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Abstract – Tardigrades became popular with the general public mainly be-

cause of their capacity to resist extreme conditions. In this report, we test the resilience

of tardirades Ramazzottius varieornatus in dessicated form (“tuns”) to vacuum and

microwaves. We find that microwaving does not seem to affect tuns as much as vac-

uum.

1 Introduction

Tardigrades in their hydrated form are not particularly resistant animals. But
tardigrades can enter a dessicated state where they become tuns containing only
1% of the water of their hydrated sate. Tuns have been found to be resistant
to extreme temperatures (close to absolute zero or higher than water boiling
point), vacuum, and direct radiations from the sun.

In this Lab Practice, we verify the resistance of Ramazzottius varieornatus
tuns to a short time inside a microwave or in artificial vacuum.

2 Experimental Methods

We put tuns of Ramazzottius varieornatus on petri dishes and submit the sam-
ples to the following conditions:

• A. No microwaving, no vacuum (control condition)

• B. No microwave, vacuum for 1 min

• C. Microwave at 500 W for 1 min, no vacuum

• D. Microwave at 500 W for 1 min, vacuum for 1 min

We put some samples on sticky tape and check the state of the tuns using
a microscope. Some were damaged during the manipulation with the pincette,
as we can see on Fig. 1.

We then used a programmable microscope to capture the revival of the tuns.
For each sample we place 4 tuns on a paper support and tape it to the bottom
of a petri dish. We add 8 ml of water and program the microscope to take a
picture of each sample at a fixed time interval.



Figure 1: Tuns on sticky carbon tape. They suffered significant damage from
manipulation.



Fig. 2 shows the samples before and after 1 min of microwaving.

Figure 2: Two different tuns before (left) and after (right) 1 min in the mi-
crowave at 500 W.

3 Results

The result of the experiment are summarized in Table 1 and the associated
figures. Any tardigrade which changed position between reaching its hydrated
size and the end of the observation is considered to have survived. The number
of tuns refers to the number of tuns observable under the microscope’s lens
initially at the beginning of the experiment.

Sample Figure Number of tuns Revived tardigrades Survival rate
A 3 4 4 100%
B 4 5 2 40%
C 5 4 4 100%
D 6 3 1 33%

Table 1: Experimental results



Figure 3: Stills of the revival of sample A. Read horizontally from upper left to
lower right.

Figure 4: Stills of the revival of sample B. Read horizontally from upper left to
lower right.



Figure 5: Stills of the revival of sample C. Read horizontally from upper left to
lower right.

Figure 6: Stills of the revival of sample D. Read horizontally from upper left to
lower right.

From the results of Table 1, we see that all the tardigrades survived the
control condition, which corresponds to our expectations. The survival rate
after microwaving only is also 100%. On the other hand, only 40% of the
tardigrades survived the exposure to vacuum, and even less survived exposure
to vacuum and microwaves.

4 Discussion

We must consider these results with precaution, as the sample size is extremely
small. However, the high survival rate to microwaves may be rather unsurpris-
ing if we consider the following: microwaves are used primarily to heat water



molecules in food. This heat then propagates to non-water molecules. In other
words, putting an entirely dry solid inside a microwave is virtually useless. Since
tuns contain about 1% of the water of live tardigrades, we should not expect
them to reach a high temperature even after a long exposure to microwaves.
On the other hand, what could happen is that after several minutes in the
microwave, the few remaining molecules of water could suddenly expand from
liquid to gas form and cause damage by increasing the pressure inside the tun
or even puncturing it. But for only 1 mn in the microwave, taking into consid-
eration the small size of the sample, we can actually expect that the respective
survival rate of samples A and C, and samples B and D, are statistically equiv-
alent. We observed that that vacuum is more damaging than microwaves for
tardigrade tuns. The reason could be that once again, vacuum causes the pres-
sure inside the tun to be higher than the outside pressure and the tun could be
punctured.

From all these considerations, we can conclude that although tuns have been
found to resist very high external pressures, they are sensible to damage caused
by internal pressure forces pushing outwards. Just like the famous example of
hard-shelled eggs, this could most likely be due to the structure of the outside
“shell” of the tun; like chicken eggs which must allow chicks to get out easily
while still protecting them from outside penetration, tuns must protect their
inside structure from outside influences while allowing expansion during the
re-hydration phase of the tardigrade.


