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ABSTRACT 

This study represents a survey on the fluvial geomorphology of Katsina in a regional perspective and 
highlighted on Riverine features in association. The region of Katsina lies at the edge of the extensive 
upland which stretches across the northern part of the Nigeria known as the central plain of Hausa-
land. The area is also known as the savanna plain of Nigeria for its insignificant difference in elevation. 
Generally, the relief of the region ranges from an average height of 450m to about 650m above mean sea 
level on the typical plains. The inclination of the relief of Katsina is oriented from north to south. The 
southern fringe of the region begins from the northern margin of the Kaduna plains around Sabuwa 
and Funtua, rising up to as high as 700 metres above mean sea level and with an average of 550m in 
the low laying areas. The area further descends northwest across Bakori and Kankara to the central 
areas of Safana, Dutsin-ma and Kankia. The relief of this part of the region ranges from 450m to 560m 
above mean sea level. The falls in relief reached Jibia and Kaita areas at the extreme northern part of the 
region and the border with Niger Republic. At this point, the altitude falls to as low as an average of 
450m above mean sea level. The extensive Plain of Katsina region is dissected by numerous river 
systems that emanate from various parts represents a major catchment area of the Sokoto River Basin. 
Approximately, more than 95 percent of the watersheds empty their water into River Sokoto. These 
includes the rivers; Gagare, Turami, Bunsuru, Gada, Tagwai, Safke etc. The drainage system 
sculptured by the relief of the region in that case, created the Riverine landforms describes generally the 
youngest spatial landscape features across the region.  
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___________________________________________________________________________________ 

 

INTRODUCTION 

Katsina Region is part of the central plain 

of Hausa-land at the extreme part of 

northern Nigeria. The area lies at the edge 

of the extensive upland which stretches 

across the northern part of the country, 

from south-eastern Katsina as far as 

Bauchi and Abuja. It represents a stage in 

the geomorphic history of the area known 

as the African plantation surface which 

formation requires a long period of time. 

Thus they are a feature of the later stage of  

 

the geologic cycle and geomorphologic 

process, past and present.  

The area is also known as the savanna 

plain of Nigeria owing to the fact that the 

difference in elevation is quite 

insignificant, forming as high as 600m 

above mean sea level at the central areas 

around Danmusa, Matazu, Kankara and 

Musawa, slanting North-West direction 

toward Sokoto, a region of softened 

sedimentary rock, that descends to an 

average height of 300m above sea level.  
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THE GENERAL RELIEF OF THE 

REGION  

Generally, the relief of the region ranges 

from an average height of 450m to about 

650m above mean sea level on the typical 

plains and it rises to as much as 750m at 

the rare isolated hills and rock outcrops 

found in some locations. 

The inclination of the relief of Katsina can 

be depicted by the stretch of the region 

from north to south. The southern fringe 

of the region begins from the northern 

margin of the Kaduna plains, around the 

local governments of Sabuwa, Dandume, 

Funtua and Danja. These local government 

areas share border with Kaduna State 

which is known to be occupying the base 

of the northern highland of Nigeria. These 

areas of the Katsina region are found in 

some places to have risen up to as high as 

700 metres above mean sea level and with 

an average of 550m in the low laying 

areas. The area is slanted towards the 

north and northwest across Bakori and 

Kankara to the central areas of Safana, 

Dutsin-ma and Kankia. The relief of this 

part of the region ranges from 450m to 

560m above mean sea level. From the 

central part, the topography continues 

descending across Katsina local 

government area to Jibia and Kaita areas 

at the extreme northern part of the State 

and the border with Niger Republic. At 

this point, the altitude falls to as low as 

450m above mean sea level on the average. 

 
Figure 1: Topographic map of Katsina State 
Source: Nigerian Sat/Katsina State Imagery 14-79 2016 
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Another scenario with the topography of 

Katsina is found in the northeastern part. 

This is mainly of Daura and environs, 

where the relief inclination is from east to 

west. It started from a highest point 

around Baure and descends directly east 

towards Mashi, through Zango and Daura 

areas. The descending of the landscape 

extends beyond Daura to areas of Mashi 

from where the degree of slanting reduces 

drastically towards Katsina.  

The east-west inclination is also noticeable 

in the central part of the Katsina region. 

This area stretches from Rimaye at the 

extreme east to Runka-Kukar Jangarai 

Forest Reserve at the western part with 

average heights of 450m and 400m above 

mean sea level respectively.  

On a general note, to describe the relief of 

Katsina fully, it is obviously important to 

identify the peak location as well as the 

lowest lying area, and give cognizance to 

their locations in the region. The earlier is 

found in Funtua area and the later at the 

extreme northwest around Jibia area. The 

area around Funtua is found to have the 

highest peak which stands up to 750m 

above mean sea level with the 

surrounding rising to an average of 680m, 

whereas the lowest is as low as 400m 

above mean sea level at Jibia. 

THE REGIONAL DRAINAGE SYSTEM 

The extensive Plain of Katsina region 

dissected by numerous river systems that 

emanate from various parts represents a 

major catchment area of the Sokoto River 

Basin. Approximately, more than 95 

percent of the watersheds empty their 

water into River Sokoto directly or by 

linking into another larger river which 

finally gets to the main Sokoto River.  

The hydrology of the region is the 

reflection of its climate and other 

atmospheric conditions. Hastenrath, 

(1990), also believes that Climate affects 

the hydrological behaviors of rivers and 

streams in West African sub-Saharan 

region which is dependent on two air 

masses namely: the northeast trades from 

the Sahara, region, and Southwest 

Monsoon from the Atlantic Ocean. It is 

therefore, an undisputable fact that the 

major source of water in the regional 

hydrological circle is rainfall.  

COMPOSITION OF THE REGIONAL 

DRAINAGE SYSTEM  

Katsina region has a complex drainage 

system with network of rivers forming 

several watersheds at different locations of 

the region. These are the major rivers 

which originate within or traverse the 

region. The network of rivers can be seen 

into three categories based on their 

direction of flow and the watershed into 

which they empty their water. Generally 

most of the rivers belong to the Sokoto 

River Basin. These are River Sokoto, River 

Gagare, River Turami and River Bunsuru 

that flow into Zamfara State. Whereas, 

River Gada, River Tagwai and River Safke 

that flow through Niger Republic. The 

second categories are those that join the 

Kano river Basin to the east. These are 

River Chalawa, River Gari and River 
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Kaganya which is a very small river that 

flows out of the region to the east of 

Malumfashi at Makauraci. The third 

categories are the minor streams at the 

southernmost part of the region that 

drained into Kaduna River system. They 

include River Marigo, River Damari, River 

Maikategi, River Magajin Dutse and River 

Kara. 

 
Figure 2: Drainage Map of Katsina 
Source: Katsina State Agricultural and Rural Development Authority (KTARDA) 

RIVERINE LANDFORMS 

This group of geomorphological units 

describes generally the youngest spatial 

landscape features across the whole 

region. They are the floodplains, Recent 

Alluvial deposits, Channel Networks and 

Terraces. 

FLOOD PLAINS 

The flood plains occupy all the areas along 

the side of stream channels at different 

scale and dimension. The flood plains of 

the major rivers are very wide – up to 4 

km in some places and narrow in other 

places to only several meters. They are all 

together representing the earlier stages of 

erosion when the climate of the region was 

wetter. Across the region, it is apparent to 

see that the wide flood plains occupy 

predominantly the base level of the 

upland plains by the sides of the larger 

rivers of the Karadua, Gada, Tagwai, 

Turami and Gagare.  

At the tip end of almost all the dammed 

rivers, where they enter the dam reservoir, 

is a region of recent alluvial deposits of 

fine materials. This recent deposit is also 
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found at the downstream of most rivers at 

the confluence where they join larger 

rivers. All these depositional materials 

accumulate to produce areas of very low 

relief intensity which are particularly 

abundant in the lower part of the drainage 

systems. Even though present day erosion 

is mainly controlled by climatic 

conditions, there is more suggestion that 

in recent years it may have been 

accelerated by human influence. 

The sediments comprising this recent 

alluvium may be quite shallow at some 

places, whereas in some places they are 

much deeper, for example, at the tip end 

of Alkausara stream where it joins the 

Zobe reservoir. The lithology of this 

formation is largely a mix of gravels, 

sands and silts as it is conceived that 

groundwater fluctuations combined with 

pedogenesis have altered the nature of 

these sediments and that the recent 

alluvial overlaid the older alluvial plains 

and are inseparable.  

TERRACES 

A Terrace is a flat section of the earth 

surface edging a down cut or uplift, with 

sloping sides. Genetically, terraces are 

considered to be either depositional (fill) 

or erosional (cut) landforms. Depositional 

terraces form as a result of the 

aggradations and later entrenchment of 

alluvium. They are abandoned 

floodplains, and stratigraphically show 

vertical and lateral processes of sediment 

accretion. Erosional terraces are surfaces 

formed by the erosional removal of 

bedrock or alluvial fill from the former 

valley floor. Many of the terraces record 

changes in river regimes due to shifts in 

climate and in geomorphic process 

regimes. There are different types of 

terraces and they are named based on 

their mode of formations and local 

environment. Among these terraces is 

river terrace and is the most common 

terrace in the Katsina region. 

One of the common landform features 

found in the Riverine areas of this region 

is the river terrace. Generally river terraces 

are remnants of floodplains, fans or delta 

plains that have become elevated relative 

to the modern river and floodplain, as a 

result of widespread channel incision. 

Different episodes of incisions and 

deposition can result in a series of terraces 

of different height, and valley with a 

complicated internal structure. Their 

presence in river valleys throughout the 

region provides a record of changes in the 

flow regimes of rivers and the sediment 

supplied to them over time. Terraces are 

continuous in some parts of the region 

along the valleys, and they also tend to be 

discontinuous in some parts where 

portions of the same terrace have become 

separated by tributary entrenchment or 

other geomorphic processes.  

The river terraces occupy all the spaces 

between the major and minor tributaries 

of the entire drainages in this region. They 

appear in different dimensions depending 

on the characteristics of their location in 

response to the gullies/stream behaviours.  
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GULLIES AND STREAM CHANNELS 

Stream Channels 

The flood plains are Patterned by complex 

of stream channels, some abandoned, 

fringed by seasonal swamps and lagoons, 

and are flanked by set of river terraces, 

remnants of former flood plains at a 

higher level. The network of stream 

channels comprises the wide valleys 

which are known as the storm channels.  

Within these shallow storm channels cuts 

the incised channels which are up to 2 to 3 

meters wide. 

 
GULLIES 

Gully predominantly denotes a small and 

narrow but relatively deeply incised 

stream course, difficult to cross or to 

ascend, for which words like valley and 

gorge are too pompous. It ideally connotes 

a young cut, with steep sides and a steep 

head-wall that has been carved out of 

unconsolidated regolith, typically by 

ephemeral flow from rainstorms or other 

sources of water. Gullies are very variable 

in terms of processes of initiation and 

growth, as well as conditions of substrate, 

vegetation and climate, so they vary 

greatly in appearance and can show 

distinct regional differences. A gully is 

bigger than a rill, which is a small 

entrenched rivulet, small enough to be 

crossed by a wheeled vehicle or to be 

eliminated by ploughing. Gullies might 

therefore be considered to range 

approximately from 5 or 10m long, 1 or 1.5 

m wide, and about as deep, perhaps up to 

the order of several hundred metres long, 

many tens of metres wide at the original 

ground level, and perhaps twenty or thirty 

metres deep. This is actually the situation 

across this region. 

 

CONCLUSION 

The reassertion made so far explains the 

inclination of the landscape of the region 

which is situated at the base of the North-

central highland of Northern Nigeria. 

Having the landscape tilted north-

westward, the various watersheds across 

the region obviously inclined towards the 

same direction. These watersheds 

integrate the entire hydrologic response 

over an adverse climate and gentle 

physiographic gradient and contribute to 

the major drainage system of River Niger 

that gets into the Atlantic Ocean at the 

extreme part of the country. The Riverine 

landforms also resulted specifically in 

response to the Morphometric 

characteristics of the rivers across the 

region. 

 

REFERENCES 

Bauden, M.G. (1972): Physiology, Geology, 
Geomorphology and Hydrology. In 
Aitchison et al (1972). The Land Resources 
of North-eastern Nigeria, vol. 1, pp. 43-83, 
London.  

Harvey, A.M. (1992): Process interactions, 
temporal scales and the development of 
hillslope gully systems: Howgill Fells, 
northwest England, Geomorphology 5, 323–
344. 

Howard, Arthur D., Fairbridge, R.W. and 
Quinn, J.H. (1968): Terraces, fluvial – 
Introduction, in R.W. Fairbridge (ed.) 



Katsina Journal of Natural and Applied Sciences VOL. 7 No. 2 September 2018   (ISSN: 2141-0755) 

 

©Umaru Musa Yar’adua University, Katsina NIGERIA. All Rights Reserved…Page 125 
 

Encyclopedia of Geomorphology, 1,117–1,123, 
New York: Reinhold.  

Ibrahim H. (2013): The Impact of Zobe 
Dam on the Morphological Characteristics 
of River Karadua in Katsina, Nigeria. 
Geomorphic Settings of the Study area; PhD 
Thesis: IARS Cairo Uni. 2013. 

Jones, M.J. and Wild, W. (1975): Soils of 
the West African Savanna, Technical 
Communications No 55. Commonwealth 
Bureau of Soils-CAB-Harpenden p - 240. 

Kogbe, C.A. (1976): Geology of Nigeria, 
Elizabethan Publ. Co. pp.436. University 
of Ile Ife, Nigeria. 

Maxlock Group (1977): Katsina Physical 
Setting; Katsina Group, Nigeria. Pp. 12-70. 

McCurry, P. (1976): The Geology of Pre-
Cambrian to lower Palaeozoic rocks of 
Northern Nigeria. In kogbe (ed.), geology 
of Nigeria, pp 15-39.  

National Geological Survey of Nigeria, 
(2001): Geological Map of Nigeria (1964) 
Lagos, Federal Survey, Nigeria. 

Olofin, E.A. (1986): Channel Response to 
Stream Flow Control in a Savannah 
Environment. In Gardener, V. (Ed.); 
International Geography 1986: Part I. 
Chichester: Wiley & Sons. 663-80. 

Patton, P.C and Schumm, S.A (1975): 
Gully erosion, northwestern Colorado: a 
threshold phenomenon, Geology 3, 88–90. 

Perrault, P. (1974): As reported in 
Derbyshire et al, (1979). Geomorphological 
Processes. Dawson Press pp. 45.  

Pye, K., Goudie, A.S. and Watson, A. 
(1986): Petrological influence on 
differential weathering and inselberg 
development in the Kora area of Central 
Kenya, Earth Surface Processes and 
Landforms 11, 41–52.  

Schumm, S.A. and Khan, H.R (1972): 
Experimental study of channel patterns, 
Geological Society of American Bulletin 83, 
1,755–1,770. 

Thomas, M.F. (1965): Some aspects of the 
geomorphology of domes and tors in 
Nigeria, Zeitschrift fur Geomorphologie 
Supplementband N.F. 9, 63–82. 

Thomas, M.F. and Thorp, M.B. (1995): 
Geomorphic response to rapid climatic 
and hydrologic change during the Late 
Pleistocene and Early Holocene in the 
humid and sub-humid-tropics, Quaternary 
Science Reviews 14, 101–124. 

WAKUTI Karl Eric Gall KG, (SRRBDA, 
1978): Consulting Engineers, Laohrstrasse 
15, D 5900 Siegen 1/Western Germany.  

Wolman, M.G. and Leopold, L.B. (1957): 
River Flood Plains: Some Observations on 
their Formation, Washington, DC: US 
Geological Survey Professional Paper 282-
C. 

Wright, J.K. (1972): The stratigraphy of the 
Yorkshire Corallian. Proceedings of the 
Yorkshire Geological Society, 39, 225–66. 

 


