Mud Puddling in Buttertlies

Sanket Raut

During the project, while touring a
rain forest, we were told about some
salt lakes. These salt lakes were
artificial mineral-rich areas created by
regularly dissolving large quantities of
salt in water. Often elephants and other
animals would come there, and it then
became easy to observe them. At that
time, I was not familiar with the
purpose of salt lakes, but soon I learned
about them and understood their
importance.

If you are surprised that when the
topic is about butterflies, why have I
suddenly started talking about soil and
rainforests, so lets change our gears
slowly and return to the main subject
and talk a little about butterflies

themselves.  Generally, we see
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butterflies as delicate fairies that collect
nectar from flowers. If this is how you
think too, then through this piece I will
try to give you a gentle jolt...

Mud-Puddling

First, let us try to understand
something about the process of mud-
puddling. So why not begin, like school
textbooks do,
According to one definition, some

with a definition?

organisms sit on moist soil, decaying
matter, dead vegetation, and the
decomposing remains of animals, and
from these they suck liquids and the
nutrients dissolved within them. This
process is called mud-puddling. So let
us now try to observe this process a

little more carefully.

The word “mud” is associated with



soil, and therefore, in accordance with
the illustration given above, mud-
puddling is often shown as butterflies
sitting on wet soil. However, mud-
puddling is not limited only to this. In
the next part of the definition mentioned
earlier, it becomes necessary to also
think about dung, urine, sweat, dead
vegetation, the
remains of animals.

and decomposing

‘Why Mud-Puddling?

Mud-puddling occurs in areas with
wet soil; however, butterflies and other
organisms do not engage in mud-
puddling at all such wet-soil locations.
This suggests that mud-puddling may
require specific sites and may not be
undertaken solely for the purpose of

drinking water. Because if that were the

case, mud-puddling could occur in wet
soil everywhere, and butterflies would
not have to gather at a single spot and
expose themselves to the risk of being
noticed by predators.

Without stretching this topic further,
let me tell you that mud-puddling is
done to obtain minerals and certain
specific nutrients. But if butterflies can
obtain food and water from nectar or
other plant-based sources, why do they
engage in mud-puddling at all?

To answer this question, let us
examine the details of an experiment.
Conrad Fiedler of the University of
Vienna, along with his colleagues,
carried out an extensive study at two
mud-puddling sites in Borneo. During
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the study, they recorded the species of
butterflies visiting each site, their
numbers, and their sex. At one site, 534
butterflies belonging to 54 species were
observed, while at the second site, 227
butterflies from 46
recorded.

species were

When hundreds of butterflies gather
at a single location for mud-puddling,
what is particularly noteworthy about
these findings? If this question has
crossed your mind, read the above lines
once again carefully and see if
something seems to be missing. You
will notice that while I mentioned the
number of butterflies and their species,
their sex was not highlighted. The
reason is striking: out of the total 761
butterflies (534 + 227), not a single one
was female. Every butterfly observed at
both sites was male. Why was this the
case?

Understanding  this  puzzle

seemed important to me.

The Dangerous World of Male

Butterflies

In butterflies, females generally
possess stronger protective traits than
males. For example, in many species,
females are less brightly coloured.
Bright colours tend to attract predators
more easily, and unlike females, male
butterflies also do not mimic poisonous
species—a defence strategy known as
Batesian mimicry. As a result, male
butterflies are more vulnerable to
predation than females.
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That said, males do have some
protective features. In certain species,
males contain chemical substances in
their bodies that make them unpalatable
to predators, causing predators to turn
away. However, such chemically
protected species are relatively few. In
most cases, the bright colours of male
butterflies are confined to the upper
surface of their wings, which are visible
only when the wings are open. When
males rest with their wings closed, the
duller colours on the underside blend
with the surrounding vegetation,
making the butterflies difficult to

detect.

This form of camouflage is effective
when males are resting on plants.
However, when they descend to the

ground for mud-puddling, these
protective advantages are greatly
reduced. Mud-puddling does not

take concealed

locations among plants. In other words,

always place in
male butterflies remain exposed to
danger even while mud-puddling. This
suggests that there must be a compelling
reason why male butterflies continue to
engage in mud-puddling despite the
risks involved.

How Important are Salts?

Yes! salts are extremely important
for butterflies. Salts such as sodium
play a vital role in reproduction. During
mating, male butterflies transfer not
only sperm but also nutrients obtained



through mud-puddling into the female’s
body. These nutrients support the
development of eggs. In this way, mud-
puddling helps ensure that the next
generation is healthier and has a better

chance of survival.

These nutrients are also essential for
the butterflies’ metabolic processes. A
male that gathers a greater amount of
nutrients becomes stronger and gains
an advantage in reproduction. Since
females too require these nutrients for
their own metabolism, a male capable
of transferring more nutrients is more
likely to be preferred as a mating
partner. This enables the female to
nutrients  without

obtain essential

exposing herself to danger.

However, this advantage must be

viewed alongside the female’s
responsibility of laying eggs. Protection
from predators becomes especially
important because, after mating, the
male’s role is largely complete. The
female, on the other hand, now
burdened with eggs, must continue to
fly, locate suitable host plants, and
survive long enough to lay her eggs.

For this, she needs both time and safety.

Some  butterflies and  other
organisms are attracted to urine because
it contains salts such as sodium and
Certain butterflies
also obtain nutrients from animal dung.
In addition,

produced during the decay of plant

ammonium ions.

sugars and alcohol

matter, rotting fruits, animals, and fungi

4

provide butterflies with extra sources
of energy.

This does not mean, however, that
female butterflies never engage in
mud-puddling. Although it is rare,
have

females occasionally  been

observed mud-puddling.
One More Question...

After learning all this, another
question arises: instead of going
through so much effort, wouldn’t it be
easier for butterflies to obtain salts such
as sodium by locating salt-rich plants
and feeding on their sap? If we can
answer this question, it may also help
explain why animals like elephants
visit salt lakes in rain forests during the
monsoon.

If we leave aside coastal vegetation,
the sodium content in plants found
inland is

quite low. Therefore,

herbivorous  organisms such as
butterflies which depend entirely on
leaves during their larval (caterpillar)
stage have to rely on other sources to
obtain salts. This is why, along with
butterflies, animals such as elephants,
barking deer, and wild boar also
regularly visit salt lakes, as mentioned

at the beginning of this article.

This brings us to the question of

humans. Since sodium is not
sufficiently available in the primary
plant-based sources of our nutrition, we
too have to obtain sodium through

other means. In this context, common
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table salt generally fulfills our sodium
requirement.

For butterfly enthusiasts, mud-
puddling is a fascinating and rewarding
phenomenon to observe. Species such
as the Black Rajah, Common Nawab,
and Common  Bluebottle are
particularly striking, yet they usually
fly high in the forest canopy and are
rarely seen on the ground. However,
offer them a little temptation and these
rare creatures do come down to the

earth. If you sit near rotting fruit,

decaying remains in the forest, or dung,
all these “VIPs’ make their appearance.
Deeply engaged in my work, whether
to observe these creatures closely or to
photograph them, I prefer to go near
them. That is why, while studying
butterflies, one often has to work hard,
sometimes even wrinkling one’s nose
and enduring unpleasant smells.

So now, you must agree that
butterflies are not only beautiful, but
also...
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