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Physical properties, that is, mound size, shape and location 

of mounds of Macrotermes bellicosus being the most 

prevalent mound-building termite in Sokoto were studied. 

Mound heights and basal circumferences were measured 

using tape while mound shape and mound exposure were 

observed and recorded. The living statuses of the mounds 

were detected by excavating a portion of the mound to 

reveal its inner contents. The mound sizes range from 1.36 

to2.73 m with an average basal circumference of 4.57 m.  

The shapes of the mounds as either cone-shaped or dome-

shaped with most of the mounds being cone-shaped in all 

the Local Government Areas.  Out of the 242 mounds 

encountered, 124 stand exposed to direct sunlight. 

However, the degree of exposure of the mounds to direct 

sun was highly variable with respect to both land types and 

Local Government Areas. The living statuses of the mounds 

showed that Wurno fadama have more lives (51) mounds 

than all the other areas. This was followed by Yabo fadama 

(26) and Wurno upland (26), while Wamakko upland had 

the least (11). Termite mounds are a common feature in the 

state with sizes reaching almost 3 m. They were either 

cone- or dome- shaped and many stand exposed to the 

sunlight. 
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INTRODUCTION 
 
Termites are eusocial insects that belong to the Order- 
Isoptera and are found in the following Families: 
Termopsidae, Mastotermitidae, Kalotermitidae, 
Hodotermitidae, Rhinotermitidae, Serritermitidae and 
Termitidae (Walker and La Fage, 1987). Phylogenetically, 
the first six families are called lower termites based on 
sharing the presence of symbiotic intestinal flagellate 
protozoa, while the termites in the remaining one family 
are called higher termites because the flagellate protozoa 
are replaced with bacteria (Myles, 2003). Termites can 
also be grouped into four general ecological types based 
on habitat and the food they consume (Nutting and 
Jones, 1990). The ecological groups are: dry wood 

termites, damp wood termites, harvester and 
subterranean termites. Termite   mound   is   one   of   the  
 
 
common features of most agro- ecosystem in tropical 
Africa (Yamada et al., 2005). Different species make 
different types of nest, some chew out tunnels in timber 
or dead wood, while others are soil-dwellers and make 
themselves one or more underground chambers. The 
most spectacular termite nest is the large mound or “ant 
hill” which can be several times taller than man. The 
number of termite mounds has always impressed 
travellers in the tropics where mounds are often 
sufficiently numerous to be a dominant feature of the 
landscape and are relatively easy to count (Collins, 
1981). The extreme abundance tends to prevent farmers 



from utilising large masses of land for cultivation (Ehi et 
al., 2007). In Africa, these mounds are often built by 
Macrotermes bellicosus or related species, it is made by  
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the workers from particles that are cemented together, 
using a mixture of clay and saliva (Jouquet et al., 2004). 
Inside the mound are the royal chamber and amaze of 
passages, galleries and other chambers. These continue 
below ground and are linked to network of tunnels in the 
soil. The tunnels may extend for up to 100 meters beyond 
the mound and are used when the workers go in search 
of food (Lee and Wood, 1971). These mounds provide 
protection and homeostasis to the insects within the 
mounds (Jouquet et al., 2006). The materials use for 
constructing the mound depends partly on the feeding 
habits and availability of material in their habitat (Fall et 
al., 2001), plant remains, and saliva and excreta are all 
incorporated in the construction (Abe et al., 2009). 
Termites’ mound range in size from small domed or 
conical structures, only a few centimetres in height and 
diameter to the colossal mounds built by some species of 
African Macrotermitinae that may reach 9 m or more in 
height and 20-30 m in diameter at the base (Badejo, 
2002). Emerson, (1938) observed that species that is 
restricted in its distribution to a particular ecological niche 
or to zone where environmental factors such as soil and 
climate are relatively uniform, would build mound of a 
uniform shape, while species occurring in wider range of 
habitat will build mounds of variable appearance. Harris, 
(1956) showed that variability in shape of mounds of 
Macrotermes subhyalinus is related to the sand-clay ratio 
of the soil used for construction. Soil type appears to 
influence the shape of mounds of 
Trinervitermestrinervoides, which are normally domed, 
conical or turret in wet regions (Fuller, 1915). The present 
study observed the physical properties (mound size, 
shape and location) of mounds of Macrotermes 
bellicosus being the most prevalent mound- building 
termite in Sokoto (Bandiya et al., 2016). 
 
 
METHODOLOGY 
 
The research was carried out in Sokoto State, located in 
the Northwest of Nigeria, between latitudes 11°30’N and 
14°00’N and longitudes 4°00’E and 6°40’E. Sokoto State 
covers a total land area of 32,000 km2 (Tureta et al., 
2006). Four Local Government Areas in the State were 
selected following preliminary studies on areas with high 
number of termite mounds and share close proximity to 
the University, namely; Wamakko, Wurno, Shagari, and 
Yabo Local Government Areas. In each selected Local 
Government Area, six (6) sample plots of 1 hectare 
(500m x 20m) each were selected, three (3) plots each 
from both fadama and upland by applying the 
standardised protocols of Jones and Eggleton, (2000). 
Global fixes of the selected plots as shown in (Table 1) 
were taken using Global Positioning System (GPS) 
receiver, e-Trex, Garmin Hand- Held Receiver.  To study 
the physical characteristics of mounds of M. bellicosus 
within the sample plots, a transect walk survey was 

carried out through all the sample plots in each Local 
Government Area. Individual mounds identified as 
belonging to   M. bellicosus   within   the   sample   plots  
 
 
 
 
encountered were counted and recorded. Similarly, 
height, basal circumference, shape and living status of 
each mound within the plots were measured where 
possible and recorded. Mound heights and basal 
circumferences were measured using tape while mound 
shape and mound exposure were observed and 
recorded. The living statuses of the mounds were 
detected by excavating a portion of the mound to reveal 
its inner contents. Where presences of caste members 
were noted the mound was recorded as living where not, 
it is said to be a dead mound. Data generated was 
subjected to analysis of variance, where differences were 
observed, means were separated using least significant 
difference (LSD). SAS 9.3 Statistical package was used 
for the analysis (SAS, 2003®). 
 
 
RESULTS AND DISCUSSION 
 
The results on the size (height and basal circumference) 
of mounds belonging to the M. bellicosus within the study 
areas were presented in (Table 2). It shows the number 
of mounds per hectare and the average height and 
average basal circumference of the mounds. From the 
result it can be seen that the mounds in Fadama of 
Wamakko LGA had the highest average height of 2.73m 
while the widest average basal circumference of 5.60 m 
is observed in Fadama of Yabo LGA. This could be 
because of the fertility of the soil and the farming 
activities that make food available for the termites 
throughout the seasons. However, none of the mounds in 
the study areas was up to 9 m as reported by Lee and 
Wood, (1971). Figure 1 shows the shapes of the mounds 
as either cone- or dome- shaped with most of the 
mounds being cone- shaped in all the Local Government 
Areas. The Wurno fadama had the highest cone- shaped 
mounds with 44 mounds, followed by fadama land type in 
Yabo with 30. Significant difference (p<0.05) exists in the 
numbers of the mounds according to their shapes in 
Shagari fadama, Wurno fadama and Yabo fadama as 
indicated in the same (Figure 1). The mound shapes 
generally appeared to be somewhat cone- or dome- 
shaped may be because the mounds were constructed 
by the termites in such shapes to reduce the effect of rain 
on the surface of the mounds as both shapes allow easy 
draining of water from the surface of the mounds. The 
higher frequency of cone- shaped mounds probably 
reflected the need to reduce the intensity of the rain 
falling on the top of the mound. Badejo (2002) also 
reported that mounds of M. bellicosus are either cone- or 
dome-shaped. Out of the 242 mounds observed, 124 
were in the open, exposed to the sun while 118 were 
under trees. Figure 2 depicted that the mounds exposed 
to sunlight vary in different study areas. It showed that 
Wurno fadama had the highest mounds exposed to the 
sun followed by Yabo fadama then Wamakko fadama, 
while Wamakko upland had the least. The number of 



mounds under shaded area also varied, with Shagari 
upland having the highest while Yabo fadama and upland 

had the   least. Significant   differences   (p<0.05)   were  
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Table 1. Global positional fixes of the sample plots 
 
Plot 
No. 

Local Govt. 
Area 

Land Type Latitude 
(°N) 

Longitude 
(°E) 

Elevation 
(m) 

1. Shagari Fadama 12.58400 4.96735 258 
2. Shagari Fadama 12.58037 4.97417 259 
3. Shagari Fadama 12.61466 4.98701 262 
4. Shagari Upland 12.67559 5.01045 270 
5. Shagari Upland 12.63982 4.99961 249 
6. Shagari Upland 12.64607 4.99300 251 
7. Wamakko Fadama 13.21078 5.45607 249 
8. Wamakko Fadama 13.21036 5.45601 251 
9. Wamakko Fadama 13.21089 5.45575 249 
10. Wamakko Upland 13.21004 5.45295 258 
11. Wamakko Upland 13.21003 5.45290 269 
12. Wamakko Upland 13.13607 5.20164 276 
13. Wurno Fadama 13.20998 5.45281 330 
14. Wurno Fadama 13.21169 5.45201 329 
15. Wurno Fadama 13.21437 5.45068 330 
16. Wurno Upland 13.21917 5.44811 319 
17. Wurno Upland 13.31156 5.43285 250 
18. Wurno Upland 13.30928 5.42742 245 
19. Yabo Fadama 12.70680 5.04972 272 
20. Yabo Fadama 12.68829 5.01420 269 
21. Yabo Fadama 12.69285 5.01425 268 
22. Yabo Upland 12.73498 5.06511 283 
23. Yabo Upland 12.69957 5.03988 271 
24. Yabo Upland 12.68829 5.01420 269 

 
 

Table 2. Mean Height and Basal Circumference of Mounds within the Selected Plots in Some LGAs of 
Sokoto State. 
 
Location 
(LGA) 

Land Type Number of Mounds Mound Height (m) Mound Basal Circumference (m) 

Shagari Fadama 23 1.36 3.32 
Shagari Upland 29 2.36 4.09 
Wamakko Fadama 31 2.73 3.85 
Wamakko Upland 14 2.54 3.48 
Wurno Fadama 54 1.66 5.59 
Wurno Upland 30 1.43 4.58 
Yabo Fadama 42 1.74 5.60 
Yabo Upland 19 1.55 3.59 

 
 

Bars  

 

a
a

a

a

a

a

a

a

b

a
a

a

b
a

b

a

0

10

20

30

40

50

60

SGR FDM SGR UPL WMK 

FDM

WMK UPL WRN 

FDM

WRN UPL YBO FDM YBO UPL

N
u

n
b

er
 o

f 
M

o
u

n
d

s

Local Government Area/ Land Type

CONE- SHAPED MOUNDS

DOME- SHAPED MOUNDS

 

 
Figure 1. Shapes of mounds of M. bellicosus in different land types found in the different local government areas. 



Bars followed by the same letter at the top of standard error bar in a LGA were not significantly different (p> 0.05).  LSD (SAS, 
2003®).  
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Figure 2. Number of Mounds of M. bellicosus located under tree shades/ exposed to sunlight in different land 
types and local government areas in the study area. 
Bars followed by the same letter at the top of standard error bar for a LGA/ land type were not significantly 
different (p> 0.05).  LSD (SAS, 2003®). 

 
 
 
observed between the exposed and shaded mounds in 
Shagari fadama and upland, Wamakko upland, Wurno 
fadama and Yabo fadama.  The degree of exposure of 
the mounds to direct sun was highly variable with respect 
to both land types and Local Government Areas probably 
because it does not play any significant role in the 
selection of mound site. The mean number of live and 
dead mounds per hectare within the study area showed 
that Wurno fadama have more live (51) mounds than all 
the other areas. This was followed by Yabo fadama (26) 
and Wurno upland (26), while Wamakko upland had the 
least (11). The number of dead mounds was generally 
lower in all the sample plots with 16 mounds ha-1 as the 
highest in Yabo fadama. There was significant difference 
(p<0.05) between live and dead mounds in all the Local 
Government Areas. The living status of the mounds 
suggested that live mounds were significantly higher than 
the dead mounds in all the selected sites, and this 
probably can be attributed to human activities, as some 
communities use the soil from the dead mounds in 
building their houses because of its higher clay content. 
Also, destruction of dead mounds was encouraged 
among the local farmers because they are believed to 
house dangerous reptiles like snakes.  
 
 
Conclusion 
 

The present study showed that termite mounds are a 
common feature in the state with sizes reaching almost 3 
m. They were either cone- or dome- shaped and many 
stand exposed to the sunlight. Many mounds were living 
while the few dead ones houses dangerous reptiles and 
other animals. 
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