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An African Tale of Two Species∗
Anindita Bhadra
Mutualism is a very special and rare kind of natural cooperative behavior. A tradition practiced in some parts of subSaharan Africa is an interesting case of mutualism between
two very unlikely partners – birds and humans. Some species
of honeyguides have developed a mutualistic relationship with
the African honey-hunters. Both species use a set of ritualistic calls to communicate with each other. The birds guide
the men to honeybee nests and get rewarded in return as the
honey-hunters leave behind parts of the honeycombs for their
friends. This mutualism has been reported by several authors
and has recently been tested rigorously using robust scientific
methods. This article provides an overview of this interesting behavior that has evolved and continues to be practiced
in the forests of sub-Saharan Africa by tribes like the Hadza,
Boran, and Yao.
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1. Introduction
Picture this: A Yao honey-hunter enters the Niassa National Reserve in northern Mozambique and gives out a peculiar call, a
loud trill followed by a grunt brrrr–hm. A little brown bird appears on a nearby tree and starts flying from tree to tree. The
honey-hunter follows his guide through the forest and ultimately
reaches a tree housing a beehive within a large hole in its trunk.
The bird is the greater honeyguide, Indicator indicator (Figure
1), and this is the only known example of mutualism between a
free-living animal and humans, which will be discussed in detail
below. A paper by Claire N. Spottiswoode and her collaborators
published in Science in July 2016 brought this amazing relation-
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Figure 1. A greater honeyguide (Indicator indicator). Photo credit: David
Hoddinott.

ship between the honeyguides and humans to the attention of the
scientific community [1]. The research paper caught the attention
of science journalists and was soon visible widely, thanks to social media. The short video accompanying the paper made this
piece of research more tangible for non-specialist readers.
The interest in the
human-honeyguide
mutualism goes back
centuries, with the first
recorded description
occurring in a book titled
Ethiopia Oriental,
written by João dos
Santos, a Portuguese
missionary, who spent
his life mostly in India
and Africa during the
late sixteenth and early
seventeenth centuries.
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However, the interest in the human-honeyguide mutualism goes
back centuries, with the first recorded description occurring in
a book titled Ethiopia Oriental [2], written by João dos Santos,
a Portuguese missionary, who spent his life mostly in India and
Africa during the late sixteenth and early seventeenth centuries.
This book was first published in 1609, though it was written in
1569 when Santos was posted in Sofala, which is in present-day
Mozambique. Santos described these birds, locally called Sazu,
as a ‘bird that eats wax’, as he noted that these birds flew into
the church and fed on wax from the candlesticks on the altar.
He wrote that the Sazu search for bees’ nests within the forests,
which are found both within the tree trunks and in holes in the
ground. When the birds find these nests, they fly to the roads in
search of men, and then lead them to the beehive, “by flying on
before them, flapping their wings actively as they go from branch
to branch, and giving their harsh cries. As soon as the natives
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notice the birds acting in this way they follow them, as they are
very fond of honey.” Santos also mentioned that the birds feed on
the scraps of honeycomb and dead bees left behind by the natives
after harvesting the honey. Santos could not have been more accurate in his description of the honeyguide–human mutualism, as
scientists found out many years later, both through observations
and experimental manipulations.
The honeyguides get their name from this peculiar behavior, that
has been known to humanity through myths and stories. They are
a sister group of the woodpeckers, found in Africa and Asia. In
1955, Herbert Friedmann, the Curator of birds at the US National
Museum published a book titled The Honey-guides. This is an
excellent compendium of knowledge about this family of birds,
which contains four genera and 17 species [3]. In the very first
paragraph of the Introduction, Friedmann writes that “these birds
are of unusual interest to the student of behavior because they are
parasitic in their breeding habits and because one section of the
family has developed a most remarkable symbiotic relationship
with certain mammals – rats and humans – by guiding them to
wild bees’ nests. It is this habit in the best-known species of the
family that has given the group its common name, honey-guides,
and also its technical one, Indicatoridae” [4].

The honeyguides get
their name from this
peculiar behavior, that
has been known to
humanity through myths
and stories. Honeyguides
are parasitic in their
breeding habits and one
section of the family has
developed a remarkable
symbiotic relationship
with certain mammals –
rats and humans – by
guiding them to wild
bees’ nests.

Friedmann’s book describes each species of honeyguide in detail,
including their morphology, anatomy, and behavior. His book
also provides a detailed description of the guiding behavior of
these birds, beginning with a brief overview of all available references to the behavior. While there are several interesting stories
by diﬀerent travelers spread over centuries, Friedmann mentions
two papers by C J Skead, published in 1946 and 1951, that provide the first accurate descriptions of individual guiding experiences [5, 6]. Several authors have described and discussed this
peculiar behavior and put forth possible explanations for its evolution. What is clear in all descriptions and discussions of the
honey guiding behavior is that this is indeed a very special relationship between a couple of species of birds, especially the
greater honey-guide, and tribal people of Africa. Similar behav-
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Figure 2. A Yao honeyhunter with a male honeyguide. Photo by Claire
Spottiswoode
(Spottiswoode et.al., 2016).

ior has never been reported from any other part of the world and
is thus of special interest to students of both animal behavior and
anthropology.

2. The Honey Guiding Behavior

1 The larger feathers in a bird’s
tail, used for steering in flight.
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Friedmann provides a beautifully detailed description that conjures up an image in the mind of the reader, complete with sound
eﬀects. A bird either approaches a person or remains in one place
and repeatedly produces a series of churring notes, waiting for the
human to approach. He describes the notes to be very similar to
the sound made by shaking a partly full, small matchbox rapidly
lengthwise. The bird flies within 15–50 feet of the person while
leading him, calling constantly, and fanning its tail, displaying
the white outer rectrices1 . He also goes on to mention that if the
bird awaits the response of a human, it perches itself on a fairly
conspicuous branch, churring rapidly, fanning its tail, and slightly
arching and riﬄing its wings When a person approaches the bird
and comes within 15–50 feet of it, the bird flies oﬀ with an initial
conspicuous downward dip, flying to another tree and repeating
the same activities. Typically, the bird flies to a tree that is out of
sight of the following human and keeps calling, waiting for the
human to approach. The calling, tail wagging, and the take-oﬀ
continue until the bird approaches a beehive. The bird then stops
calling and perches near the beehive, waiting for the human fol-
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lower to open the hive and depart with his loot. Only after the
human leaves, does the bird come down from its perch to feed on
the leftovers of the plunder (Figure 2).
It is not surprising that the honeyguide features in local tribal tales
and proverbs. Several proverbs associated with the honeyguides
mention unhappy consequences of not leaving behind some of the
comb for the bird. Interestingly, there is also a proverb that alerts
the honey-hunter against leaving too much food for the guide, as
that may make the bird disinclined to guide again as long as the
food supply lasts. The stories and proverbs reveal very simple yet
profound understanding of the mutualism by the tribal people –
the birds need to be rewarded in order to ensure that they keep
leading humans to beehives (Figure 3).
But why do these birds guide humans to honey? According to
Friedmann, this behavior is not hunger specific as the birds do
not guide humans often enough. Moreover, the birds that were
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Figure 3. A page from the
book The Honey-guide Bird:
Two Traditional Tales from
Africa by Deborah Bawden, Illustrated by Monica
Auriemma (2016), Collins:
UK.

It is not surprising that
the honeyguide features
in local tribal tales and
proverbs. Several
proverbs associated with
the honeyguides mention
unhappy consequences
of not leaving behind
some of the comb for the
bird.
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shot during guiding were found to have full gizzards, while related species that do not show guiding behavior were found with
beeswax in their gizzards. These evidences suggest that guiding is not essential for obtaining wax. Birds of both sexes have
been known to show guiding behavior, and this behavior can be
shown by both adults and young birds. Typically, a single bird
guides a human in one trip, although two or more birds being involved simultaneously in guiding has also been reported in the
past. At the end of a guiding bout, the guide might be joined by
a conspecific to feed on the comb, and this usually does not result in conflict. All of this was reported by Friedmann based on
his own experiences of honey guiding, reports by others, and local tales. Thus, some of these observations were substantiated by
data, while the remaining were anecdotal. Although the cumulative evidence confirms that honeyguides indeed guide humans to
bees’ nests using a peculiar behavioral repertoire of acoustic and
visual signaling, the ultimate question of why such a mutualism
has evolved is yet to be understood.

3. Early Research
The Boran people use a
sharp whistle, known as
Fuulido to attract the
attention of the
honeyguide bird.
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In 1989, a paper published in Science reported a detailed observationbased study on the honey guiding behavior in Kenya [7]. Isack
and Reyer carried out observations for three years on the interactions between the Boran people of Kenya and the greater honeyguides. The Boran people use a sharp whistle, known as Fuulido to attract the attention of the honeyguide bird. This sound is
produced by ‘blowing air into clasped fists, modified snail shells,
or hollowed-out doum palm nuts’ and can be heard from a distance of 1 km. This sound doubles the rate of encounter with the
bird and is thus quite eﬀective. Their data revealed that for the
Boran people, the average search time for honeybee nests with
and without honeyguides was 3.2 hours and 8.9 hours respectively, considering only data for those days on which at least one
honeybee nest was found by the honey-hunters. The paper also
reported that the smoke used by the honey-hunters was useful for
the birds, as this reduced their chances of getting stung. More-
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over, 96% of the nests became accessible to the birds only when
the men opened them up, leading the authors to the conclusion
that the benefit of this association was mutual. However, this being a behavioral study, the authors did not catch and cut open the
birds to check if they indeed had full crops at the time of guiding.
Thus, whether the guiding behavior is a hunger response was a
question that this study could not answer.
Isack and Reyer also described the behavioral repertoire of the
birds employed to attract human attention, and their description
perfectly matches those provided by Friedmann [3]. Isack and
Reyer then carried out field tests to verify the claims of professional honey-hunters – that the birds inform them about the
direction, distance to, and arrival at the bee colony. Isack and
Reyer plotted the guiding routes by following the honey-hunters
and found a clear preference for direction towards the nest, with
a mean deviation of the guiding vectors from the direction of the
nest being only about 0.5o . The directional precision was observed to increase as the birds approach the nest. When the experimenters were led to a nest, they could return to the starting
point and elicit a similar guiding event from the bird if they did
not destroy the nest. This proved that the birds were indeed guiding ‘knowingly’.
The honey-hunters reported that the guiding behavior holds information about the distance to the nest; as they approach the nest,
the duration for which the bird disappears, the distance between
the perches on which the bird awaits the arrival of the honeyhunter, and the height of the perch, all decreases. The experimenters measured each of these parameters during several guiding events and found strong negative correlations between the
three parameters reported by the Borans and the distance from
the nest. They also reported a change in behavior of the birds on
reaching the target nest – the call changes in tonality to a softer
note with longer pauses, which is termed as an ‘indication call’.
The bird also flies around the nest when the honey-hunter approaches it, thus revealing the location of the nest. This change in
behavior upon arrival was observed to be consistent across guid-
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According to
honey-hunters, the
guiding behavior holds
information about the
distance to the nest; as
they approach the nest,
the duration for which
the bird disappears, the
distance between the
perches on which the
bird awaits the arrival of
the honey-hunter, and
the height of the perch,
all decreases.
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ing events. Isack and Reyer, therefore, concluded that the Boran
honey-hunters and honeyguides indeed communicate with each
other in a unique mutual relationship.

4. Claire Spottiswoode’s Research
Spottiswoode and her
team carried out a study
on the guiding behavior
of greater honeyguides
towards Yao
honey-hunters in the
Niassa National Reserve
in northern
Mozambique. The
researchers followed the
honey-hunters who were
being ‘guided’, tracking
the movements with a
GPS.

So, what was new in a paper on the honeyguides published in
2016, also in Science? The answer to the question is detail and
accuracy. Spottiswoode and her team carried out a study on the
guiding behavior of greater honeyguides towards Yao honey-hunters
in the Niassa National Reserve in northern Mozambique [1]. The
researchers followed the honey-hunters who were being ‘guided’,
tracking the movements with a GPS. This was done to test whether
the guiding behavior is an accurate indicator of the location of
honeybee nests. This was a significant improvement over the
1989 study when the authors did not have access to such accurate
instruments for tracking the guiding events. The study spanned a
total area of 230 km2 and involved 97 successful guiding events.
The researchers had earlier tracked individual birds using radio
telemetry and found that the honeyguides had overlapping home
ranges of up to 1 km2 . Hence, the diﬀerent bouts of honey guiding behavior that they recorded probably involved diﬀerent birds,
due to the large area sampled in the study.

(i) Directional Information
Of the guiding events observed, 97 led the honey-hunters to at
least one bees’ nest (range = 0 to 3 nests), which amounted to
75.3% success. The majority of the nests (94.6%) thus discovered belonged to the European honeybee, Apis mellifera, while
the remaining were of a stingless bee species. Considering only
the first nest found during a guiding event (n = 84), the nests were
located at varied distances (0–832 m; median 152 m) from the
point at which guiding began. The authors considered a subset
of these nests, which were at least 80 m away from the point of
initiation (n = 58) to calculate the diﬀerence in bearing between
the initial guiding trajectory over the first 40 m of travel and the
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Figure 4. Accuracy of hon-

ultimate direction of the bees’ nest. The initial flight direction of
the honeyguides showed a strong corroboration with the final destination, with respect to the point of initiation. Thus, the authors
concluded that honey guiding behavior provides reliable directional information to humans. 74.5% of the bees’ nests found by
humans were with the help of honeyguides (Figure 4).

(ii) Human to Bird Signalling

eyguide initial guiding behavior in relation to direction of successfully located
bees’ nests. Points represent the diﬀerence in bearing between initial guiding
trajectory over the first 40
m of travel and the ultimate direction of the bees’
nest (here set at 0) and
are binned into 5o intervals.
Each point represents a journey (n = 58 journeys) to a
separate bees’ nest that was
at least 80 m away from
the point where guiding began.
Sometimes a honeyguide led humans to more
than one nest consecutively
(n = 50 guiding events).
The circular distribution is
unimodal (Rayleigh test, P
< 0.001) with a mean of
1.7o (95% confidence interval includes zero: 352.3o
to 11.1o), showing that honeyguide behavior oﬀers reliable directional information to humans (Spottiswoode et.al., 2016).

As mentioned above, the Yao honey-hunters (and also the Hadza
people of northern Tanzania) use a specific ‘call’ to attract the
attention of the honeyguides. The authors refer to the sound produced by the Yao honey-hunters as brrrr–hm. They interviewed
20 honey-hunters, and all of them reported that they used this
same particular sound, which they had learned from their forefathers, only in the context of honey-hunting. Since honey-hunters
in other parts of Africa do not use such specific sounds but gen-
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C Spottiswoode and her
team went further to
understand whether the
honeyguides really see
an advantage in
responding to this
particular sound? They
carried out a controlled
experiment to answer
this question.

erally make noise by shouting or chopping wood to attract the
attention of the honeyguides, the authors speculated that it would
be in the interest of the honeyguides to respond to this specific
call of the Yao honey-hunters and lead them to the bees’ nests
which would enable them to have access to large amounts of wax.
Earlier studies on honey guiding behavior had only documented
the correlations. But Spottiswoode and her team went further to
understand whether the honeyguides really see an advantage in
responding to this particular sound? They carried out a controlled
experiment to answer this question.

(iii) The Playback Experiment
A team of three, including Claire Spottiswoode and two honeyhunters, walked along a transect, playing back one of the three
soundtracks from a calibrated speaker, every 7 seconds, at a consistent amplitude. Each experiment lasted for 15 minutes, and
72 transects were covered in total. The first sound was a human voice, saying the Yao words for ‘honeyguide’, ‘honey’ or the
‘name of the honey-hunter’. These three sounds were alternated
between the transects. The second track was an animal sound,
which could be either the song or the excitement call of the ringnecked dove. Again, these two sounds were alternated between
transects. Both the human voice and the bird calls were used
as controls in the experiment. The test track was the brrrr–hm
sound produced by the honey-hunters. All the tracks that were
used in the experiments were recorded from diﬀerent people or
birds. The experiments were carried out during the hot dry season, and records of temperature and time of day were recorded
for analyzing their eﬀects, if any, on the responses observed.
The researchers were guided by a honeyguide in 30 out of the 72
transects, with 66.7% probability of being guided when the brrrr–
hm call was played, as opposed to 25% and 33.3% for the human
and bird controls. The probability of guiding was significantly
greater for the honey-hunter’s call but did not diﬀer between the
two controls. Once a honeyguide started guiding the research
team, they would keep playing the soundtrack at regular intervals
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while following the bird and searching for bees’ nests in the surrounding areas. A bees’ nest was found in 81.3% of the cases
when the test track was played, which was much higher than in
the case of the human (66.7%) and bird (50%) sounds. This was
because honeyguides tended to stop guiding behavior more often
when the control sounds were being played. On the whole, the
honey-hunting sound more than tripled the probability of finding
a bees’ nest through honey guiding behavior within a 15-minutelong standardized search. This experiment validated the claim of
the honey-hunters, based on an age-old tradition, that the honeyhunting sound (brrrr–hm) increases their chances of successful
foraging.

(iv) Why Do the Honeyguides Respond?
Why do the honeyguides selectively respond to the honey-hunting
sound? Is it because they are more likely to hear it over control
sounds (and thus, ambient sounds in the forest), or do they actually recognize this particular sound and happen to like it? The
researchers measured the mean and maximum amplitudes of each
of the soundtracks used, at a distance of 30 m from the speaker.
The attenuation of the sound in the environment could be estimated by this process. They tested whether the amplitude of the
sound per se explained the diﬀerence in guiding behavior across
the experiments. The acoustic measures did not explain the observed variance in guiding behavior or the probability of being
shown to a bees’ nest. Thus, the authors concluded that the honeyguides associate the honey-hunting sound with successful collaboration.

Why do the honeyguides
selectively respond to
the honey-hunting
sound? Is it because they
are more likely to hear it
over control sounds (and
thus, ambient sounds in
the forest), or do they
actually recognize this
particular sound and
happen to like it?

This experiment is both simple and elegant in its design. It successfully tested a tradition with scientific rigor and conclusively
showed the existence of an interesting relationship between humans and a wild species that has probably evolved over a very
long time to mutual benefit. While there are several known examples of mutualism in the natural world, none has been so objectively demonstrated between humans and other species. This
experiment also shows that a wild species can attach meaning to
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a human signal and respond to it, leading to the building of a
relationship. Such interactions are known in domesticated animals, especially dogs, but have never been experimentally tested
in species in the wild.

5. A Lesson in Science

The African
honey-hunting tradition
is probably the most
intriguing of all because
it involves not only an
understanding of nature
but active
communication with
another species. This is
probably the closest
humans have come to
establish a mutualistic
relationship with a wild
vertebrate species,
without having to take
the individuals captive or
train them.
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Honey hunting is an ancient tradition that is still practiced among
some communities of the world. The aborigines of Australia, the
Gurung tribesmen of Nepal [8, 9], the forest dwellers of the Sunderbans in India and Bangladesh [10, 11], and various tribes in
Africa continue to follow traditional methods to collect honey
from wild hives, rather than practicing apiculture. Sometimes,
this involves life-threatening situations, for example, in Nepal,
the honey-hunters hang by ropes from the Himalayan cliﬀs to
gather honey from the otherwise inaccessible nests of the giant
honeybee Apis laboriosa. In the Sunderbans, the honey-gatherers
venture into the territories of the royal Bengal tiger, often meeting
their end in the process. Each community of honey-hunters follows its own tradition for this ancient practice, developed through
a deep understanding of nature and wisdom passed down generations. The African honey-hunting tradition is probably the most
intriguing of all because it involves not only an understanding of
nature but active communication with another species. This is
probably the closest humans have come to establish a mutualistic
relationship with a wild vertebrate species, without having to take
the individuals captive or train them.
Many societies across the world use traditional knowledge for
day-to-day survival. The ‘modern’ world often tends to look
down upon traditional practices, considering them to be myths
and superstitions. This study shows how traditional knowledge
can be tested using scientific methods, and provides conclusive
evidence in support of previous reports, confirming that reciprocal signaling not only exists between the honeyguides and Yao
honey-hunters but serves its purpose of benefiting both the partners in this mutualistic relationship.
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