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Parasitism is extremely widespread

in present-day animals, but has this
been the case during all geological
periods? Research indicates that it is
likely to have been the case; the more
advanced the ecological interaction
between species, the longer it has
taken to co-evolve. In many cases,
predators can switch to different prey
almost overnight, while parasites are
usually bound to a single host species

Parasitic behavior is one of the most
widespread interactions between species,
yet it is not very easy to observe. For symbi-
otic and predatory relationships, the species
taking part in the interaction are usually
easy to identify. For example, the relation-
ship between a hawk hunting pigeons or
a cheetah chasing an antelope is clear. But
for parasites, usually only the host is vis-
ible, with the parasite being concealed on
or within it. Observing tapeworms in the
intestines of pigs, or trematode flatworms in
the livers of goats, is far more difficult than
observing a predator stalking its prey. Most
people would find it easy to name a dozen
or more different predatory animals, yet
would likely struggle to name a comparable
number of parasites. Meanwhile it has been
estimated that at least 14% of all known spe-
cies are parasites, with an average of four
parasitic species per host species.

Tracking down pests
Studying fossilized parasites is hindered
by difficulties in their observation and iden-

tification. The fossil record includes many
examples of predatory behavior, mainly
revealed as bite marks or other injuries to
prey animals. Identification of parasites is a
major problem since the effects of parasitism
are usually not immediately obvious, and
the interspecific relationship is frequently
just metabolic without causing anatomical
changes in the host. Parasites very rarely
kill their hosts; when they do, it usually in-
dicates a short evolutionary history shared
by the two species. In the majority of cases,
death of the host brings about death of the
parasite, therefore a well-adapted parasite is
one which exploits its host without Killing it.
For example, the vast majority of foxes found
in southern Poland carry the Echinococcus
multiocularis tapeworm; around 86% of the
animals are infected by between 1-100 in-
dividual parasites, with around 4% carrying
over 1000. This suggests that individual
tapeworms are almost imperceptible for
foxes, demonstrating that a well-adapted
parasite can cause little to no symptoms in
the host. Unfortunately for researchers, this
makes them even more difficult to identify.
Additionally, many parasites have no hard
body parts, such as shells or carapaces,
making them extreme-
ly unlikely to undergo
fossilization.

How, then, can we
identify fossil parasites?
The task is difficult but
not impossible. By bear-
ing in mind that the in-
teraction benefits one organism and harms
the other, as well as the fact that the relation-
ship is long-term (in contrast to predation)
and that the host is usually the parasite’s
habitat, we can attempt to discern the para-
sitic identity of certain fossilized organisms.

Ancient times

The marine invertebrates known as
stromatoporoids were abundant in warm
Devonian seas. Classified as sponges, they

Devonian ammonites
(Ivoites on the left,
Sobolewia on the
right) from Morocco
showing traces of
“pearls” (indicated

by yellow arrows),
most likely following
infestation by
trematodes. Specimen
on the left is approx.
10 cm, the one on the
right 2 cm. Source:
Acta Palaeontologica
Polonica (De Baets et
al. 2011).

Illustration from Baets et al. (2011)



had massive skeletons of calcite covered by
soft tissue. Their skeletons were made of
concentric laminate layers, with the laminae
connected with vertical pillars. It was noted
as early as in the 19th century that fossil-
ized stromatoporoid skeletons occasionally
include additional structures clearly originat-
ing from other organisms. The structures,
usually tubular or helicoidal, punctured
laminae forming additional incremental lay-
ers. Devonian material found near Ardennes
shows that individual laminae are visibly
bent downwards around these tubes. This
demonstrates that the rate of growth of the
host around the predatory organism was
reduced, indicating a negative effect on the

host and fulfilling the “host as habitat” crite-
rion. Studying subsequent incremental layers
allows us to estimate the age of the stromato-
poroid. We can also determine how long the
host had been inhabited by its “guest”; in
the majority of cases, it can be demonstrated
that the interaction lasted at least several
seasons (although the variation in density of
incremental layers has been interpreted in a
number of ways).

Isopods are common parasites in all
groups of modern animals. Representatives
of the Bopyridae family are parasites inhab-
iting the gills of crabs, causing distinctive
distension of the host’s gill chamber. In
Jurassic rocks found in Poland, crabs from
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Cross-section
of a skeleton of
a Actinostroma

stromatoporoid with
a Torquaysalpinx

parasite from
Devonian rock
near Ardennes.
Stromatoporoid

skeleton:

LA - laminae;

Pl - pillars
Scale: 1 mm
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Traces of predatory
behavior from the
Miocene. Turritella
snail (on the left)
with a hole drilled
by a predatory
Natica snail. On the
right, Murex snail
with a hole most
likely punctured

by a stomatopod
(crustacean).
Specimen size: a few
centimeters. Waclaw
Batuk collection.
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the Prosoponidae family have been found
with precisely such distended gill chambers.
This is one of the best documented cases
of parasitic behavior in the fossil record,
clearly showing how the host’s phenotype
has been altered - another important factor
in the identification of parasites.

Isopods also parasitize vertebrates. The
present-day Cymothoa exigua parasitizes
fish in a remarkable manner: it attaches
itself to the host’s tongue, which slowly
withers and dies off. With time, the parasite
functionally replaces the missing tongue.
It is an unusual adaptation, and the only
known case in which the parasite effec-
tively replaces the host’s organ. C. exigua
parasitizes at least eight fish species, lead-
ing to the conclusion that this parasitic
relationship has a relatively long evolution-
ary history. In fact in 2011, Wilson et al.,
studying Cretaceous (Albian) sediments in
the Toolebuc Formation in Queensland in
Australia, discovered fossilized ray-finned
fishes of the Pachyrhizodus marathonensis
species together with numerous isopods
closely related to the present-day Cymothoa.
Although the latter were scavengers, it is

From the collection of Prof. W. Batuk

perfectly likely that they occasionally at-
tacked live fish, attaching themselves to
organs with a good supply of blood vessels,
such as the tongue. This could have led to
the evolution of the sophisticated form of
parasitism described above.

Soft-hodied parasites

Vertebrates’ digestive tracts are also com-
monly infested by protozoan and invertebrate
parasites. As they cannot be fossilized due to
their having no hard tissues, it would seem
impossible to demonstrate their presence
in ancient animals such as dinosaurs. The
simplest way of detecting a parasitic infection
in the digestive tracts of humans and other
present-day animals is by studying feces;
this was the approach taken by the paleon-
tologists George Poinar and Arthur Boucot,
who studied fossilized feces (coprolites) of
dinosaurs from the Early Cretaceous rocks
in Bernissart in Belgium. By macerating the
fossils in a particular way, the authors were
able to extract and identify Entamoeba spores
and eggs of trematodes and nematodes. This
spectacular discovery shows that Cretaceous
dinosaurs were hosts to at least three differ-
ent types of parasites.

Soft-bodied parasites can also be identified
in fossils if the host itself secretes a hard shell
to try and separate itself from the invader. In
2011, De Baets et al. described arrays of cal-
luses on the internal surface of Early- and
Mid-Devonian goniatite (cephalopod) shells,
which they identified as evidence of pearl
formation. Although the analysis can be in-
terpreted in a number of ways, it reveals the
structures to be similar to present-day pearls
formed by molluscs following infection by
trematode larvae. As such, it was possible to
show that trematodes parasitizing molluscs
is an extremely old biological relationship.

The oldest known metazoan parasites
have been described as dating back to the
early Cambrian period - around 540 mil-
lion years ago. It seems that parasitism is
an extremely old type of interaction, even
though scientific papers describing fossil
parasites are very rare, numbering in the
tens rather than the hundreds. This hints at
the vast amount of information not covered
by the fossil record, and the difficulty in the
correct identification of such “hidden” inter-
actions. -
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