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EXCURSION PROGRAMME

8.00 am:   Departure from Lake Naivasha Country Club  
9.00 am – 10 am: View and classify soil profile 1 (STOP 1) in Maraigushu area.
10 am – 10.30 am:  View point (STOP 2)
10.30 – 1.00 pm: View and classify soil profile 2 (STOP 3) at the Ngarama’s   
   farm in Mirera area
1.00 pm – 200 pm: Packed lunch at Ngarama’s farm
2.00 pm -2.30 pm: Departure to Mai Mahiu Fault line site
2.30 pm – 4.00 pm:  View and classify soil profile 3 (STOP 4) at the, Mai Mahiu   
   Fault line
4.30 pm:  Departure for Naivasha
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1.0 INTRODUCTION

Nakuru County is among the 47 counties of the Republic of Kenya. The county covers an area 
of 7,495.1 Km² and is located between Longitude 35 º 28` and 35º 36` East and Latitude 0 º 
13’and 1º 10` South, and borders eight other counties within the Great Rift Valley. The County 
is divided into 11 administrative Sub-Counties and has its headquarters in Nakuruytown. The 
county has a robust ecological system that the residents depend on for agriculture, tourism, 
water and many other benefits. These benefits are derived from the diverse soil and ecosystems 
of the County. Nakuru County has three broad climatic zones (II, III and IV) which is strongly 
influenced by the altitude and physical features. Climatic Zone II covers areas with an altitude 
between 1980 and 2700 m above the sea level and receives minimum rainfall of 1000mm per 
annum. This zone covers Upper Subukia, Rongai and Mau Escarpment. Zone III receives rain-
fall of between 950 and 1500 mm per annum and covers areas with an altitude of between 900-
1800m above sea level. This zone covers most parts of the county and is the most significant 
for agricultural cultivation. Zone IV occupies more or less the same elevation (900-1800m) as 
Zone III. This zone dominates Solai and Naivasha Sub Counties and receive lower rainfall of 
about 500-1000 mm per annum. 
Land use in the county comprises diverse crop-livestock systems. The main food and cash 
crops grown in the include maize, beans, Irish potatoes and wheat. Fruits and vegetables in-
clude tomatoes, peas, carrots, onions,hFrench beans, citrus fruits, peaches, apples, cabbages, 
kales, strawberries, asparagus and leeks. Cut flowers are also grown in large quantities mainly 
for export. The livestock involves dairy farming, sheep, poultry, donkey and fishiny.

2.0 THE EXCURSION AREA AND ROUTE

The excursion area is within Naivasha Sub-County, Nakuru County. The mapped excursion 
route starts from Lake Naivasha Country Club hotel (the venue of the SSSEA 2019 conference) 
to Maraigushu area (STOP 1) where the first soil profile is located.

STOP 1
Maraigushu area (plate 1) is 6 km from Kinamba shopping centre (Figure 1) and 11 km from 
Naivasha town. There the participants will view and discuss soil profile number 1 (plate 2) 
which is at an altitude of 2279 m above sea level. The area falls under agro-climatic zones 
III-7 (Sombroek et al., 1982) which is Semi-humid, with average rainfall (r) of 800-1400 mm, 
average annual evaporation (Eo) of 1450 -2200 mm, r/Eo of 50-60%, cool with mean annual 
temperatures of 12-14 oC. According to soil map of Kenya (Sombroek, et al., 1982) the soils 
are developed on ashes and recent volcanoes. They are well drained, deep, dark reddish brown, 
friable, sandy clay loam (Haplic Lixisols, Sodic phase).
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                Plate 1                                        Plate2    
 

The next stop (STOP 2)eis at the view point (which is about 2 km from soil profile number 1.

STOP 2
This is a scenic view (plate 3) at an altitude of 2207 m, with the topography starting from top of 
a scarp, steeply falling to expansive plain below which consists of built up zone and cultivated 
parcels. At this view point, participants will be able to view Naivasha town,eLake Naivasha 
and the surrounding beautiful scenery. The Chinese donkey slaughter house is also located 
here. 
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About Naivasha Town 
Naivasha Town is located at 0° 43′ 0″ S, 36° 26′ 0″ E and is 2084m above sea level, 
90 kilometres north west from Nairobi.  The town is associated with the pristine 
freshwater Lake Naivasha and about 60 flower farms. Lake Naivasha is ideal for bird 
watching and exploring the shores where wildlife is found in private sanctuaries. Key 
tourist attraction sites include Crescent highlands, Kigio Wildlife Conservancy, Hell’s 
Gate and Mt Longonot National Park., Kariandusi Museum, Naivashah Owl Crater, 
Santuary Horsepark Safaris, Crater Lake Game Santuary and Olkaria Geothermal 
Power Plant.

Plate 3

STOP 3 
STOP 3 is in Mr. and Mrs. Ngarama farm located in Mirera area (altitude 1784 m).  Soil Profile 
2 is located in this farm which is 12 km from Naivasha town and 2 km off Naivasha Mai Mahiu 
highway. The area falls under agro-climatic zones V-5 (Sombroek et al., 1982) which is semi-
arid, with average rainfall (r) of 450-900 mm, average annual evaporation (Eo) of 1650 -2300 
mm, r/Eo of 25 - 40%, cool temperate with mean annual temperatures of 16-18 oC. The soils 
are developed on sediments mainly from volcanic ashes. They are well drained, deep, dark red-
dish brown to yellowish brown, friable to loose sandy loam to loamy sand (Eutric Regosols, 
Sodic Phase). 
Mrs Ngarama who manages the farm has won many national awards for excelling in com-
mercial farming. In their farm, she grows tomatoes, onions, cabbages, capsicum, strawberries, 
and peas in open fields and green-houses (Plate 4, 5 and 6) for commercial purposes. The soils 
in the farm have unfavourable sodium levels for crop production. The borehole water used for 
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irrigation has also very high salinity and sodium concentration. The SSSEA participants will 
learn from the farmer how soil fertility and irrigation is done in the farm. The participants will 
also classify soil Profile 2 (plate 7) and discuss how best to manage this farm.  

                            Plate 4      Plate 5

      
                    Plate 6       Plate 7
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STOP 4
STOP 4 is at Karima area, 6 km from Mai Mahiu along Mai Mahiu - Narok road. In August 
2018, this area developed a geological fault line that caused  a very deep gully (about 30 m) 
running over 70 km from Ewaso Kedong in Kajiado County to Karima area (Plate 8 ) onwards 
to Moindabi (Plate 9) and beyond in Nakuru County.  Soil Profile 3 (Plate 10) is situated in this 
gully area. 

Faulting refers to a crack in the earth’s crust resulting from the displacement of one side with 
respect to the other. It happens in rocks or large blocks of rock. Faults form as the Earth’s crust 
deforms due to stress. Most commonly this stress is caused by plate tectonics. Plate tectonics 
is the theory that Earth’s outer shell is divided into several plates that glide over the mantle (the 
rocky inner layer above the core). The tectonic plates are moving due to convection inside the 
Earth’s mantle. Mantle convection is the very slow creeping motion of Earth’s solid silicate 
mantle caused by convection currents carrying heat from the interior to the planet’s surface. 
When stresses in rocks build up, and become greater than the strength of the rock, the rock 
breaks and a fault forms.

 

This area falls under agro-climatic zones V-4  (Sombroek et al., 1982) which is Semi-arid, with 
average rainfall (r) of 450-900 mm, average annual evaporation (Eo) of 1650 -2300 mm, r/Eo 
of 25 - 40%, warm temperate with mean annual temperatures of 18-20 oC.  

According to soil map of Kenya (Sombroek, et al., 1982) the soils are developed on ashes and 
other pyroclastic rocks of recent volcanoes. They are well drained, very deep, dark reddish 
brown to brown to dark brown, friable sandy loam, friable, sandy loam (Eutric Regosols, Sodic 
phase).
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The soils here are highly erodible (Plate 11). Participants will discuss faulting and soil profile 3 
which was prepared from a gully face at this point. The cause of the very high soil erodability 
will be discussed in relation to the soil parent materials, soil physical and chemical properties.

     
   Plate 8                                                        Plate 9

Plate 10     Plate 11
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Appendix 1: Soil water analysis for Ngarama’s farm (STOP 3)
    Analytical data (Test results)

Sample Ref. Borehole    
Lab. No/2019 9271    
pH 7.69     
Conductivity, mS/cm 1.15     
Sodium, me/litre 1.56     
Potassium, me/litre 0.15     
Calcium, me/litre 0.07     
Magnesium, me/litre 0.10     
Carbonates, me/litre ND*     
Bicarbonates, me/litre 1.16     
Chlorides, me/litre 2.08     
Sulphates, me/litre 21.8     
Sodium Adsorption Ratio 5.35     

*  -  Not Detected

Interpretation of analytical data
Borehole water has high salinity. Sulphates content is high. Hence, this water should 
be used on soils with good permeability. Adequate drainage is required for the control 
of salinity. Special management practices such as deep tillage, drainage canals and 
addition of high amounts of manure to improve infiltration rate are required in addi-
tion to planting crops with good salt tolerance. It is advisable to mix harvested rain 
water with poor quality water to reduce salinity effect or use other source of good 
quality water. The chemical treatment is not advisable as to maintain a continuous 
supply is very costly and is not viable. The performance of onion may be affected by 
the high salinity in the water as it is highly salt-sensitive plant.

NOTE: Interpretation is based on USDA classification of irrigation water.
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DESCRIPTION OF SOIL PROFILE DESCRIPTION NO. 1

General site information
Mapping unit    : UPb 
Agro Climatic zone  : III, Semi humid
Temperature zone   : 7, described as cool 
Observation   : Coordinates: 36.511001oE, 0.74154oS; SSSEA   

   excursion 
Site, Maraigushu, rurii area, Naivasha sub County,  

 Nakuru  
County, 18/10/2019

Altitude   : 2279 m 
Geology   : Ashes and recent volcanoes
Physiography   : Upland
Macro-relief   : Flat (slope 0-1 %)
Land use   : Maize, onions, Kales, green peas
Surface sealing  :  weak
Surface stoniness  : Nil
Effective soil depth  : Deep (93 cm)
Drainage   : Well drained
Diagnostic horizon  : Argic B (51-93 cm)
Soil classification  : Haplic Lixisols, Sodic phase

Profile description
Ap      0 - 15 cm Dark reddish brown (5YR3/2, moist); sandy clay loam; strong, very 

fine, crumbs, friable when moist, sticky and plastic when wet; many, 
very fine roots; pH-H2O 5.7; clear and smooth boundary to horizon 
AB: 

AB   15 - 26 cm Dark reddish brown (5YR3/2, moist); sandy clay loam; moderate, fine 
crumbs and moderate medum sub angular blocky structure; friable 
when moist, sticky and plastic when wet; common, very fine, roots; 
pH-H2O 5.7; clear and wavy boundary to horizon B: 

B   26 - 51 cm Dark reddish brown (5YR3/3, moist); sandy clay loam; moderate, 
medium and course prismatic structure; clay; friable when moist, 
sticky and plastic when wet; many micro pores; few very fine termite 
channels, very few, very fine, medium and course roots; pH-H2O 5.8; 
clear and wavy boundary to horizon BC:

Bt   51-93 cm Dark reddish brown (5YR3/3, moist); sandy clay loam; parent material 
(pumice with a bit of soil), friable when moist, sticky and plastic when 
wet; many micro pores; very few, very fine, roots; pH-H2O 5.9: 
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Analytical data for Profile No. 1
Horizon Ap AB B Bt
Depth (cm) 0-15 15-26 26-51 51-93
Lab No/2019 9259 9260 9261 9262
pH-H2O 1:2.5  5.7 5.7 5.8 5.9
Elect Cond mS/
cm

0.10 0.09 0.08 0.14

Total organic 
Carbon % 

2.23 1.98 2.82 1.67

Sand % 62 62 60 58
Silt % 12 12 14 12
Clay % 26 26 26 30
Texture class SCL SCL SCL SCL
Cat. Exch. Ca 
me% 

14.0 11.6 12.0 12.4

Calcium me% 5.7 7.8 12.1 10.3
Magnesium 
me%

0.9 1.4 2.1 1.5

Potassium me% 0.6 0.6 0.9 0.8
Sodium  me% 0.3 0.7 0.9 2.0
Sum  me % 7.5 10.5 16.0 14.6
Base % 54 91 100+ 100+
ESP 2.1 6.0 7.5 16.1
*CEC clay 
me%

47.0 36.8 41.6 33.6

Bulk density 1.18 1.24
Soil fertility analysis data,     depth 0-30 cm

Lab No./2019 9255
Analyzed item value Class Analyzed item Value class
Soil pH  5.13 medium acid Magnesium me% 2.59 adequate
Exc. Acidity 
me%

0.4 Adequate Manganese me% 0.80 Adequate

Total Nitrogen 
%

0.18 Low Copper ppm 2.12 Adequate

Total Org. Car-
bon %

1.98 moderate Iron ppm 123 Adequate

Phosphorus 
ppm

10 Low Zinc ppm 5.22 Adequate

Potassium me% 1.72 High Sodium Me% 0.22 Adequate
Calcium me% 1.4 Low

CEC clay = ((CEC soil –(4-%C))*100)/% clay
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DESCRIPTION OF SOIL PROFILE DESCRIPTION NO. 2
General site information
Mapping unit    : PPb1
Agro Climatic zone  : V, Semi-arid
Temperature zone   : 5, described as cool temperate 
Observation   : Coordinates: 36.44683oE, 0.80206oS; SSSEA excur-

sion site, 
Mirera Ward, Naivasha sub County, Nakuru 
County, 18/10/2019

Altitude   : 2000 m 
Geology   : Sediments mainly from volcanic ashes 
Physiography   : Plain
Macro-relief   : Flat (slope 0-1 %)
Land use   : Maize, onions, tomatoes, cabbages, French beans, 
Kales, 

green peas, capsicum, strawberries. Crops under open 
fields and green houses.

Surface sealing  : Nil
Surface stoniness  : Nil
Effective soil depth  : very deep (116 cm)
Drainage   : Well drained
Soil classification  :  Eutric Regosols, Sodic phase

Profile description
Ap      0 - 17 cm Reddish brown (5YR4/4, moist); sandy clay; moderate, fine to medium, 

crumbs, friable when moist, sticky and plastic when wet; common, 
very fine roots; pH-H2O 7.8; diffuse and smooth boundary to horizon 
Bu1: 

B   17 - 43 cm Dark reddish brown (5YR3/4, moist); sandy loam; moderate medium, 
angular blocky structure; friable when moist, sticky and plastic when 
wet; few, very fine, roots; pH-H2O 7.3; clear and wavy boundary to 
horizon Bu2: 

Bn1  43 – 62 cm Yellowish brown (10YR4/4, moist), brown to dark brown (7.5YR3/2, 
dry); loamy sand; weak, medium, angular blocky structure; friable 
when moist, sticky and plastic when wet; many micro pores, many 
very fine termite channels; few, very fine roots; pH-H2O 7.4 clear and 
wavy boundary to horizon Bu3:

Bn2   62 - 116 cm Dark yellowish brown (10YR4/4, moist), dark reddish brown (5YR3/3, 
dry); gravelly sandy  loam; porous massive; loose when moist, none 
sticky and none plastic when wet; many very fine roots; pH-H2O 10.7;

116 + cm Compact murram though not petroplinthite
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Analytical data for Profile No. 2
Horizon Ap B Bn1 Bn2
Depth (cm) 0-17 17-43 43-62 62-116
Lab No/2019 9263 9264 9265 9  266
pH-H2O 1:2.5  7.8 7.3 7.4 10.7
Elect Cond mS/cm 0.31 0.19 0.11 2.34
Total organic Carbon % 1.72 0.96 0.42 1.29
Sand % 68 70 72 72
Silt % 18 18 20 18
Clay % 14 12 8 10 
Texture class SL SL SL SL
Cat. Exch. Ca me% 3.6 8.0 4.0 8.8
Calcium me% 9.5 8.7 3.4 1.7
Magnesium me% 1.4 1.4 0.5 0.2
Potassium me% 2.2 1.4 1.8 11.2
Sodium  me% 2.3 0.3 1.5 24.2
Sum  me % 15.4 11.8 7.2 37.3
Base % 100+ 100+ 100+ 100+
ESP 63.9 3.8 37.5 275.0
*CEC clay me% 9.4 41.3 7.0 101.5
Bulk density 1.15 1.10
Soil fertility analysis data,     depth 0-30 cm
Lab No./2019 9256
Analyzed item value Class Analyzed item Value class
Soil pH  7.43 Slightly 

alkaline
Magnesium 
me%

17 0 adequate

Total Nitrogen % 0.12 Low Manganese 
me%

0.47 Adequate

Total Org. Carbon % 1.19 Low Copper ppm 0.39 Low
Phosphorus ppm 20 Adequate Iron ppm 148 Adequate
Potassium me% 2.40 High Zinc ppm 8.94 Adequate
Calcium me% 1.2 Low Sodium Me% 2.59 High

Elect. Cond mS/
cm

0.51 adequate

CEC clay = ((CEC soil –(4-%C))*100)/% clay
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DESCRIPTION OF SOIL PROFILE NO. 3 
General site information
Mapping unit    : PPb2 (Pv6 in E1 soil map of Kenya)
Agro Climatic zone  : V, Semi-arid 
Temperature zone   : 4 described as warm temperate
Observation   : Coordinates: 36.54108oE, 0.99319oS; SSSEA   

   excursion site, 
Karima area, Mai Mahiu, Naivasha sub County,   

 Nakuru 
County, fault site, 18/10/2019

Altitude   : 1784 m 
Geology   : Ashes and other pyroclastic rocks of recent volcanoes 
Physiography   : Plain
Macro-relief   : Flat (slope 1- 2 %)
Land use   : Grassland, previously under maize.
Surface sealing               : Nil
Surface stoniness  : Nil
Effective soil depth  : very deep (88 cm)
Drainage   : Well drained
Soil classification  : Eutric Regosols, Sodic phase

Profile description
Ap      0 - 15 cm Dark reddish brown (5YR3/2, moist); sandy loam; weak, fine to 

medium, angular blocky structure, friable when moist, sticky and 
plastic when wet; no roots; pH-H2O 6.2; clear and wavy boundary to 
horizon B: 

B   15 - 36 cm Dark reddish brown (5YR3/2, moist); slightly sodic sandy loam; weak 
fine to medium, angular blocky structure; friable when moist, sticky 
and plastic when wet; no roots; pH-H2O 6.5; clear and wavy boundary 
to horizon CB1: 

CB1   36 – 58 cm Dark reddish brown (5YR3/2, moist); moderately sodic sandy loam; 
weak, fine to medium, angular blocky structure; friable when moist, 
slightly sticky and slightly plastic when wet; many micro pores, few 
very fine termite channels; no roots; pH-H2O 6.5; clear and wavy 
boundary to horizon CB2:

CB2   58 - 88 cm  Brown to dark brown (7.5YR4/2, moist), dark greyish brown (10YR4/2, 
dry); strongly sodic sandy loam; porous massive; no roots; pH-H2O 
6.9; clear and wavy boundary to weathering horizon below

C       88 - 131 cm Weathering rock with some soil
         131 – 162 cm layer of clayey soil
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Analytical data for Profile No. 3
Horizon A B CB1 CB2
Depth (cm) 0-15 15-36 36-58 58-88

Lab No/2019 9267 9268 9269 9270
pH-H2O 1:2.5  6.2 6.5 6.5 6.9
Elect Cond mS/cm 0.02 0.06 0.08 0.05
Total organic Carbon % 0.99 0.82 0.80 0.20
Sand % 66 78 76 80
Silt % 12 12 14 12
Clay % 22 10 10 8
Texture class SCL SL SL SL
Cat. Exch. Ca me% 12.4 6.8 6.0 4.0
Calcium me% 12.0 6.9 6.9 3.2
Magnesium me% 2.1 1.4 1.8 0.5
Potassium me% 1.7 1.3 1.6 1.0
Sodium  me% 0.7 0.6 0.7 0.7
Sum  me % 16.5 10.2 11.0 5.4
Base % 100+ 100+ 100+ 100+
ESP 5.6 8.8 11.7 17.5
*CEC clay me% 42.9 36.2 28.0 2.5
Bulk density 1.17
Soil fertility analysis data,     depth 0-30 cm
Lab No./2019 9257
Analyzed item value Class Analyzed item Value class
Soil pH  6.30 slight acid Magnesium me% 2.27 adequate
Total Nitrogen % 0.10 Low Manganese me% 0.38 Adequate
Total Org. Carbon % 0.82 Low Copper ppm 1.00 Adequate
Phosphorus ppm 10 Low Iron ppm 137 Adequate
Potassium me% 1.82 High Zinc ppm 5.00 Adequate
Calcium me% 2.0 Adequate Sodium Me% 0.37 Adequate

CEC clay = ((CEC soil –(4-%C))*100)/% clay
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