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Resting is an integral component of animal behavior, contributing to one’s fitness
through careful optimization strategies. In large herbivores, resting periods are
driven by availability of food, presence of predators, and thermoregulation. A
combination of these drivers leads to high variability in resting behaviors and their
time allocation throughout the day. However, these drivers are rarely evaluated in
the wild. Megaherbivores, including giraffe (Giraffa spp.), adopt social resting
strategies, which enable them to optimize the cost—benefit ratio, with rest and
vigilance varying with group size and composition. We investigated resting
behavior of the West African giraffe (G. camelopardalis peralta) living in a
human-populated landscape dominated by agropastoralism activities in Niger.
Through direct observation, we evaluated the influence of group size and
composition, and presence of livestock and humans on giraffe resting
behavior. We concluded that giraffe increased their resting time with shorter
distance to other giraffe and livestock. Livestock did not negatively impact giraffe
behavior; rather, they provided a kind of “safe environment”. Human presence
resulted in only minor changes in vigilance of giraffe and did not significantly
affect their resting time. Our findings highlight a positive instance of human-
giraffe coexistence in a human-dominated landscape, attributed to the long-
term benefits of conservation efforts.

KEYWORDS

Giraffa camelopardalis peralta, wildlife - livestock interaction, anthropogenic
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Introduction

Resting is an integral and vital part of an animal behavioral state
and rhythm (Siegel, 2008). Resting behaviors vary, from inactivity to
sleeping, each having multiple essential functions reflecting an
animal’s actual ecological and physiological demands (Dallaire, 1986;
Craig et al,, 2016; Rattenborg et al., 2017). Ultimately, the primary
purpose of resting is to manage and strategically allocate energy to
enhance reproductive success (Schmidt, 2014). The impact of resting
or not resting on an individual’s fitness is varied, making the allocation
of resting time a critical decision that involves both benefits and risks.
Such decisions require careful optimization strategies, accounting for
timing, location with actual environmental, i.e., ecological and human-
related context, and duration (Shukla et al., 2021).

The allocation of time between active and resting behaviors is
driven by trade-offs between three major needs, i.e., satisfying
nutritional requirements through securing food, evading
predators, and coping with heat load (Owen-Smith and Goodall,
2014; Mole et al., 2016; Vermeulen et al., 2024). This balance is
shaped by the individual’s site- and time-specific context. For
example, the search for food and the time spent foraging fluctuate
with seasonal variation in forage abundance, quality, and
environmental heterogeneity. However, the behavioral activity
cycles of large herbivores, particularly ruminants, are constrained
by the digestive passage rates, which force animals into periods of
physical inactivity to process the food (Hirakawa, 1997; Jeschke and
Tollrian, 2005). Animals therefore exhibit more significant
plasticity in time allocation for antipredator behavior, enabling
them to switch between foraging, active vigilance, and inactivity,
depending on the level of perceived risk, as proposed by risk
allocation hypothesis (Lima and Bednekoff, 1999; Luttbeg, 2017).
While resting behavior and sleep of large mammals vary
considerably (e.g., Duggan et al, 2016; Burger et al., 2020b),
studies in the wild are limited (e.g., Siegel, 2008; Burger et al,
2020a). The presence, abundance, and behavior of predators
strongly influence these patterns. For instance, in regions with
nocturnal predators, prey species remain active, avoiding
predator-frequented habitats, and rest during the daylight hours
(e.g. Beekman and Prins, 1989; Fischhoff et al., 2007; Owen-Smith
and Goodall, 2014; Owen-Smith and Traill, 2017). To reduce
vulnerability, megaherbivores often adopt a social resting strategy,
gathering in groups with conspecifics or other prey species, which
provides protection and conserves energy (Shukla et al., 2021).

Giraffe (Giraffa spp.) are megaherbivores with a social resting
strategy (Shukla et al., 2021), living in multilevel fission-fusion
social systems with fluctuating group size modulated by social
preferences (Glonekova et al.,, 2021; Carter et al, 2013; Burger
et al.,, 2020b). Many herbivore species allocate less time to vigilance
and more to resting with increasing group size and higher risk of
predation (Creel et al., 2014; Beauchamp et al, 2021). A giraffe’s
group size may not primarily be driven by not only predation
avoidance but also other factors such as habitat and presence of
calves (Muller et al., 2018). For instance, giraffe allocation of time to
vigilance is reported to be greater in woodland environments
(Marealle et al., 2020). Additionally, Marealle et al. (2020)
observed that both presence of calves and predation risk
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increased the proportion of vigilant individuals and that the
proportion of vigilant individuals decreased with an increase in
group size. Moreover, the presence of a big bull giraffe influenced
vigilance significantly with male vigilance decreasing as they
invested more in mating, whereas females remained vigilant. The
vigilance in giraffe therefore seems to also be influenced by presence
of specific herd members (Cameron and du Toit, 2005).

Fear from predators is one of the strongest determinants of
resting and vigilant behaviors with direct impacts on social structure,
and ultimately fitness. With regard to wildlife, humans are “super
predators” across the globe; hence, their presence can incite more fear
than other predators and may have stronger effects on behavior and
vigilance (Ciuti et al., 2012; Zbyryt et al., 2018; Zanette et al., 2023).
Intensive human presence in a landscape can be of conservation
concern as it can lead to disturbances in wildlife activity patterns, and
increased levels of stress and energy expenditures (e.g., Jayakody et al,,
2008; Gaynor et al., 2018; Ripari et al,, 2022; Tucker et al., 2023),
leading to reduced animal fitness and altered population dynamics.
Wildlife often responds to anthropogenic disturbance by changing
space use patterns (Chen and Koprowski, 2015), allocating more time
to vigilance (Scheijen et al., 2021), or shifting specific activities to the
night. Specifically, intensifying land use through livestock grazing in
wildlife habitats forces them to change their ecological niche and shift
their spatiotemporal use of the ecosystem by, e.g., contraction of
home ranges, decreasing animal movement, or becoming more
nocturnal (Loft et al.,, 1991; Scholte et al., 2022; Stabach et al., 2022;
Brown et al., 2023). However, wildlife-livestock interactions seem to
be predominantly indirect, with direct interactions requiring
increasing investigation.

The West African giraffe (G. camelopardalis peralta), historically
native throughout the Sudano-Sahelian belt in West Africa, now
almost exclusively persist in an open, human-inhabited landscape in
Niger, called the “Giraffe Zone,” and in a small, recently established
population in the Gadabedji Biosphere Reserve, eastern Niger
(Gasparova et al., 2024). Although poaching, habitat loss,
degradation, and fragmentation were historically the main causes of
their decline, the situation has changed significantly in recent
decades. Today, despite the close human-giraffe coexistence,
human-giraffe conflict is minimal thanks to the long-term
conservation efforts of the Nigerian government, local
communities, and NGOs (Gasparova et al, 2023). The effect of
such coexistence in the “Giraffe Zone” has only peripherally been
evaluated. In addition, the potential risks of pathogen transmissions
(Gasparova et al., 2020), livestock may present an indirect
disturbance for the giraffe. Accompanied by pastoralists and
inhabiting areas near human settlements, giraffe may experience
reduce forage due to wood cutting and limited crop production by
local communities (Bond et al., 2021). However, the presence of
livestock may also benefit the giraffe as there is no natural predators
present, aside from humans (Bond et al., 2019). Mixed species groups
of herbivores are common across taxa and habitats, allowing prey
species to benefit from the presence of other animals by decreasing
individual vigilance and increasing foraging time in areas with
predators (Stensland et al., 2003). The West African giraffe
therefore represents an ideal model to investigate the influence of
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livestock, human, and other disturbances on resting behavior of
megaherbivores in a densely inhabited rural area.

Our study aimed to disentangle the patterns of West African
giraffe resting within diurnal (daylight) activities in a human-
dominated landscape and to explore whether the presence of
livestock and people modulate the time they allocate to active or
resting behaviors. Specifically, we hypothesized that presence of
another giraffe or livestock does not affect, or can even increase, the
resting behavior of an individual giraffe by creating a “group effect”
(as suggested by Muller et al., 2018), which acts as a “detection and
dilution effect” against potential predators (Stensland et al., 2003;
Makenbach et al, 2013). In contrast, human presence may have
disturbing and fear-inducing effects on an individual. We first
identified the group size and composition of each giraffe herd and
observed their activity time budgets, ie., the total allocation and
behavior durations according to time of day, and social category, i.e.,
sex and age. For activity patterns, we particularly focused on resting
behaviors, i.e., laying, calm standing, and ruminating. Furthermore,
we tested whether the active and resting behavior of an individual
giraffe was impacted with the presence of conspecifics, livestock, and
people. Finally, we tested the effect of group size and distance of
conspecifics, livestock, and people on giraffe activity and resting time.

Materials and methods

Study site

The “Giraffe Zone” is an unofficial protected area situated across
the central plateaus of Kouré and North Dallol Bosso, ca. 60 km

10.3389/fcosc.2024.1459960

southeast of the capital Niamey (Figure 1). The area is densely
populated with people (49/km?), and habitat overlaps with
pastoralists and their primarily subsistent agriculture activities
and livestock (goat, sheep, and cattle) (Brown et al., 2023).

Data collection

To assess West African giraffe activity and their response to
people and livestock presence, we observed them over a 2-month
period in the dry season (January to March 2020). In this period, the
average diurnal temperatures were 31.2°C (January), 34.7°C
(February), and 38.9°C (March, Worlddata.info, 2024). Direct
observations of giraffe were conducted using binoculars during
daylight hours from 08:00 to 18:00 using CyberTracker®.
Furthermore, we divided each day into three periods: morning
(8:00 to 11:00), midday (11:01 to 15:00), and evening (15:01
to 18:00).

Upon spotting a giraffe herd, data collection was initiated. The
observer (KG) recorded her own GPS position, number of giraffe in
the herd, and their individual sex and age class. Distance and
absolute angle of observer to each individual giraffe in the group,
livestock, people, and house, if any, was then measured using a
Rangefinder laser device (Nikon Monarch 3000 Stabilized). One
giraffe within the herd was then assigned as a focal animal, and the
distances were measured from that focal individual to herd
members, livestock, people, and houses. The distance between
focal giraffe to other giraffe, livestock, people, and house was then
calculated with the help of basic trigonometric function. After that,
the focal individual was observed for 20 min and all activities and

Legend
["] Observation buffer zone

# Town

'{ Giraffe observation
- == Secondary road
~—— Main road

FIGURE 1

Map of the study site: (A) illustrative location of the ‘Giraffe Zone' in Niger, and (B) positions of West African giraffe observations within the

‘Giraffe Zone'.
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their durations were recorded. When the focal sampling was
finished, we repeated measuring the distance and angle between
the focal individual and all other giraffe, livestock, people, and
houses. Following this, another giraffe in the herd was selected for
focal sampling. The recorded activities included feeding, walking,
vigilance, and social interactions as active behaviors, whereas
resting behavior included standing still and laying on ground,
both with and without ruminating. According to the definition of
Suscke et al. (2021), “vigilance” was recorded when individuals were
performing an activity but constantly turning their heads around to
monitor conspecifics, observers, or their surroundings.

In total, more than 300 giraffe in 54 groups (1-21 individuals)
were recorded. For the data analyses, giraffe were classified into
three categories: adult-size male, adult-size female, and calf/juvenile
of any sex. We undertook 143 focal samplings and measured 521
distances between giraffe and other giraffe, livestock, people, and
houses, with a total time of almost 48 h during 27 days (1-9 per
day). The extent of the study was considerably smaller than
originally planned due to safety and security restrictions imposed
after a terrorist attack in the “Giraffe Zone” in May 2020 and
subsequently by the COVID-19 pandemic.

Data analysis

For analyses, detailed activity categories were divided into active
and resting behavior. First, we calculated the proportion of
behaviors from data pooled across the data set and visualized
them according to daytime and sex-age categories. Then, to assess
the length of behavior bouts, we tested differences of activity
duration among sex-age categories and across the daytime
(separately) using Kruskal-Wallis test followed by pairwise
comparisons of Wilcoxon rank sum test with Bonferroni correction.

To test the effects of group size and composition, and distance
from another giraffe, livestock (cattle, sheep/goat), people, and
houses on the activity of the focal giraffe (active versus resting
coded as 1 and 0, respectively), we applied the logistic regression

10.3389/fcosc.2024.1459960

approach with logit link function, assessing models by AIC
criterion, Tjur’s R squared coefficient of discrimination, and level
of significance 0.05. All the analyses were performed in R 4.3.3
version using R base, tidyverse, Ime4, MASS, tidy models, sjplot, and
cowplot packages (R Core Team, 2024).

Results
Giraffe group size and composition

We observed a total of 54 independent events. Giraffe were
mostly in herds (n = 45; 83.3%) ranging from 2 to 21 animals, with
two (3.7%) and seven (13%) observations of a single adult male and
female, respectively. The overall median herd size was four
individuals. Males were present in 22 (48.8%) giraffe herds. Herds
with males were larger (median size = 8) compared with herds
without males (median size = 4). Calves were present in 28 (51.9%)
giraffe herds with a median herd size of six, compared with herds
without calf with a median size of three. Mixed herds consisting of
females, males, and calves had a median size of 10.

Giraffe diurnal activity

Giraffe were mostly active during the day, spending 75% (n =
333) of their time in active behaviors compared with 25% (n = 97)
of time resting (Figure 2). The proportion of active and resting
behaviors was similar across sex and age categories, with slightly
prolonged active behaviors in the evening (Figure 3).

Giraffe allocated most of the daylight time to feeding (59.7%),
followed by standing (21.3%), walking (9.6%), vigilance (5%), laying
(3.5%), and social interactions (0.9%) (see Figure 2 for proportions of
total time allocated to activities across sex and age categories and time
of day). On average, laying was infrequent but observed for 13.3 min,
and feeding for 7.7 min. Vigilance and walking during the focal bouts
were significantly shorter than other activities (Kruskal-Wallis test,

a) ActivePassive Active [l Passive b) ActivePassive Active [l Passive
100% 100%
z 75% z 75%
£ £
" "
< <
2 2
€ €
S 50% S 50%
o o
s 5
2 2
3 S
S S
< 25% < 25%
0% - - 0% -

Male Female Young

FIGURE 2

Morning Midday Evening

Proportions of active and resting behaviors of West African giraffe in the ‘Giraffe Zone', Niger divided by (A) sex and age categories, and (B) time of day.
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FIGURE 3
Proportions of basic activities of West African giraffe in the ‘Giraffe Zone', Niger divided by (A) sex and age categories, and (B) time of day.

chi-sq = 79, df=5, p < 0.001) (see Table 1 for mean duration of
activities). The mean duration of activities was similar for sex and age
categories (all p > 0.05, Kruskal-Wallis tests) and for time of day,
except for feeding which was greater in the evening compared with the
morning (Kruskal-Wallis test, chi-sq= 10, df=2, p = 0.006) (Figure 4).

TABLE 1 Number (N) and duration (mean duration and median duration)
of basic diurnal activities (in minutes) of West African giraffe in the
‘Giraffe Zone’, Niger.

Giraffe response to animals and people

Giraffe were seen in the presence of other giraffe only (i.e., no
livestock, nor people) in 42% of observations at an average distance
to the other giraffe of 57.7 m (SE + 2.9 m, range 1-259 m). In 23% of
observations, giraffe were observed in the presence of sheep/goat at
an average distance of 82.3 m (SE + 4.8 m, range 20-251 m), and in
15% of cases in the presence of cattle at an average distance of 109.8
m (SE + 11.2 m, range 11-360 m). Giraffe were observed also in the

Activity N Mean Median presence of people (14%) and their houses (9%) at an average
duration duration distance of 952 m (SE + 7.4 m) and 220 m (SE + 12.4
Feeding 204 7.7 6 5.7 m), respectively.
) Giraffe only spent a small portion of daytime resting. We
Standing 90 6.2 5 5.3 .
observed a tendency for them to rest more when in the presence
Laying 7 133 16 78 of other herbivores, whether these were other giraffe or livestock. In
Walking 82 3.1 2 3.0 contrast, their activity increased as the distance from these animals
rew. Specifically, the probability of a giraffe being active
Vigilance | 41 32 2 41 g. ) P ) Y ) b ) Y & ) &
significantly increased with the distance from another giraffe (p =
Social 6 40 3 38 0.03), and similar tendency (p < 0.1) was recorded for the distance
a) SexAge E3 Male B8 Female B3 Young b) Daytime &2 Morning B8 Midday B2 Evening
2 1 . 2 1 |
15 15
? . ? .
H E
c c
E oo E . .
£ £
$ . ) g .
s . € .
a a
Feeding  Walking Vigilance Social Standing  Laying Feeding  Walking Vigilance Social Standing  Laying
FIGURE 4
Duration of behavioral activity bouts (in minutes) behaviors of West African giraffe in the ‘Giraffe Zone’, Niger, divided by (A) sex and age categories,
and (B) time of day. Line in the box indicates median, and error bars are minimum (Q1-1.5*IQR) and maximum (Q3 + 1.5*IQR).
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to cattle and sheep/goat (Table 2, Figures 5A, B). The giraffe herd
size had no effect on the time spent being active or resting.

There was no effect of giraffe distance to people and their houses
(p > 0.05, Table 2, Figures 5C, D). There were, however, interesting
anecdotal observations. On the rare occasion, we observed that
giraffe became more vigilant in the presence of people, especially if
they carried a wooden stick, which is common among the herders.
On one occasion, we observed that giraffe were vigilant toward
women with postharvest remnants of millet which looked like a
wooden stick. Regarding interactions between giraffe and livestock,
we observed one instance of a giraffe approaching a tree with a
donkey tied to it. The donkey appeared afraid and tried to escape.
When the giraffe saw that the donkey was not moving away, it
changed direction and moved off to another tree. Lastly, we
recorded giraffe on one occasion feeding together with sheep on
branches cut by people and pods of Faidherbia albida on
the ground.

Discussion

We investigated the diurnal activity and resting behaviors of
West African giraffe in an agropastoral human-dominated
landscape. Our findings suggest that giraffe were not disturbed by
the presence of livestock and, in fact, preferred the presence of other
animals—whether conspecifics or domestic animals—when resting.
They remained highly active during the day, and they exhibited
increased resting behaviors in proximity to livestock or other giraffe.

The social behavior and population structure of giraffe have
increasingly been studied since the early 2000s (Muller and Harris,
2021). While we did not primarily focus on their social structure, herd
size was considered an important aspect in assessing their resting
behavior. We predominantly observed smaller herds, similar to that
of Kordofan giraffe (G. c. antiquorum) in the DRC (D’haen et al,
2019) and in contrast to larger Nubian giraffe (G. c. camelopardalis)
herds in Kenya (n = 5-8) (Muller et al., 2018), largely attributed to
habitat type. Herd sizes of the West African giraffe vary seasonally,
notably smaller during the dry season (mean = 6, median = 4
individuals) compared with the rainy season (mean = 9; Le Pendu
et al., 2000). The low number of lone males’ contrasts to almost all
other studies, e.g., in Kenya, lone Nubian giraffe represented 17% of
observations of which males were 85% (Muller et al., 2018). Such low
observations of males might also be attributed to the female-
dominated sex ratio, similarly to D’haen et al. (2019).

The West African giraffe inhabiting the “Giraffe Zone” were
active most of the day, engaging at times in all activities, from feeding
to walking, and vigilant scanning to social interactions. As large-
bodied ruminant browser, giraffe inherently invest the majority of
time in active searching for food and browsing to meet their
metabolic demand (Demment and Van Soest, 1985; du Toit and
Yetman, 2005). Yet, searching for food implies frequent, short-
distance walking which forms typical fine spatiotemporal scale
movements of browsing animals between discrete patches of
resources (Gordon and Prins, 2008), i.e., scattered clumps of trees
(e.g., Combretum spp., F. albida). In the “Giraffe Zone,” those patches
are interspersed by pastoral areas and crop fields (Ciofolo, 1995;
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TABLE 2 Regression models showing the effects of distance of another giraffe, domesticated animals (cattle, sheep/goat), people (pastoralists, women and kids walking outside of village), and human structures

on West African giraffe activity in the ‘Giraffe Zone’, Niger.

Odds
ratios

Predictors

0.094

0.57-208.17

0.993

0.99-1.02

10.3389/fcosc.2024.1459960

11.12

0.014

0.735

49

1.40-19.53

5.05

0.99-1.01

1

57

0.002

31.708

59.808

0.54

0.074

0.50-3.54

1.36

0.873

0.317

0.084

1.00-1.02

1.01

104

0.16-3.89

0.88

0.392

0.99-1.04

1.01

1.01 1.00-1.02

0.091

59

0.53-4.88

1.00-1.02

1.61

<0.001

0.03

1.01

60

1.73-3.61

1.00-1.01

2.49

(Intercept)

1.01

Giraffe

Cattle

Sheep

People

House

345

Observations

0.031

0.088

0.073

0.015

R? Tjur

114.844

60.261

60.065

367.541

AIC

CI, 95% confidence intervals; p, p-value; applied significance level was 0.05.
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Probability of active (1) and resting (0) behavior of West African giraffe in the ‘Giraffe Zone', Niger in response to distance to another animals: (A)

giraffe, (B) cattle, (C) sheep/goat), and (D) people.

Leroy et al., 2009; Gasparova et al, 2023), creating a mosaic
agropastoral landscape. Consequently, West African giraffe move
greater distances daily and maintain larger home ranges than giraffe
elsewhere to meet their demands (Brown et al., 2023).

The allocated day time browsing time of the West African giraffe
during our study was high (59%) in comparison with previous
findings in the same landscape, i.e., dry (46%) and rainy (22.8%)
seasons (Ciofolo and Le Pendu, 2002). As the study was conducted
during the dry season, a higher forage time allocation was anticipated
(Ciofolo and Le Pendu, 2002). Allocation of time for browsing
depends on site-specific resource availability and environmental
heterogeneity, varying across giraffe species and populations. For
instance, Masai giraffe (G. tippelskirchi) in the Masai Mara National
Reserve, Kenya, spent 36% (females) and 39% (males) of time
browsing (Adolfsson, 2009) compared with Masai giraffe in
Serengeti National Park (NP), Tanzania, 53.2% (females) and
43.2% (males) (Pellew, 1984). High variability in allocation of time
spent feeding occurs in browsers across species regardless of body
size: 31.7% in black rhino (Diceros bicornis) (Kiwia, 1986), 36% in
giant eland (Tragelaphus derbianus derbianus; Hejcmanova
et al, 2013), 34.3% in greater kudu (T. strepsiceros; du Toit and
Yetman, 2005), and 45% in African savannah elephant (Loxodonta
africana; Shannon, 2005). Time allocation also depends on a variety
of other non-metabolic factors such as higher stress from
anthropogenic disturbances or increased population density which,
in fact, is the case of the West African giraffe (Gasparova et al., 2024).

The West African giraffe dedicated 25% of their day to resting, a
behavior consistent across age and sex classes and time of day,
although marginally increased during midday. Giraffe were mostly
standing when resting, including relaxed standing and ruminating.
There were, however, several occasions when giraffe laid down,
always when together with calves, and sometimes in the presence
of sheep/goat, but never with cattle. Resting time was lower compared
with Nubian giraffe, which also displayed variance in resting times
across the day and seasons, with higher resting time observed in
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calves compared with adults (Gitau et al., 2024). However, midday
resting was similar to Angolan giraffe (G. giraffa angolensis) (Hart
et al, 2020) and other African ruminants, e.g., buffalo (Syncerus
caffer) (Owen-Smith and Goodall, 2014; Megaze et al,, 2018), blue
wildebeest (Connochaetes taurinus) (Owen-Smith and Traill, 2017),
and sable antelope (Hippotragus niger), especially during the dry
season. The difference in resting patterns is likely environmental as
the study of Nubian giraffe was conducted in a protected area with
more diverse habitats and wildlife, including predators and without
human and livestock presence (Gitau et al., 2024). From our findings,
West African giraffe in the human-dominated landscape decreased
resting time during the day, possibly shifting their resting to night
when people are less active and there are no other predators.

The proportion of vigilance in the West African giraffe was on
average low (5%) with calves being the least vigilant in comparison
with adult males and females. Due to the absence of predators in the
“Giraffe Zone,” our findings differed from those elsewhere, e.g.,
Paulse et al. (2023) recorded vigilance from 7% to 11% of daylight
activity in adult giraffe and up to 47% in juveniles.

Inhabiting an agropastoral landscape with human settlements
and co-occurrence with domestic animals naturally modulate the
West African girafte activity patterns. Importantly, they did not
compete with the livestock for food resources because of their
height and preferences. As with other browsers (Fritz et al., 1996),
giraffe are little disturbed by livestock and even associate with them
as we observed. Kinga et al. (2018) described that large browsers are
attracted to livestock at short distances (up to 500 m) in pastoral
grazing lands with free-ranging livestock herds accompanied by
herders. For approximately 40% of their time, West African giraffe
associated with livestock at short distances and within visibility that
the Sahelian tiger bush savanna allowed, similar to time they spent
with other giraffe (42%). As such, they preferred to “be in group”
regardless of “a specific group” or species (Muller et al., 2018), but
notably often not the same giraffe in a herd. This finding
corresponds to their social resting strategy, further supported by
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the tendency of giraffe to relax and rest in proximity of another
animals, even if our data confirmed significant effect only for
distance to another giraffe. They were often observed browsing
close to sheep/goat yet appeared less relaxed in the presence of
cattle. This disturbance may in fact be a result of cattle herds
increasing dust and giraffe seeking to avoid it (Tawey, pers. comm.,
AVEN), or because cattle are often accompanied by herders.

Interestingly, the West African giraffe did not alter their activity
or resting patterns in response to human presence. Our
observations of giraffe in alert when people appeared within sight
or earshot (e.g., kids shouting) were anecdotal. Giraffe were also
alert when herders with visible sticks accompanied larger cattle
herds. These sticks are commonly used by locals to protect their
crops and mango trees from giraffe approaching villages in search
for food, by making threatening gestures (Suraud, 2011; Gasparova
et al,, 2023). Positively, people living in the “Giraffe Zone” generally
hold favorable attitudes toward giraffe, are aware of their threatened
status, and rarely harm them (Leroy et al., 2009; Suraud, 2011;
Gasparova et al.,, 2023). In recent decades, the West African giraffe
in Niger have always lived in a human-dominated landscape.
Therefore, they most likely evolved a certain level of habituation
and tolerance toward people (e.g., Blumstein, 2016; Scheijen et al.,
2021), with limited disruption to their behavioral patterns while
keeping vigilance under specific circumstances. Living in proximity
to human settlements is not unique to the West African giraffe,
although not always in similar ways. For example, Masai giraffe
living in proximity to people in Tanzania showed social disruptions
and/or looser social associations within larger giraffe herds (Bond
et al., 2021).

Our findings on the activity and resting behavior patterns of
West African giraffe and their response to livestock and people is
positive for their conservation with the population adapted to the
anthropogenic landscape which they inhabit. We demonstrated that
long-term awareness campaigns and conservation measures by
NGOs and government at a local level are beneficial for
their coexistence.
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