be performed at any one time. 

A Landrover was available f o r  so i l s  fieldwork, pe t ro l  supplies permitting. 








































































































































































































