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ABSTRACT

In contrast to other anthropogenic activities, little is known about impact of road construction on reptile’s
distribution in urban areas. Therefore, the present study aimed at quantifying impact of road construction on C.
suchus distribution. It was conducted from February 2016 to May 2018, in the urban Park Bangr-weoogo. C.
suchus populations were counted day by used binoculars pairs and night by spotlight. The different observations
were carried on foot. Every time, we observed crocodile, we visually estimate its size class. When we couldn’t
appreciate the size of an individual, it was just noted as eyes only. About road works, direct observations have
been done and noted. To have mapping of the dynamics of crocodile habitats in the park, aerial shots were taken
during road construction. We used QGIS version 2.18.2 to establish map distribution of crocodiles. A total of
145 crocodiles including 10.34% of hatchlings, 17.93% of juveniles, 31.03% of subadults and 24.14 of adults
were counted before road works. While during road work, 202 crocodiles were counted, whose 5.45% of
hatchlings, 19.8% of juveniles, 30.69% of subadults and 37.62% of adults. Road work has led to a loss of
crocodile habitat.
© 2020 International Formulae Group. All rights reserved.
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INTRODUCTION degradation of natural habitats around the

Conservation of biodiversity has world (Krauss et al., 2010) Burkina Faso faces
become a major worldwide concern (Hanski, problems of ecological imbalances and
2005). The current loss of biodiversity is accelerated degradation of natural resources
unprecedented and irreversible (Ceballos et al., (Belem et al., 2018). Roads generate ecological
2015). The main cause is the elimination or the effect which disturbs ecosystem processes and
© 2020 International Formulae Group. All rights reserved. 8410-1JBCS
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wildlife  movements.  Construction  and
improvement of all types of roads leads,
directly or indirectly, to significant loss or
degradation of aquatic ecosystems (Caro,
2015), natural habitats and increased wildlife
mortality. Roads could also affect animal
survivorship and behavior and thereby can act
as a barrier to movement, which exacerbates
habitats fragmentation (Andrews and Gibbons,
2005). Indeed, based on biology and ecology,
species of amphibians and reptiles taxa occupy
similar habitats and are equally vulnerable to
habitat degradation (Trombulak and Frissell,
2000). Thus, synotopic species of amphibians
and reptiles, semiaquatic species are
correspondingly defenseless against global
threats of deforestation, alterations in
vegetation cover along borders of water bodies,
draining of wetlands, and pollution from
agricultural runoff. Although the problem of
amphibian decline is a serious threat, reptiles
appear to be in even greater danger of
extinction worldwide (Alroy, 2015). Like
many fauna years ago, biologists of
conservation show concerns about reptile
declines. Nevertheless, according to Shirley et
al. (2014) the notable lack of information about
status of reptiles in most regions has hampered
full understanding and appreciation of their
current plight. Without question, some reptile
populations have been extirpated and numbers
of some species have declined with little
indication of the underlying cause clearly, a
primary goal of scientists should be to clarify
the global status and distribution of reptile
populations. Family of Crocodylidae is
represented by 24 species (Hekkala et al., 2011;
Shirley et al., 2014) of which one is found in
Burkina Faso, Crocodylus suchus previously
named Crocodylus niloticus. The order
Crocodilian are characterized as large, semi
aquatic carnivores living in freshwater habitats
in the tropical and warm temperate regions of
the world. The urban park Bangr-Weoogo
(UPBW), located in Ouagadougou, the capital
of Burkina Faso, houses very diverse fauna and
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flora (Gnoumou et al., 2008). It is part of
habitat preservation and protection of the
environmental potential of Ouagadougou. The
park is an outlet for draining water from the
city through the channelized rivers Wemtenga
and Zogona. It also embodies traditional
beliefs. The Zogona river (now channelized) is
a sacred river in which coexist sacred crocodile
species (Ghoumou et al., 2008). In context of
development of urban roads of Ouagadougou,
reconstruction of urban section of the National
Road N°4 (RN4) are conducted. It crosses the
channel of Zogona that serve for water
evacuation and also for the migration of
reptiles in the park. The implementation of a
road project leads to disturbances in the area
crossed. These disturbances, which are mainly
due to site work, can cause a change in the
environment because it constitutes a barrier
within the territory. These barriers can
constitute obstacles for the migration and
distribution of aquatic fauna. Despite the
provisions and regulations in force for the
protection and conservation of reptiles, several
threats could affect their population.

We sought to assess the impact of road
construction on the abundance of crocodiles in
one of the urban protected areas of Burkina
Faso. A better knowledge of the faunal
populations, in particular the crocodiles of the
park is essential, in order to establish actions of
conservation of the biodiversity. Thereby, this
paper aimed at describing abundance,
distribution, and impact of national road n°4
(RN4) construction on the crocodiles in the
urban park Bangr-Weoogo (UPBW).

MATERIALS AND METHODS
Study area and choice of survey points

The urban park Bangr-Weoogo
(UPBW) is located in the heart of the city of
Ouagadougou, between 12°22°59.4°; 12°
23°01,7” N and 1°30°10,00°*; 1°37°12,2” W
(Gnoumou et al., 2008). It is a natural forest of
more than 265 hectares (Koadima and Sarr,
2010) and located in the Nongr-masson district
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between two national roads (RN3 and RN4)
(Figure 1). It is located downstream of
reservoirs n° 1, 2 and 3 of Ouagadougou. With
these reservoirs, the Bangr-Weoogo Park
constitute a complex recently registered as a
Ramsar site on February 2, 2019 (Ramsar,
2019). This parc has a high variety of plants
and animals and is considered as a sacred
space, for that reason the emperor of the Mossis
practice certain rituals in the park. It is a very
important site for the capital because of the
important  biodiversity  encountered. It
represents the green lung of the city and an
environmental education site. The park
contains fifteen species of animals including
reptiles with crocodiles as the largest group.
The hydrographic network consists of a river
that goes through the park and receives waters
from tributaries which are draining the city
(Kangoye et al.,, 2016). The climate of
Ouagadougou and Bangr-Weoogo area is
characterized by one rainy season (June to
September) and one dry season (October to
May). The maximum temperatures range from
34 to 41 °C and the minimum from 16 to 26 °C
(Kangoye et al., 2016).

According to accessibility and the
presence of water, a total of 33 points was set
in the study area (Figure 2). As much as
possible, points were set equidistance, 20 m
between  successive points, and their
coordinates recorded with a GPS (Global
Position System). Each point was marked by a
physical mark to allow further survey.

Environmental characteristics

The environmental characteristics of
study area were also surveyed before and
during road construction. To do so, a pedestrian
survey of the area. A first, observation was
done before the road construction and a second
observations was made during the early stage
of the road. For the second survey of the
environmental characteristics, we completed
our observations with aerial photographs done
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with a drone at 250 m altitude and 7 cm of
spatial  resolution.  As  environmental
characteristic, we noticed the following
elements: tree mortality, canal impoundment,
presence of water, water flow, the river
network.

Crocodile surveys

To analyse crocodile abundance and
distribution in UPBW, two types of survey
were used: a diurnal survey and a nocturnal
survey (nocturnal spotlight counts) accordingly
to Platt et al. (2000); Santiapillai et al. (2001);
Shirley et al. (2012) and Fukuda et al. (2013).
We conducted two survey, one before the road
construction and the second during the road
construction, exactly three mouth after the
beginning of the roadwork in 2016. Diurnal
survey is done first from 7-12 h and then again
from 15-18 h. The nocturnal survey is done at
night from 19-23 h. For each survey, we noted
date, start and end time, surveyed distance,
reservoir and other additional important
remarks. We searched for crocodiles on foot
along the bank. Binoculars were used to
facilitate the counting of crocodiles from a
distance before they fled into water from the
banks or submerged. We classified each
spotted crocodile by size, estimated visually, as
follows in four categories: hatchlings (< 0.5 m),
juveniles (0.5-1.0 m), subadults (1-1.50 m),
and adults (>1.5 m). individuals are classified
in the category “eyes only” (YS) when we were
unable to precisely determine size.

Data analysis

The data collected were recorded into a
field datasheet on a daily basis, and
subsequently transferred into an excel sheet for
data-basing before analysis. All statistical
analyses were performed using QGIS version
2.18.2. It was used to create the distribution
map of crocodiles in UPBW. Excel was used to
draw age structure of crocodile populations
before and during road work.
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RESULTS
Evolution of environment conditions

Before the road construction, the
following situation was observed. The UPBW
showed globally the situation described in the
section “study area”. The following remarks
can then be noticed. The sacred pond (Kugri-
suingo) was wetted and 100% covered by water
jacinth. The RN4 cross the Zogona river, at that
point a bridge was constructed. The river under
the bridge are free flowing with a high-water
level. The part of the Zogona river (upstream
the bridge) located in the University Joseph KI-
ZERBO is also free flowing, feed by urban
waste water. The first part of the Zogona river
(downstream the bridge) is characterized by a
rich and dense riparian vegetation.

Four months after the beginning of the
roadwork, the following was noticed. To
reconstruct the bridge, the Zogona river was
blocked for six mouth during the dry season.
As a result, the park was no longer receiving
water through this channel. This blockage has
led to a drying up of the river inside the park.
In fact, there was the death of trees which
served as a refuge for animals, and the water
hyacinth that covered the river, in that same
period, no longer exists. The intervention of
heavy machinery on the site also causes noise.
The nurserymen and other small shopkeepers
settled nearby have been evicted. In detail, in
the sacred pond it was no longer any water.
Then, the aquatic living all died. Upstream the
bridge two impoundment was made, one on the
Zogona river and the second on the gutter from
the Lycee Technique national (LTN). Then the
water level became very low under the bridge
and they were no longer any continuity of the
river flow for six mouth. The section of the
Zogona river, upstream the bridge, became
stagnant. The riparian forest section in the
downstream part of the Zogona river became
flooded and flooded tree died after.

Population structure

Before the road construction, 145
specimens were counted against 202 specimens
during the road reconstruction. Figure 3 shows
age structure of these crocodile populations
during the two periods. Before the roadwork,
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Ys were abundant representing 10.24%,
hatchlings were also more abundant. During
roadwork, it was adult that were more abundant
with 37.62% of the population. Subadults
populations shows little variations.

Crocodiles distribution

Before the road construction, crocodiles
were widespread throughout the study area
(Figure 4A). They were observed along the
river in the park, but their density was higher in
the sacred pond and near the Bridge
downstream. No crocodile was found upstream
the bridge in the Zogona river.

During the roadwork, crocodiles were
no longer visible throughout the river (Figure
4B). Low abundance of crocodile populations
was observed in the sacred pond inside the
park. In contrast, crocodile was more appear in
the upstream of the Zogona river up to inside
the University Joseph KI-ZERBO. Crocodile
were also meet outside the naturel area in the
gutter from the LTN. The area between the
university's canal and the bridge more
crocodile specimens were counted. Most of the
specimens found in the park are hatchlings.
Other specimens were encountered outside the
park. The majority were observed in the
University channel. Some were reported in the
District “Zone du Bois” and most adults
crocodile crossed the road to reach the gutter
from the LTN.

Before the roadwork, hatchlings (Figure
5A) and juvenile crocodiles (Figure 5C) were
mainly encountered in the sacred pond in the
park. During the works, the number of
hatchlings (Figure 5B) became very low. With
the juveniles (Figure 5D), they are mainly
encountered next to the bridge.

The same general pattern is observable
for subadults and adults’ crocodiles. In fact, the
subadults (Figure 6A) and the adults’
crocodiles (Figure 6C) were encountered along
the river with a strong presence in the pond
before the roadwork. During the roadworks,
high abundances of subadults (Figure 6B) and
adults (Figure 6D) were observed next to the
bridge and outside the park mainly in the
Zogona river and in the gutter of the Lycee
Technique National.
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Figure 5: Spatial distribution of C. suchus hatchlings and juvenile crocodiles before (A, C) and during
(B, D) road construction.
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Figure 6: Spatial distribution of C. suchus subadults and adults’ crocodiles before (A, C) and during
(B, D) road construction.
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DISCUSSION

This study examined the abundance,
population structure, and spatial distribution of
C.suchus in Urbain Parc Bangr-Weoogo. The
UPBW being a protected area, it was a refuge
for wildlife, especially in its urban context.
According to (Lane 2001; Pretty et al., 2004;
Bio-oure et al., 2015; Agbessi et al., 2017),
protected areas are today the most natural areas
that provide a refuge for wild animals. Then
this study confirms the state of the UPBW as
important refuge for crocodile. But, despite the
protection of the Park, human pressure is very
high, caused by more than a million people
living nearby (Gnoumou et al., 2008). One of
the main perturbations of the UPBW the last
decade is the roadwork that begin in 2016. This
ongoing roadwork already cause important
chances in environmental condition in the
UPBW. The chance goes from drought pond,
to flooded and died section in the forest. Some
impact is also about the flowing of the river that
goes through the forest. Then, the connectivity
was lost during the roadwork. This situation
has led to the destruction of several crocodile
habitats leading to their migration to other
more favorable, especially to points with
permanent water.

This study gives the first data about the
crocodiles of the UPBW. Indeed, 145 and 202
individuals were counted, before and during
the roadwork. This correspond to 36.72
individuals/km. This density is important
compared to the work of Sai et al. (2016),
Botha et al. (2011). Sai et al. (2016) found 82
Nile Crocodiles with encounter rate of 2.28
Nile Crocodiles per km in the Kove and
Sengwa rivers in northwest Zimbabwe. While
Botha et al. (2011) found total of 8 crocodiles
were found in the whole of the Loskop Dam in
South Africa during the 2006 spotlight survey
with an encounter rate of 0.11crocodiles/km.
But in the context of Burkina Faso this density
is low compared to others protected area like
Bazoule and Sabou were the encounter rate are
respectively 76.57 crocodiles/lkm and 54.13
crocodiles/km (pers. data). Due to the presence
of vegetation (Gnoumou et al., 2008) along the
river, it was very difficult to observe crocodiles
that disappeared at the slightest sound during
the period before roadwork. During roadwork,

398

habitat destruction reported above allowed to
see more crocodiles. The same reason stands to
explain why we get less proportion of eye only
during the roadwork. The high percentage of
"eye-only" individuals observed prior to road
reconstruction is explained by the fact that
many crocodile individuals took advantage of
the presence of water and vegetation to
disappear as soon as possible they hear the least
noise. In contrast, the disturbance of crocodile
habitat leads to their migration into secondary
habitat, such as the Zogona river and the gutter
of the LTN. In that cramped habitat, individual
was more exposed, and this allows a good
observation of them. The high number of adult
crocodiles during the work can also be
explained by the ability of adults to move when
environmental conditions are not favorable.
For example, adults are sometime seen
crossing the road while the others size not.

In the UPBW adults and subadults were
the most abundant size class. Adults and
subadults crocodiles are generally easier to
detect because of their size. This result is
comparable to studies by Calverley et al.
(2014), who had reported higher proportions of
subadult and adult crocodiles in lakes and
rivers in the Ndumo Game Reserve, South
Africa. In contrast, Shirley et al. (2009) have
found more juveniles than subadults in their
work in Ghana and Cote-d’Ivoire. The
population structure of C. suchus in the UPBW
does not tend towards stability. Because for
crocodile populations, the stable class
distributions are characterized by a high
proportion of juveniles against a low
abundance of adult individuals (Bourquin and
Leslie, 2011; Wallace et al., 2013).

The high number of hatchlings before
the road works could be explained by the
follow-up period (May-June). This period,
which coincides with the start of the rainy
season, corresponds to the crocodile hatching
period. While most of the follow-ups during
the works take place between September and
December. Habitat destruction and the drying
up of the central pond during the works could
also lead to the death of hatchlings.

Crocodile were also met outside the
naturel area in the gutter from the LTN. The
road construction has in one way or another
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disrupted the peace of the crocodiles in their
natural habitat. It appears that more and more,
these reptiles are exposed and roam around the
concessions. This situation constitutes a danger
for the crocodiles themselves because they can
be killed by poachers and even by populations
who fear that they will attack them. In addition
to that, some people and road users do not
hesitate to make a short stop and approach
these reptiles to observe them and take some
photo shots. This is not without consequences
because crocodiles are stressed. This can lead
to the risk of human attacks. Domestic animals
are also exposed to attacks by crocodiles which
roam around the concessions. All of this
increase risks of Human-crocodile conflicts in
this area.

According to Gravel et al. (2012), roads
construction can constitute a barrier for the
movement of certain animals such as
amphibians. Roads are a marginal quality
habitat because of noise, substances and
particles projected by the passage of vehicles
(Villard et al., 2012). Although more difficult
to quantify, the indirect effects of roads on
wildlife should be treated, at least, in the same
way as road deaths, especially for species such
as reptiles. This can lead to more or less
permanent fragmentation of their populations
(Villard et al., 2012; Brzezinski et al., 2012;
Gravel et al., 2012). Road work can also lead
to crocodile death as they cross the road. This
was confirmed by the work of Mazerolle et al.,
2005, who found that roads are not just a barrier
to animals, but can be particularly deadly for
small animals such as reptiles and amphibians.
This situation of loss of habitats can lead to the
disappearance of crocodiles. However, these
reptiles play a very important socioeconomic
role for the populations (Tiogue et al., 2016).

Conclusion

This study examined the consequences
of road reconstruction on the distribution of C.
suchus and the mapping of its potential habitat
in the UPBW before and during the
construction of the RN4 road in the city of
Ouagadougou. The distribution of C. suchus
recorded in the pond and other channels was
not uniform. The crocodiles were spread all
along the river in the Park, but the
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reconstruction of the road modified this
distribution. This has led many crocodiles,
mostly adults, to migrate to other more suitable
areas. This migration of crocodiles in the
secondary channels is not without consequence
on the life of these reptiles and also on the
Human-Crocodile relations. It would be
interesting to identify the direct and indirect
effects of road reconstruction on the migration
of reptiles and crocodiles before any activity,
in order to mitigate the impact of roads.
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