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Reports of the Taxonomic Sub-Groups: Elephants
Species and status

There are currently three recognised elephant species: African savannah (Loxodonta africana)
and forest (Loxodonta cyclotis) elephants, and the Asian elephant (Elephas maximus). Globally,
populations of all species are declining, and they are listed as endangered (Elephas and L.
africana) and critically endangered (L. cyclotis) (Gobush et al. 2021; 2022; Williams et al. 2020).
The Indian sub-species of Elephas is listed on CMS Appendix |, and both Loxodonta species are
on CMS Appendix Il.

Elephants are the world’s largest terrestrial animals and can live up to 60-70 years. They are
considered ecosystem engineers and thereby have considerable short- and long-term effects on
vegetation structure and composition across the wide range of habitats they occupy (Bunney et
al. 2017; Campos-Arceiz & Blake 2011; Guldemond et al. 2017). All elephant species move long
distances when unimpeded by human activity or infrastructure (Lindsay et al. 2017), with range
sizes varying greatly dependent on habitat type and productivity, water availability, human
presence, and individual strategy.

Evidence for elephant culture

Much of the evidence relating to elephant culture is derived from studies of savannah elephants,
with equivalent behaviour in forest and Asian elephants less studied and documented. In this
report unless clearly stated otherwise, information relates to savannah elephants. Ongoing
ethnographic survey suggests savannah elephant populations do exhibit different cultures (L.
Bates et al. in prep.) but more work on all species is required. Additionally, elephants occupy
extensive habitat gradients from lush afro-montane to arid-desert. Each environment presents
different challenges and drives a need for specialised behavioural adaptations for finding sufficient
food and water while minimising risk (e.g. predation) (Wall et al. 2021). It is highly plausible that
the broad niche elephants can occupy is underpinned by their capacity for social learning.

Opportunities for social learning — a building block of culture

Elephant social systems across all three species provide extensive opportunities for social
learning.

All elephant species live in multi-tiered fission-fusion societies (Goldenberg et al. 2021; de Silva
& Wittemyer 2012; Nandini et al. 2018; Wittemyer et al. 2005), with layers of familiarity,
competition and association that are influenced by species, habitat type, and possibly by
population tendencies, shaped by the risks and rewards and history different populations
experience. Savannah elephants are the most social species, with females usually remaining in
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their natal family for life, alongside their mother, grandmother, sisters, daughters, aunts, cousins,
and nieces (Buss 1961; Moss & Lee 2011). These close-knit family units are led by a matriarch
(usually the oldest female) and are characterised by persistent and strong social bonds, although
families don’t spend all their time together, breaking into smaller groups to forage for hours or
days before reuniting. Savannah elephants have friendships they maintain outside the family,
creating a tier known as the bond group, or clan (Archie et al. 2006; Wittemyer et al. 2005; 2009).
Males disperse from the family as teenagers, establishing themselves in male society and
developing friendships and competitive relationships that last for lifetimes (Evans & Harris 2008;
Lee et al. 2011). In forest elephants, both females and males disperse from the family (Turkalo et
al. 2018), and the closest female friendships may be less tied to relatives than savannah
elephants (Brand et al. 2020). Although forest elephants may range in small groups, they
associate in large numbers at forest clearings, where they maximise social opportunities rather
than minimise competition (Fishlock & Lee 2013). Asian elephants are usually found in much
smaller groups than savannah elephants, which appears to be a result of higher rates of fission
and fusion among social affiliates (de Silva & Wittemyer 2012), although this may be an effect of
historical human impacts on populations (Nandini et al. 2018).

These complex societies are built on individual recognition: Elephant communication is
multimodal, employing chemical and vocal modes that also encode identity (Poole & Granli 2011).
Elephants can therefore recognise and respond appropriately to many other individuals from their
family, bond group, other bond groups and sub-populations (Bates et al. 2008; McComb et al.
2000; 2001;). Experimental and observational studies have shown that elephants are empathic,
and understand the goals, desires, and perhaps minds of other individuals as well as of
themselves (Bates et al. 2008; Plotnik & de Waal 2014; Smet & Byrne 2013), with evidence from
an Asian elephant demonstrating that species has the capacity for self-awareness (Plotnik et al.
2006).

Calf survival is greatly increased by the presence of extra females in the family unit, and
particularly by having older females present in both savannah and Asian elephants (Gobush, et
al. 2008; Goldenberg and Wittemyer, 2017, 2018; Lahdenpera et al. 2016; Lee, 1987; Lee et al.
2016; Moss and Lee 2011). The long-life spans and extended period of maternal care in elephants
likely provide many opportunities for transmission of vital ecological and social information.
Additionally, savannah elephant families led by older matriarchs display greater social knowledge
(McComb et al. 2001; Shannon et al. 2013), more appropriate behaviour in response to threats
and predators (McComb et al. 2011; Shannon et al. 2022) and greater calf survival in times of
drought (Foley et al. 2008). Younger elephants of both sexes thereby benefit from the presence
of older, more experienced females. For forest and Asian elephants, matriarchs may be less
central social hubs (Goldenberg et al. 2021, de Silva et al. 2017) but they nonetheless learn by
associating with others from a young age.

Adolescent males (aged 10 to 18 years) gradually gain their independence by spending longer
periods away from the family before leaving permanently. Young independent males preferentially
seek out the company of older males (Evans & Harris 2008; Chiyo et al. 2011; Lee et al. 2011;
O’Connell-Rodwell et al. 2011), learning the rules of male dominance hierarchies that are based
on sexual status, physical size and strength and personality. These older males also take active
leadership roles in the collective movements of all-male groups (Allen et al. 2020). As they age,
males enter annual ‘musth’ phases - periods of greatly heightened testosterone that can last
several months - that signal social and sexual maturity (Poole & Moss, 1981). During musth,
males range widely in search of sexually receptive females (Poole, 1987; 1989a), and compete
fiercely for access (Evans & Harris 2008; Lee et al. 2011; O’Connell-Rodwell et al. 2011; Poole
1989b). However, most of the year when not in musth, adult males are more sociable and can
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often be found in relatively stable all-male groups (Murphy et al. 2019; Taylor et al. 2019). Their
ranging behaviour is influenced by these social contexts as well as resource availability
(Wisniewska et al. in prep.). The presence of mature adult males appears important for younger
males to learn appropriate behaviour and to suppress premature musth (Slotow et al. 2000).
Without elder males, socially immature bulls in musth can exhibit extremely aggressive and
destructive behaviour (Slotow et al. 2001).

For elephants, multi-generational social interactions, characterised by a high degree of social
tolerance likely facilitates vertical, horizontal, and oblique transmission of information.

Evidence for social learning in elephants
Most evidence for social learning is indirect.

The evidence for social function and the key role of knowledgeable elders in elephants is strong
and seems to be a central elephant tenet: Older individuals add considerable adaptive value to
elephant society. However, whilst it seems extremely likely that such a long-lived and highly social
species would learn from observing others, direct evidence that younger elephants acquire
knowledge from their elders is lacking, with only scarce examples of transmission of knowledge
or social roles down or across generations. Familial social network positions are likely socially
learned, with young females actively seeking to maintain the traditional place of their family in the
wider social network when older individuals were lost to poaching (Goldenberg et al. 2016).
Elephants travel well-established paths to resources which appear to be traditional, with spatial
knowledge likely transmitted from older relatives to younger individuals (e.g. Fishlock et al. 2016).

Expanding our premise to include indicators of social learning (Schuppli and van Schaik 2019),
rather than direct records, close proximity of calves to elders (mothers or babysitters) is a given
in elephant societies (Lee 1986; Lee & Moss 2011). Although it has not yet been validated as
such, this proximity may be functionally equivalent to the peering behaviour of immature primates,
which serves as an index of their social learning (Schuppli and van Schaik 2019). Thus, the
proximity of immature elephants to more knowledgeable elders may also indicate a propensity for
social learning. Elephants also tend to aggregate wherever resources permit (Fishlock et al.
2016), creating lifelong opportunities for learning and social exchange.

Experimental work exploring elephant cognition has been somewhat limited by their size and
power, however some enterprising researchers have succeeded in working with captive or semi-
wild individuals. Captive savannah elephants presented with a classic “two-action” feeding
apparatus did not copy a demonstrator, but results provided experimental evidence of local
enhancement or observational conditioning (Greco et al. 2013). Asian elephants, meanwhile,
learn to cooperate in experimental tasks (Plotnik et al. 2011) and mitigate competition until the
stakes get too high (Li et al. 2021). There is also evidence of vocal imitation in both savannah and
Asian elephants (Poole et al. 2005; Stoeger et al. 2012). Observational data from the wild
suggests that although elephant mating is usually a highly social affair where learning
opportunities are maximised (Moss 1983; Moss & Lee 2011), older female elephants might
actively teach and correct naive females how to behave when they come into oestrous for the first
time (Bates et al. 2010).

Elephant culture and conservation

Loss of mature elephants and their accumulated knowledge negatively impacts
reproduction and survival across generations.
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Older elephants are considered ‘repositories of knowledge’ (McComb et al. 2001), and
experienced matriarchs improve calf survival for all family members (McComb et al. 2011; Foley
et al. 2008). The loss of these mature individuals therefore results in a loss of knowledge, and
profoundly impacts remaining elephants. Populations that have lost older matriarchs are less
cohesive and more prone to behave erratically (Gobush & Wasser 2009), and survivors can
display maladaptive responses to threats (Shannon et al 2013; 2022) and struggle to raise calves
successfully (Gobush et al. 2008, Goldenberg & Wittemyer 2018). These effects are
multigenerational (Goldenberg & Wittemyer 2017; 2018; Shannon et al. 2013), where young
elephants struggle when they do not have elders to guide them (Parker et al. 2021) and have
implications for population structure and survival (Brakes et al. 2019; 2021; de Silva & Leimgruber
2019).

Elephant populations are not functionally equivalent, and numbers alone tell a limited
story.

Population numbers alone are not sufficient to draw conclusions about how elephants are faring:
social structure and behaviour must be taken into account. Even where elephant numbers are
locally increasing, elephants may not be especially well-adapted for the long-term if they lack the
appropriate social structure to have acquired detailed local knowledge (e.g. Shannon et al. 2013;
2022). Maintaining suitable social structures with knowledgeable elders is critical for elephant
flexibility and survival. Elders can empower resilience in the face of climate and anthropogenic
change (e.g., finding water sources in periods of drought, or accessing areas when common
pathways are blocked), and when faced with conservation interventions or other human actions
at the human-elephant interface (e.qg., translocations, fences or habitat transformation).

The habitat range and probable knowledge diversity of savannah elephants also means that
populations across Africa are not functionally equivalent. Individuals spend decades learning
about resources and risks within their environments (Bates et al. 2007; McComb et al. 2014) and
developing strategies based on that knowledge: An elephant from Amboseli, used to year-round
access to water, would be highly unlikely to survive in the deserts of Namibia or Mali. This diverse
local knowledge suggests elephants form culturally significant units, each of which should be
conserved and managed in its own right and context. Translocations for both savannah and Asian
elephants have high costs and limited success with elephants dying or attempting to return to
their natal area (and causing damage as they do so) (Fernando et al 2012; Pinter-Wollman et al.
2009; Tiller et al. 2022; Viljoen et al. 2008; 2015). This lack of success likely stems at least in part
from moving elephants between ecological and/or cultural zones where they lack social
functionality (Goldenberg et al. 2019, 2022). Perturbations to elephant social groups that interfere
with knowledge transfer and normal social function can result in aberrant or dangerous behaviour
which can have negative impacts on people living alongside elephants.

Elephants are vulnerable to human-induced environmental change, and appropriately
managing interactions between people and elephants depends on local contexts.

Across most of their range, elephants share space with humans, who increasingly transform
habitats with profound consequences for elephant ranging and survival (Boult et al. 2019). Costly
management strategies focus on problems such as crop depredation, influencing how elephants
are permitted to inhabit landscapes according to policies developed largely to serve human needs
(Evans & Adams 2015). Without considering how elephants may respond to or resist such
strategies (Mumby & Plotnik 2018), or how their flexible decision-making promotes their ability to
adapt to fluid human behaviour (Evans & Adams 2018; Plotnik & Jacobson 2022), it becomes
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difficult to effectively allocate conservation resources. More worryingly, managers risk perverse
outcomes such as the social transmission of problem behaviour to naive populations, that may
be difficult to reverse once established. Unfortunately, human bias also limits how we study and
document elephant responses. For example, fence breaking by elephants or crop depredations
are strongly suspected to have personality and social components, but the working group authors
find these papers are difficult to publish, frequently rejected as being “case-studies” anecdotal, or
unsystematic. As long as evidence is difficult to share in this way, a systematic multi-species
review of the social learning opportunities and how these impact management seems distant. Yet
elephants remain deeply affected by ecologically arbitrary shifts in human behaviour: e.g. a cryptic
and human-averse population of elephants in Southern India experienced hugely escalated
conflict with their human neighbours when increased coffee prices encouraged producers to pay
overtime, minimising the window in which elephants were free to feed in coffee plantations
(Narayana 2015). Culture is composed not only of observable active behaviour but also of
unobservable behaviour (i.e., not doing something). For elephants, there is a grave and urgent
danger that relatively cryptic and conflict-avoiding populations will either be extirpated or grow
more behaviourally conflict-prone as a result of human activity.

Recommendations

No assessments of evolutionary or culturally significant units of elephants have yet been
undertaken. This is imperative, given the extensive habitat diversity in which elephants exist. For
example, it is highly likely that savannah elephants occupying the deserts of Namibia or Mali are
behaviourally and thus culturally distinct from those occupying the comparatively much wetter
areas of Gorongosa, Mozambique or Mount Elgon, Kenya. Overlooking cultural diversity ignores
the potential to harness elephant flexibility and responsiveness in ways that promote coexistence
and conservation across their range for human and elephant generations to come. It is imperative
that assessments of evolutionary and culturally significant units (ESUs and CSUs) are undertaken
and incorporated into future management strategies, designation of protected areas, and drafting
of national and international threat classifications and biodiversity strategies.
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