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Abstract
The increased attention towards deceased conspecifics in various social animal species is one of
the most intriguing conundrums in animal behaviour. The factors that might explain the observed
behavioural variation amongst individuals remain nebulous. Here we analyse forest elephants’
(Loxodonta africana cyclotis) responses to a poached adult male conspecific, using remote cam-
era trapping during a period of eight months. After completely avoiding the carcass site for over
a week, females and males substantially differed in behavioural responses. Males consistently
stayed longer around the remains, showed signs of increased arousal, interacted with the dead
body, and twisted trunks with each other. Females, in contrast, were more passively explorative
and preferred to visit the site without their dependent offspring. Findings show a previously un-
known sexual-dimorphism in forest elephant behaviour towards a poached conspecific and raise
the possibility that individuals might be able to infer further context-specific information about the
event.
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1. Introduction

Comparative thanatology, the study of others’ responses to dying and
dead conspecifics, has received increasing attention within the past years
(Berkovitch, 2019), especially as it still remains unclear if there are any non-
human animal precursors to the ‘culturalised’ death in humans (Huntington
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& Metcalf, 1979; Shimane, 2018). Species facing the necessity to manoeuvre
short-term social relationships in fission-fusion systems seem to show par-
ticular interest in dead conspecifics (chimpanzees, Pan troglodytes: Stewart
et al., 2012; savannah elephants, Loxodonta africana africana: Douglas-
Hamilton et al., 2006; cetaceans: Bearzi et al., 2018), most likely to update
social information (Anderson, 2016). For instance, savannah elephants, who
depend on social information transfer and who possess many differentiated
social relationships throughout life (McComb et al., 2001; Foley, 2002), have
been repeatedly reported to approach, investigate and to touch deceased con-
specifics, even when they have not previously been closely bonded to them
(Goldenberg & Wittemyer, 2019).

Like savannah elephants, forest elephants (Loxodonta africana cyclotis)
live in social systems that are driven by fission-fusion dynamics (Turkalo &
Fay, 2001; Wittemyer et al., 2005; Fishlock & Lee, 2013; Breuer & Fishlock,
2015), which are characterised by high degrees of spatial and temporal vari-
ability of social aggregations. Unlike in savannah elephants, social core units
are usually small in forest elephants (2 to 4 individuals, White et al., 1993).
Females are most likely organized in units of kin and affiliates that are
temporally more flexible than in savannah elephants (Turkalo & Fay, 1995;
Wittemyer et al., 2005; Mbeli Baï Study, unpublished data). Male forest ele-
phants follow more linear dominance hierarchies and do not form bachelor
aggregations like seen in savannah elephants (Turkalo & Fay, 1995; Fishlock
et al., 2008; Chiyo et al., 2011; Mbeli Baï Study, unpublished data). Due to
the difficulty of systematically observing and following individuals in dense
forest habitats, detailed insights into forest elephants’ social lives and in sim-
ilarities and differences with savannah elephants remain scarce, including
responses to death.

After more than 20 years without any poaching incident around the for-
est clearing Mbeli Baï, an approximately 45-year-old male forest elephant
was killed the 24th September 2017 at about 16:00, approximately 150 m
from the clearing. The male was known to the Mbeli Baï Study since 1997.
Poachers removed both ears and the tail, cut out the heart and removed both
tusks. We report here on behavioural responses from individually identified
forest elephants that were recorded next to this poached conspecific for the
duration of 6 months.
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2. Methods

2.1. Study site and population

The study was conducted in the mono-dominant Gilbertiodendron dewevrei
forest surrounding Mbeli Baï, a 12.9 ha natural forest clearing that is per-
manently covered by floating aquatic vegetation, in the Nouabalé-Ndoki
National Park, Republic of Congo (2°15.50N, 16°24.70E; altitude about
300 m). The Mbeli Baï Study observes forest elephants who visit the Baï
mainly to complement their diet with mineral rich soil and vegetation (Klaus
et al., 1998; Blake, 2002; Sienne et al., 2014), and who probably use the
open foraging space to establish and maintain social relationships (Fishlock
& Lee, 2013). Individual identification of forest elephants began in 1995,
using individual features like ear-vein patterns, form and size of tusks, and
tail hair. Sex and age were determined following established measures in for-
est elephant research (infants, Inf: 0.1–4 years, juveniles, Juv: 4.1–8 years,
subadults, Sa (F or M): 8.1–15 years, young adult males, Yam: 15.1–25
years, adult females, Af: >15 years, adult males, Am: >25 years; Fishlock,
2010; Turkalo, 2013). The long-term demographic database currently in-
cludes almost 600 known individuals.

2.2. Data collection and analysis

From 26 September 2017 until 10 March 2018, we placed a Bushnell HD
camera trap that automatically took motion-triggered, still-pictures next to
the carcass, covering a viewing area of about 10 m2. The carcass was located
just next to an elephant trail, which is normally frequently used by elephants
(as indicated by minimal vegetation on the trail, compressed soil and lowered
level in comparison to surrounding forest floor). Individuals that were iden-
tified from the camera trap pictures are reported for the number of visits they
made to the carcass during the study period, the duration that they stayed
at the site, and the behaviour that they performed. To quantify behaviour,
all behaviours observed during individual visits were coded (Table 1) and
their duration measured using time stamps on the first and the last picture
showing the respective behaviour. To control for different durations of visits
per individual, percentages of time spent for specific behaviours were calcu-
lated for each individual by taking a behaviour’s duration multiplied by 100
and divided by the duration of the entire recorded visit. We report the mean
proportion of time spent for observed behaviours for adult individuals dur-
ing first visits at the carcass. Repeated sightings of an individual during the
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Table 1.
Ethogram of behavioural variables that were coded from images.

Variable Explanation

Interaction carcass touching and/or displacing bones with feet, tusks or trunk
Interaction vegetation breaking branches and removing vegetation with tusks or trunk
Trunk carcass orienting trunk straight and directly towards carcass
Trunk camera orienting trunk straight and directly towards camera
Trunk twisting touching and entwining another individual’s trunk
Looking carcass head position and looking direction towards carcass
Looking camera head position and looking direction towards camera

same day that were separated by at least an hour and sightings on different
days were counted as different visits. Changes in visit numbers over time
after the poaching event were analysed using Spearman’s rank coefficients
by means of the cor.test function of the “stats” package and plotted using the
plot function of the “graphics” package (R v. 3.6.1, R Core Team, 2019).

3. Results

During 182 days, 193 visits were recorded, of which 140 were made by 59
different identified individuals (Table 1). Ninety-four% of identified visits
occurred between 16:30 and 06:30, which is in line with previous reports
of elephant activity patterns (Fishlock, 2010; Gessner et al., 2013). Despite
normally frequent use of the adjacent trail, no elephant was recorded at
the carcass site during the first 8 days after the poaching event. After this,
elephants were recorded alone or in groups composed of 2–7 individuals
(median: 1) and the number of visits continuously increased with time after
the poaching event (Spearman’s rank coefficients: rho = 0.79, S = 373.29,
p < 0.0001; Figure 1). Adult males and young adult males stayed longer
close to the carcass during first visits than other age classes (median 7 and
9.5 min, respectively). Both adult males and adult females were observed to
repeatedly visit the dead body, although inter-individual variability was con-
siderable. For instance, the majority of females (10 of 14) only visited the
carcass twice, but one female returned 9 times to the dead body and stayed
on average 10 min/visit (Table 2). Similarly, the adult male who visited the
carcass most (8 times), also accounted for the three longest visits (58, 47
and 39 min). For first visits, adult females mostly showed exploratory be-
haviour without directly interacting like looking at the carcass (39% of time
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Figure 1. The number of elephant visits per week at the carcass site with increasing time after
the poaching events.

spent within camera range) or directing their trunk towards it (53%). In con-
trast, adult and young adult males predominantly interacted physically with
the dead body (57 and 32%, respectively) or the surrounding vegetation (33
and 45%, respectively; Figure 2). More rarely, adult individuals were cap-
tured looking in the direction of the camera or directing their trunk towards
the camera (adult females 8%, adult males 8%, young adult males 22%).
On two occasions, males were recorded to twist their trunks (adult males
2%, young adult males 1% of time during first visits). Younger age classes
performed behaviour similar to those of adult females. Generally, individu-
als did not considerably change their behaviour between first and subsequent
visits, although adult females tended to interact more with the vegetation dur-
ing second visits. Of the 14 identified adult females, 11 were known to have
dependent offspring. Although these females were usually observed visiting
the nearby Bai with their infants during the study period (Mbeli Bai Study,
long-term data), they were only recorded with their infants at the carcass site
during 6 out of 23 visits made from October 2017 until March 2018, and
only starting in January 2018, 3 months after the poaching event.

4. Discussion

The present observations revealed several similarities and differences to pre-
vious reports for elephants’ responses to dead conspecifics. As observed in
savannah elephants, forest elephants showed high interest in even the bones
of the deceased adult male. Furthermore, behaviours observed here are in line
with savannah elephant behaviour towards dead conspecifics like approach-
ing, touching and investigating the dead body (Goldenberg & Wittemyer,
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Figure 2. Frequently observed elephant behaviour at the carcass site: (A–C) interaction with
the dead body; (D) interaction with the vegetation; (E) looking at the carcass; (F, G) directing
trunk towards carcass; (H) interaction with other elephant.
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Table 2.
Number of visits and duration of visits per age class.

1st
visit

2nd
visit

3rd
visit

4th
visit

5th
visit

6th
visit

7th
visit

8th
visit

9th
visit

Af N 14 10 5 2 2 2 2 1 1
Duration (min)

Median 2.5 3.5 6 3 2 10 4 13 2
Range 2–25 2–9 2–21 2–4 – 7–13 2–6 – –

Am N 9 9 7 3 2 2 2 1 –
Duration (min)

Median 7 14 9 3 4 12.5 3 2 –
Range 2–26 2–58 3–39 3–47 3–5 9–16 2–4 – –

Yam N 8 4 2 2 2 2 1 – –
Duration (min)

Median 9.5 2 54.5 11.5 2 15 3 – –
Range 2–24 2–44 7–102 9–14 – 4–26 – – –

Saf N 7 2 – – – – – – –
Duration (min)

Median 1 3 – – – – – – –
Range 1–6 – – – – – – – –

Sam N 9 5 – – – – – – –
Duration (min)

Median 4 5 – – – – – – –
Range 1–12 1–25 – – – – – – –

Juv N 3 2 2 1 1
Duration (min)

Median 1 1 1 3 1 – – – –
Range 1–3 – – – – – – – –

Inf N 9 4 – – – – – – –
Duration (min)

Median 1 1.5 – – – – – – –
Range 1–10 1–3 – – – – – – –

Abbreviations encode age classes (Af, adult females; Am, adult males; Yam, young adult
males; Saf, subadult females; Sam, subadult males; Juv, juveniles; Inf, infants).

2019). Our findings additionally suggest sexually dimorphic responses, with
females apparently being explorative while rarely physically interacting with
the carcass or the surrounding vegetation. In contrast, males tend to stay
longer and regularly interact with the carcass, vegetation, and each other
physically, which suggests excitement around the carcass. Interaction with
the vegetation was most likely not feeding related, as the corresponding se-
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ries of photographs never showed that plant parts were put into the mouth.
This suggests that interactions with vegetation represent displacement be-
haviour, which is often provoked by social stress (e.g. in humans and non-
human primates; Troisi, 2002). Similarly, displacement behaviour such as
throwing dust on oneself or manipulating vegetation without eating it has
been reported in savannah elephants to be mainly performed by lower-
ranking individuals during conflict situations around scarce resources or an
object of interest (Poole & Granli, 2011).

For forest elephants, Hawley et al. (2017) previously reported five visits
within 65 days after the natural death of an adult female conspecific and three
of these visits were made by females with their offspring. When controlling
for time, our observations show more individuals that made considerably
more visits. Furthermore, females in this study avoided bringing their off-
spring in close carcass proximity during the first three months. It seems
that females performed some kind of risk management by consolidating two
competing interests, namely to investigate the body and bones of a dead
conspecific, while avoiding the risk that visits might pose to their depen-
dent offspring. A similar phenomenon was observed in chimpanzees, where
infants were prevented from approaching a dead female after a successful
predator attack (Boesch, 2012). The risk anticipated by female elephants
could be either directly linked to the carcass, or to male presence and compe-
tition over access to the carcass (Merte et al., 2009). The notion that females
might avoid males is promoted by a sex-specific use of different water ponds
in the near-by Baï and observations of females with dependent offspring,
who usually move away from approaching males (Mbeli Baï Study, unpub-
lished data).

Strikingly, we also observed high inter-individual behavioural differences
in adult females and adult males. According to the “social information gath-
ering hypothesis”, individuals investigate dead conspecifics to keep track of
recent social changes (e.g. dominance hierarchies, mating opportunities, ter-
ritorial changes, or resource competition), and to appropriately adjust their
behavioural responses during social interactions. Repeated visits made by
adults and young adult males challenges the exclusiveness of the latter to
explain interest in dead individuals. As observed in chimpanzees, previ-
ous encounters, relationship quality, and emotional state might additionally
explain individual responses (Hosaka et al., 2000; Anderson et al., 2010).
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Unfortunately, we have no specific knowledge about the previous social re-
lationships of the deceased male with the individuals that visited his carcass.

The delay in visits to the carcass for the first eight days after death, and the
leaving behind of infants during visits is in contrast to several observations
of savannah elephants, who usually visit deceased conspecifics immediately
after death, with their infants (Douglas-Hamilton et al., 2006; Merte et al.,
2009). Although we lack data on elephant presence before death, the state of
the trail suggested regular use. We consider it thus unlikely that elephant use
of this trail stopped coincidentally for the eight days following the poach-
ing event and assume that individuals were initially avoiding the immediate
vicinity of the carcass. Baï visitations patterns support the latter with an im-
mediate decline in visiting elephants after the poaching event (Mbeli Baï,
unpublished data). Although more systematic investigation is needed, de-
layed visitation patterns might have been due to initial avoidance of human
presence that has been inferred by either hearing the gunshot or by olfactory
cues. Despite high levels of protection within the National Park, negative
experience with humans is still likely given that forest elephants can travel
far beyond Park boundaries (Blake, 2002), and poaching pressure is higher in
the periphery (Maisels et al., 2013). More systematic studies may reveal what
information exactly elephants infer from dead bodies, including the possibil-
ity of conspecific recognition by bones alone (McComb et al., 2005), and
whether they are able to infer the cause of death. Comparative approaches to
these topics including other species will be particularly suitable to phyloge-
netically track the evolution of thanatological traits.
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