Hello my name is Joyce Poole from ElephantVoices. Today | am going to try to give you a window into the information contained in the voices of African
savanna elephants. | began studying elephants in Amboseli NP, Kenya in 1975. My early work focused on the behavior of males in the sexual and
aggressive state of musth. | documented the postures and displays of musth males including a very low frequency vocalisation called a Musth-Rumble. My
discovery in 1984 with Katy Payne that this and other African elephant Rumbles contain frequencies below the level of human hearing led to a long-term

study of elephant communication during which | have focussed on vocalisations and other behaviors of free living elephants.



In the early 2000s my husband Petter Granli and | formed ElephantVoices with the aim of studying the voices and behavior of elephants as well as acting
as a voice for elephants. We have worked together on elephant communication and conservation projects in Amboseli and Maasai Mara, Kenya and in

Gorongosa, Mozambique. These projects have allowed us to observe how elephants with different histories and habitats behave.
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During the last few years we have built and are populating an online fully searchable database called The Elephant Ethogram: A Library of African

Elephant Behavior, which we hope to have publicly available later this year.
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Complex, fission-fusion society

Unusually large social network - relationships radiate out from mother-offspring bond through family,
bond-group, clan to the entire population

Mothers and daughters remain closely Jassociated for life

Long-lived - 70 years

Large-brained, good memory, intelligent

Capable of empathy, socidl and vocal learning, behavioral innovation, self-aware
Can makesubtiesdiSeriminations baged on sound, scent, touch

Rituals around Birth, death, greeting, mating, et
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Calls originate in larynx & trunk

Laryngeal-call types: Rumbles, Cries, Husky-Cries, Grunts, Barks, novel or imitated calls (e.g. gerg 1983,
Poole et al., 1988, Leong et al. 2003, Stoeger-Horwath et al 2007, Poole 2011)

Trunk-call types: Trumpets, Nasal-Trumpets, Snorts, novel or imitated calls (e.gBerg 1983, Leong et al. 2003, Stoeger-
Horwath et al 2007, Poole 2011) y

Combination calls: Rumble-Roar, Roar-Rumble, Rumblg-Roar-Rumle, Cry-Rumble, Rumble-Cry-
Rumble, Rumble-Trumpet, Snort-Rumble, etc  (pardo et al 20g) ;

: . 3 # : :
May present as an isolated call or a bout of single calls, antiphonal, overlapping or chorused calling;
58% of calls overlap (poole2011)

The most common call type is the Rumble making up ~90% of calls among free-ranging African
savanna elephants (ool 2011)




What da 'we know about African elephant
" agoustie.communieation...?




What da 'we know about African elephant
" agoustie.communieation...?

* Multidimensional scaling analysis indicates-no acoustically distinct Rumble subtypes, though there is
quantitative variation across Rumbles ¢




What da 'we know about African elephant
acoustie.communieation...?

* Multidimensional scaling analysis indicates-no acoustically distinct Rumble subtypes, though there is
quantitative variation across Rumbles (soits et al 2004 - captivity) ;

P

» Structural variation in Rumbles reflects individual identity and voices express positive:and negative
emotions as measured in amplitude, duration, variation in fundamental frequencies, voice
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What da 'we know about African elephant
acoustie.communieation....?

Multidimensional scaling analysis indicates-no acoustically distinct Rumble subtypes, though there is
quantitative variation across Rumbles (soits et al 2004 - captivity) ;

P

Structural variation in Rumbles reflects individual identity and voices express positive:and negative
emotions as measured in amplitude, duration, variation in fundamental frequencies, voice
roughness, first formant location, but not sub-types (sotis etal 2004, 2011 - captivity)

Yet, specific acoustic patterns qf Rambles, Trumpets, gnd Roars can be related to specific
behavioral contexts and are associated with particular body, ear, trunk postures (oo, 2011)

African elephants have distinctive referential alarm calls for humans and African honey bees sois etal
2014) - @ discovery supporting the existence of Rumble sub-types.
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Stoeger et al 2012, Stoeger & Manger 2014
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duration

Some are very powerful (103 dB @ 5m), others are barely
audible

Distinct sub-types can be distinguished by context,
associated behaviors, call quality and measurement and
communicate different emotions, needs, desires, sexual state
or other, more specific information

Minimum FO (Hz)

Some calls are very distinctive (e.g. Musth-Rumble), while
others are more graded and difficult to distinguish. 6000 8000 10000
Duration (ms)

(Poole 2011)

Can recognise voices of close associates up to 2.5 km away
Recognise voices of at least 200 other adult elephants

(McComb, 2003)
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Patterns of Calling - Single/isolated call

e.g. Musth rumble

A distinctive pulsated rumble given by
males in the heightened sexual &
aggressive state of musth; associated with
particular behaviors: Ear-Wave, Trunk-
Dragging, Urine-Dribbling, Foot-Scuffing
and answered with Female-Chorus by
nearby females.

Given:

e as a threat
e during escalated contests

e in response to other low frequency
sounds (including approaching airplanes,
cars)

® when drinking, mud splashing, marking
e when approaching a group of females

e immediately prior to mating.
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Chorused calling by numerous individuals
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Time: Seconds

Mating-Pandemonium: g) After a female mates with a musth male the family erupts in a Mating-
Pandemonium. Note the powerful chorused oral-rumbles are overlaid with trumpets and roars.

s T
T T

a musth male arrives in a family group and begins moving through
the group testing females all erupt in a powerful Female-Chorus of oral-rumbles.

Time: Seconds.

Greeting-Ceremony f): Between members of Echo’s family, lasting three minutes involves powerful
oral rumbles and overlapping Social-Trumpets. Note the softer nasal rumbles prior to and
following the intense calling that occurs between 20 and 80 seconds

Coalition-Rumbles: e) Pounced on by a lion Amy’s infant Roars; Amy and others face the lion and
with powerful overlapping oral-rumbles call for help from more distant family members.

Maximum number overlapping calls in our dataset=64 were recorded in a Mating-Pandemonium
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Wind noise and overlapping calls pose particular challenges to the automated analyses of elephant calls

Can computer technology isolate individual calls in a chorus or those contaminated with wind or other low frequency noise.
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