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Ground-breaking study reveals colonies of mole-rats communicate with each other in their own
dialect

PRETORIA — A study by a team of scientists at the Max Delbriick Center for Molecular Medicine (MDC) in Berlin,
Germany and the University of Pretoria (UP) has found that naked mole-rats can communicate with one
another within their own colony. They do this with a unique dialect that is specific to that individual colony.

Naked mole-rats — rodents with a wrinkled, pink skin and large protruding teeth — live in large, underground
families. Most studies to date have been focused on their unique physiological qualities, namely that they
rarely get cancer, are resistant to some types of pain, can survive up to 18 minutes without oxygen, and live
into their mid-30s, a remarkable feat for a small rodent.

“Naked mole-rats, one of only two eusocial (an extreme version of social group living) species of mammals,
use shared dialects to strengthen unity of their large colonies,” reports the team, whose research article is
featured on the cover of the prestigious journal Science. “The social and communication skills of human beings
and naked mole-rats appear to have much more in common than anyone might have previously thought.
Naked mole-rats have a linguistic culture that developed long before human beings even existed.”

“Naked mole-rats are very communicative creatures,” said Professor Gary Lewin, Head of the MDC’s Lewin
Lab focused on the molecular physiology of somatic sensation. “If you stand outside their home and listen,
you can hear the little rodents quietly chirping, squeaking, twittering, or even grunting to one another. We
wanted to find out whether these vocalisations have a social function for the animals, who live underground
together in an ordered colony with a strict division of labour.”

According to Professor Nigel Bennett, holder of the South African Research Chairs Initiative (SARChI) chair in
Mammalian Behavioural Ecology and Physiology at UP’s Department of Zoology and Entomology in the Faculty
of Natural and Agricultural Sciences, “Like other eusocial organisms such as termites, ants and bees, naked
mole-rats live in large groups of around 40 to 50 animals which, in exceptional cases, can reach up to 300 with
only one reproductive female, the queen, and one to three of the larger males responsible for reproduction.
The remaining colony members are reproductively suppressed. Many species of mole-rat, naked mole-rats in
particular, are extremely vocal, and it is of no surprise that they can identify one another by their
vocalisations.”

The MDC and UP team, which includes Professor Gary Lewin, Dr Alison Barker, Lina Mograby, mathematician
Grigorii Veviurko (who is now at the Delft University of Technology in the Netherlands), Professor Bennett and
Dr Daniel Hart, set out to closely analyse the chirps that the naked mole-rats use to greet one another. “In so
doing, we established that each colony has its own distinct dialect,” reports Dr Barker, lead author of the study.
“The development of a shared dialect strengthens cohesion and a sense of belonging among the naked mole-
rats of a specific colony.”



http://www.sciencemag.org/news/2013/06/why-naked-mole-rats-dont-get-cancer
http://www.sciencemag.org/news/2017/04/naked-mole-rats-can-survive-18-minutes-without-oxygen-here-s-how-they-do-it

In order to analyse the naked mole-rats’ language, over a period of two years the research team recorded a
total of 36 190 chirps made by 166 individuals from seven naked mole-rat colonies held in laboratories at
Berlin and at UP. Prof Lewin’s team used an algorithm to analyse the acoustic properties of the individual
vocalisations. “That enabled us to collect and compare eight different factors, such as the height or level of
asymmetry in the sound spectrogram,” explained Prof Lewin.

Veviurko also developed a computer programme that, after an initial training period, was able to reliably
detect which chirps came from which individual naked mole-rat. “We knew that each naked mole-rat has its
own voice. What we did not know, however, was whether the animals could recognise one another from their
voices,” Dr Barker said.

The computer programme, which uses artificial intelligence, did not only identify the animals on the basis of
their individual voices, but also detected similarities in the types of sounds made within a single colony. The
programme was able to identify which colony a specific individual came from. “Surprisingly, that meant that
each colony probably had its own distinct dialect,” Dr Barker said. At that point, the research team did not yet
know whether the animals were aware of that, and whether they could recognise their own dialect and
distinguish it from others.

After a series of playback experiments it was observed that if the sounds were made by an individual from the
test subject’s own colony, it would give an immediate vocal response, but if they were made by an individual
from a foreign colony, the mole-rat would remain silent. “That enabled us to infer that naked mole-rats can
recognise their own dialect and will selectively respond to that,” Dr Barker said. In further experiments the
researchers placed three orphaned naked mole-rat pups in foreign colonies where the queen had also recently
had a litter. Six months later, the computer programme showed that the foster pups had acquired the dialect
of their new home.

The team said the next step is to find out what mechanisms in the animals’ brains support this culture of
communication, as this could provide important insights into how human culture evolved. With access to many
other species of African mole-rats and with hundreds of hours of observation on the only other eusocial
mammal species (the Damaraland mole-rat) under his belt, Prof Bennett believes that this is only the tip of
the iceberg, and that with further analysis and continued collaboration with the world’s best at the MDC, the
evolution of vocal communication lies at the tips of our fingers.

The journal article may be accessed at: d0i:10.1126/science.abc6588.

Captions:
Harris 2: A colony of naked mole-rats on the march. Credit: Mathew A. Harris

Faulkes 1: Two naked mole-rats greeting each other. Credit: Lorna Faulkes Photography

Faulkes 3: An older naked mole-rat checking up on its sibling. Credit: Lorna Faulkes Photography

Faulkes 4: Life underground with family. Credit: Lorna Faulkes Photography

For more information on the University of Pretoria’s research on mole-rats, please see links below:

https://www.up.ac.za/research-matters/news/post 2814813-up-academics-work-on-african-mole-rat-
research-could-pave-way-for-new-painkillers-for-humans

https://www.up.ac.za/research-matters/news/post 2462822-death-is-temporary-the-resurrection-of-the-
naked-mole-rat
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https://www.up.ac.za/research-matters/news/post_2814813-up-academics-work-on-african-mole-rat-research-could-pave-way-for-new-painkillers-for-humans
https://www.up.ac.za/research-matters/news/post_2814813-up-academics-work-on-african-mole-rat-research-could-pave-way-for-new-painkillers-for-humans
https://www.up.ac.za/research-matters/news/post_2462822-death-is-temporary-the-resurrection-of-the-naked-mole-rat
https://www.up.ac.za/research-matters/news/post_2462822-death-is-temporary-the-resurrection-of-the-naked-mole-rat

For interviews with Dr Daniel Hart, please email Prim Gower at Primarashni.gower@up.ac.za or call 083 229
9011.

ABOUT THE UNIVERSITY OF PRETORIA

The University of Pretoria (UP) is one of the largest contact and residential universities in South Africa, with its
administration offices located on the Hatfield Campus, Pretoria. This 112-year-old institution is also the largest
producer of research in South Africa.

Spread over seven campuses, it has nine faculties and a business school, the Gordon Institute of Business
Science (GIBS). It is the only university in the country that has a Faculty of Veterinary Science which is ranked
top in Africa, and overall has 120 academic departments, as well as 92 centres and institutes, accommodating
more than 55 000 students and offering about 1 100 study programmes.

UP is one of the top five universities in South Africa, according to the 2019-2020 rankings by the Center for
World University Rankings. It is also ranked among the top 100 universities worldwide in three fields of study
(veterinary science, theology and law), and among the top 1% in eight fields of study (agricultural sciences,
clinical medicine, engineering, environment/ecology, immunology, microbiology, plant and animal sciences
and social sciences).

In May 2020, the annual UK Financial Times Executive Education Rankings once again ranked GIBS as the top
South African and African business school. The University also has an extensive community engagement
programme with approximately 33 000 students involved in community upliftment. Furthermore, UP is
building considerable capacities and strengths for the Fourth Industrial Revolution by preparing students for
the world beyond university and offering work-readiness and entrepreneurship training to its students.

As one of South Africa’s research-intensive universities, UP launched the Future Africa Campus in March 2019
as a hub for inter- and transdisciplinary research networks within UP and the global research community to
maximise 4IR innovation and address the challenges and stresses our continent and world is facing. In addition
UP also launched the Javett Art Centre in September 2019 as a driver of transdisciplinary research
development between the Humanities and other faculties. In November 2020 UP launched Engineering 4.0.
as a hub not only for Smart Cities and Transport, but also to link the vast resources in technology and data
sciences to other faculties via Future Africa. These initiatives are stimulating new thinking at the frontier of
‘science for transformation’.

For more information, go to www.up.ac.za
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