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ABSTRACT 
Objective: This study aims at determining the spatial distribution and period of activities of the forest 
elephant (Loxodonta africana cyclotis) at Taï National Park (TNP) to contribute to its conservation. 
Methodology and results: Observations of elephants at different locations and time periods were recorded 
by using 87 camera traps with date and time-stamped settings. Cameras were installed following a 
systematic placement approach, and their geographic coordinates were recorded using a GPS. After 120 
days of trapping, we observed a high concentration of activities in the southern areas of the park. For the 
period of activities, we noted that observations of unit individuals were recurrent during the day while those 
of elephant groups were more important at night. 
Conclusion and application of the results: The south of the park where there is a large distribution of 
elephants would be more favourable to these animals. The small number and remoteness of large cities on 
the periphery of this area of the park could explain that pattern. The distribution and activity period 
information is useful for park surveillance by rangers. In addition, further studies are needed for a better 
explanation on the distribution pattern of elephants at TNP. 
Key words: Taï National Park, elephant, camera traps, distribution, activity period. 
 
INTRODUCTION 
The Ivorian territory has been one of the most 
important areas for elephant populations during the 
past centuries within the West African region. But, 
the country Côte d’Ivoire-also named Ivory Coast-
was the centre of an extremely lucrative ivory trade 
and was recognised as one of the most important 
carving centres (Courouble et al., 2003). The 
elephant, particularly sensitive to human pressure, 

is now confined to a few protected areas, as in the 
rest of West Africa (Roth et Douglas-Hamilton, 
1991; Barnes, 1999; Sam et al., 2002; Hubert et 
al., 2010). From independence (1960) to the 
present day, forest cover has been greatly 
reduced, leading to the loss of animal habitat 
(Coulibaly, 1998; Koné et al., 2014; Béné et al., 
2015). To offset this erosion of biodiversity, the 
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Ivorian authorities have created a network of 
protected areas. Unfortunately, these protected 
areas, refuges for biodiversity in general, and the 
fauna in particular, are also subjected to 
aggressive human behaviour such as poaching, 
panning and infiltration for agricultural purposes 
(Coullin et Amadou, 2006). All these attacks have 
damaging consequences on the biodiversity of 
protected areas. Taï National Park (TNP) is one of 
the best-preserved parks in the sub-region 
(Schweter, 2004) and one of the few sites in Côte 
d'Ivoire where it is possible to say with confidence 
that the forest elephant (Loxodonta africana 
cyclotis) is present. Its presence in other parks 
such as Marahoué National Park, Mount Péko 
National Park and Mount Sangbé National Park 
remains hypothetical, given the pressures they 
face (Béné et al., 2015. Research studies have 
focused on TNP elephants, particularly on the 

ecological niche (Alexendre, 1978), biology and 
habitat (Merz, 1981), group size (Merz, 1986), 
spatial distribution (Merz and Hoppe-Dominik, 
1991, Boafo and Nandjui, 2011), human-elephant 
conflict (Ouattara et al., 2010) and abundance 
(Boafo and Nandjui, 2011). Although some of 
these studies have focused on the spatial 
distribution of elephants in TNP, this information 
requires updating. However, none of these studies 
focused on the period when the species is active. 
We therefore propose in this study to fill this 
information gap, since it is of interest to park 
managers in their surveillance activity. In addition, 
this information is essential to better understand 
the ecology of the species. The purpose of this 
study is to establish the current distribution of 
elephants in the PNT and to determine their 
periods of activity. 

 
METHODS 
Study site: This study took place in the Taï National 
Park (Figure 1), located in the south-west of Côte 
d'Ivoire, between the Cavally and Sassandra rivers, in a 
quadrilateral formed by the cities of Guiglo, Buyo, San 
Pédro and Taboo. It is located between 5 ° 08 'and 6 ° 
24' north latitude and 6 ° 47 'and 7 ° 25' west longitude 
(Kouakou et al., 2009). The park is subject to an 
equatorial four-season transition climate, characterized 
by two rainy seasons and two dry seasons. There is a 
big rainy season from mid-March to July and a small 
rainy season from September to October. They are 
separated by a short dry season (in August) and a long 
dry season (November to mid-March). The average 
annual rainfall is about 1800 mm. It ranges from 1700 
mm in the north to 2200 mm in the south of the park 
(Chatelain et al., 2001). The average temperature is 
24.5 ° C in the north and 26 ° C in the south (Van 
Rompaey, 1994). The atmospheric relative humidity is 
always very high, ranging from 85% to 90% under 
forest cover, and the air is almost saturated all night 

(Bousquet, 1978).  The harmattan is irregular and very 
little felt; for a maximum of one or two weeks between 
December and January (Adou et al, 2005). The TNP 
belongs to the ombrophile sector (Chatelain et al., 
2001). The flora is rich, with at least 1350 plant species, 
of which 80 are endemic and 26 are on the IUCN Red 
List (Chatelain et Kadjo, 2000).  In terms of fauna, the 
536,000 hectares park contains about 145 mammal 
species, corresponding to 93% of the species in this 
zoological group of the West Guinean forest zone; 
among which the Jentink's duiker (Cephalophus 
jentinki), the zebra duiker (Cephalophus zebra) and the 
Diana's cercopithecus (Cercopithecus diana diana) are 
endemic to the region from Sierra Leone to Taï 
(Bousquet, 1978). The forest elephant (Loxodonta 
africana cyclotis), a vulnerable species according to the 
IUCN Red List (IUCN, 2018) and listed in CITES 
Appendix I (CITES, 2017), is part of this rich faunal 
heritage.   
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Figure 1: Study site 
 
Data collection: Unlike conventional linear transect 
index counting methods in previous studies, data 
collection was done using Bushnell camera traps with 
passive infrared sensor. The installation of camera 
traps was done according to a systematic design in 
which the first point was chosen in a random way using 
the Qgis 2.10.1 Software; the distance between 
adjacent sampling points was 6 km.  This design 

generated 87 camera traps’ (CTs) installation points 
throughout the TNP (Figure 2). Trapping was done for 
120 days from 09 June 2016 to 08 August 2017 and 
from 10 October 2017 to 09 December 2017. CTs have 
been set to record photos alternating with 60 seconds 
video clips with the date and time of recording printed 
on them (date and time-stamped settings).  
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Figure 2: Trapping design for sampling elephants in Taï National Park. 
 
CTs have been oriented to avoid having the sun in the 
lens. The installation position of the CT was marked 
using a GPS and the geographical coordinates noted 
on the data collection sheets. Then, the installation site 
of the photographic trap was characterized: canopy, 
characteristics of the undergrowth and type of index. 
Data analysis: When analysing the data, the CT that 
has captured at least one elephant is rated CT positive 
while the CT that has not captured any elephant is 
rated CT negative. To analyse the influence of the type 
of association on the period of activity, we classify 
elephant captures into two categories: unit captures of 
individuals and group captures of individuals. For 
groups captures, we determined the total number of 

individuals and the number of individuals for each age 
group (adult and young). From the time of each 
capture, we established the daily activity period of the 
elephants at TNP. For this purpose, the 24-hour day 
was divided into two periods of 12 hours each (the day 
from 6:00 to 17:59 and the night from 18:00 to 5:59). 
The notion of activity in this study refers to the period 
when the elephant is active, where it is moving about 
(Howe et al., 2017).  The Qgis 2.10.1 software was 
used to generate elephants’ distribution map. IBM 
SPSS Statistics version 22 software was used to 
perform comparison tests which were significant if the 
values of P ≤ 0.05. 

 
RESULTS 
Spatial distribution of elephants of TNP: We 
recorded 77 CTs that actually worked, of which 23 
captured at least one elephant. Thus, the proportion of 
positive CTs over the entire PNT is 29.87% of the PPs 
that actually worked. For the 23 positive CTs, we 
recorded 37 elephant captures including 19 individual 
unit captures and 18 group captures. We observed 

elephants in the different areas of the TNP, but with a 
high concentration in the south of the park (Figure 3). In 
the centre and north of the park captures were made 
inland (far from the periphery). In the south, however, 
some captures have been made towards the western 
limits of the park. 
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 Figure 3: spatial distribution of elephants in Taï national Park 
 
Daily activity period of TNP’s elephants: Considering 
all captures (unit individual and group of individuals), 
we find that TNP elephants are active during all 24 
hours of the day. A comparison of the number of 
captures during the two periods of the day (Figure 4) 
reveals that there is no significant difference between 
the intensity of daytime activities (51.35% of captures 
and nocturnal activities (48.64% of catches), according 
to the t-test, (P-value = 0.819). The influence of the 
type of association on the activity period is highly 
significant (Pearson P-value chi-square test = 0.005). 

Thus, a partition of the captures in individual unit 
captures and in group captures, makes it possible to 
establish the preferred periods of activity in each 
category. For individuals caught alone (Figure 5), we 
find a highly significant difference between daytime 
activity (73.68% of catches) and nocturnal activity 
(26.32% of catches), (P-value = 0.002), according to 
the t-test. For groups of individuals (Figure 6), we note 
a highly significant difference between nocturnal activity 
(72.22% of captures) and diurnal activity (27.78% of 
captures), according to t-test, (P- value = 0.006). 

 

 
Figure 4: daily activity period of all elephants at PNT 
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Figure 5: daily activity period of elephants detected alone at PNT 
 

 
Figure 6: period of daily activity of elephant groups at PNT 
 
 
An individual captured alone during daytime activity and 
a group of individuals captured during nocturnal activity 

are illustrated with photograph 1 and photograph 2, 
respectively. 
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Photograph 1: Forest elephant captured alone with camera trap during daytime activity at TNP 
 

 
Photograph 2: Forest elephants captured with camera trap in a group during nocturnal activity at TNP 
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DISCUSSION 
This study provided updated information on two aspects 
of forest elephant ecology at the TNP: spatial 
distribution and daily activity period. The analysis of the 
elephant distribution map in the TNP suggests three 
areas of high elephant activity. This observation 
corroborates that of Tiedoué et al. (2016) who reported 
four large areas of elephant distribution at TNP. Indeed, 
the fourth zone located in the N'Zo reserve does not 
occur outside our sampling area. Among these three 
zones, the southern zone is the area most frequented 
by elephants and also, the area where we find a 
distribution both in the heart of the park and the 
periphery. This concentration of elephants in the south 
of the TNP could be explained by the small number and 
remoteness of large cities on the periphery of this area. 
Whereas in other areas, we encounter several large 
cities close to the park. The intensity and proximity of 
large cities could result in a density of human 
population which puts pressure on the park. This 
influence of cities on elephant distribution has been 
established by Barnes and Nandjui (2005) in the Ziama 
Reserve in Guinea. Regarding the elephant activity 
period at the TNP, we observed continuous elephant 
activity during all 24 hours of the day, with no significant 
difference between daytime and night time activity 
intensity. It has previously been shown that under 
normal circumstances, forest elephants are more active 
during the day than at night (Blake et al., 2001; Foley, 

2002. On the other hand, an equivalent level of activity 
between day and night would indicate the existence of 
anthropogenic pressures (Foley, 2002). But, this 
observation is only true when the captures of unitary 
individual and group of individuals are put together. 
Once partitioned, we find that individuals taken alone 
are more active during the day, whereas groups are 
more active at night. The individuals observed alone 
could be males, as it has been found that male 
elephants pursue an independent and more solitary 
existence with few social ties. Female members of the 
same family and their immature descendants live in 
very tight matriarchal family units (Poole, 1996). Thus, 
male elephants have a preferential daytime activity at 
TNP, whereas females have nocturnal activity. 
Opposition of activity peaks between males and 
females could have dramatic consequences on 
elephant breeding strategy at TNP (Ihwagi et al., 2018). 
In addition, the increased sightings of elephant groups 
at night at the TNP is the result of poaching, which is 
the main source of pressure for the park (UNEP, 2015). 
According to Ihwagi et al. (2018), elephants become 
more active at night than during the day to avoid 
poaching. They also maintain that this attitude is even 
more pronounced in mothers accompanied by their 
offspring. Like any research involving camera traps, 
imperfect detection remains the major limitation of our 
study (Burton et al., 2015). 

 
CONCLUSION 
At the end of this study, the presence of elephants in 
the different areas of the Taï National Park was noted, 
but with more activity in the south of the park. 
Regarding the period of activity of elephants at the 
TNP, it was noted that the individuals detected alone 
were preferentially diurnal whereas the groups were 
more nocturnal. This study recommends that, in the 
anti-poaching strategy at TNP the period of activity of 

elephants and distribution should be taken into 
consideration. In addition, further studies are needed 
for a better explanation of the distribution pattern of 
elephants in TNP. Further investigation of spatio-
temporal analyses of camera-trap data may be key for 
improving the understanding of how animal population, 
anthropogenic activities and surveillance activities 
within protected areas are interacting. 
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