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Abstract: Nematode worms are the most abundant multicellular 
organism on Earth. They thrive in every habitat known, and they 
are voracious feeders within the top 70 cm of soils. Their sturdy 
cuticle protects them from environmental factors and predators. 
Nematodes play a signi�cant role in the decomposition of verte-
brate remains in soil and serve as indicators of nutrients that enter 
soils during decomposition. Certain parasitic nematodes have been 
identi�ed in fossil remains, but reports of fossil worms are rare. We 
demonstrate the abundant presence of opportunistic nematodes 
feeding within dinosaur bones from the Hell Creek formation, MT. 
The presence of visible worm ultrastructure indicates that they were 
alive when preserved within the dinosaur bones. Our �ndings are 
identical to worms characterized as �blood parasites� in a dinosaur 
bone from Brazil, demonstrating that there is suf�cient soft tissue 
within dinosaur bone canals to sustain large populations of nema-
todes post-mortem.
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Introduction
Nematodes (Figure 1), o�en called roundworms, are the 

most abundant multicellular life form on Earth. �e �father of 
nematology,� Nathan Cobb, famously wrote, �In short, if all the 
matter of the universe except the nematodes were swept away, 
our world would still be dimly recognizable, and if, as disem-
bodied spirits, we could then investigate it, we should �nd its 
mountains, hills, vales, rivers, lakes, and oceans represented by 
a �lm of nematodes.� [1]

It was estimated in 2017 that a million undescribed species 
exist in this ubiquitous group of soil organisms. �at number 
may be far too low. A recent survey [2] of over 6700 soil samples 
estimated that there are 57 billion nematodes for every living 
human being on Earth. �ey are found in every habitat, can 
feed on many sources, and their seeming impermeability to 
hazards from foes and nature is astonishing. Nematodes can 
be frozen for weeks, and, once revived, can resume their prodi-
gious reproduction schedule unimpeded [29].

�e earliest reports regarding nematode infections of 
humans date to writings from Chinese medicine in 2700 BC and 
from the Egyptian Papyrus Ebers (1550 BC) [8]. �e current lit-
erature describing these organisms is voluminous, therefore the 
reader is encouraged to review cited works for background on 
their biology [3�19]. Nematodes are generally categorized by the 
types of feeding they conduct and the substrates upon which they 
feed. Many are free-living and opportunistic omnivores [4,7,9,10] 
that feed upon bacteria, fungi, algae, plants, animals, and even 
each other [6�8]. Some are strictly human parasites [13�19], and 
others infect and parasitize only insects. In many cases the same 
insects destroy plant crops globally [6�7,12,20�26].

�e abundance (and permanence) of nematodes might be 
related to the ultrastructure of their cuticle. �e nematode cuticle 
is a complete covering, variable in both thickness and numbers of 
layers. It is somewhat like a puncture-resistant bag that encapsu-
lates and protects the nematode from predators and the environ-
ment [20�24]. Two to three layers of unique tissues make up the 
cuticle complex, and worms with 4- to 7-layer cuticles are com-
mon [20�21]. Workers have noted that the cuticle inhibits proper 
�xation and in�ltration during lab processing for microscopy 
[20]. �e cuticle is also known to thicken post-mortem in some 
nematodes [27]. �e cuticles of nematodes that died in distilled 
water swelled signi�cantly, while some were desiccation-tolerant 
when water loss was gradual [20]. �ese tough nematode cuticles 
might be the reason why many plant parasitic nematodes are so 
successful [25�26] and our management of them is not.

Nematodes play a large role in the decomposition of ver-
tebrate cadavers that enter or lie upon soils [10,28�31]. Cadaver 
presence in soil is characterized by increased biomass due to 
microbial, fungal, and nematode activity, particularly if the 
cadaver is on the surface [10]. �is increase persists over time 
and is supplemented by the introduction of fecal matter, dead 
insects (all life-cycle stages), feathers, hair, fur, etc., by decom-
posers attracted to the site [10]. Burial below the surface restricts 
access to most scavengers and insects [28,30]. �is is known to 
retard cadaver decomposition, however, 70% of nematodes are 
known to live under the soil surface, in the top 20�30 cm of soil 
[10,28], and they play a large role in decomposition. Nematodes 
become undetectable below 85 cm soil depth. Bacterial growth, 
as a result of nutrient pulses from a cadaver, is su�cient to boost 
free-living nematode populations. Burial at depths below 40 cm 
slows decomposition due to restrictions placed on above-ground 
insect scavengers. In this way, preservation of cadavers can per-
sist for thousands of years [10], and so� tissues can remain for 
long periods [30]. One forensics report analyzed nematode abun-
dance under human remains in a Swiss forest and noted that 
the highest density of nematode populations occurred under the 
cadaver head, while most nematode diversity was clustered below 
the upper body [29]. �ose workers observed no so� tissue on the 
outside of the skeleton and deduced that it had been in the forest 
for less than a year, however, no mention of so� tissue within the 
bones was made. Interestingly, carbon compounds such as sug-
ars, lipids, and proteins are consumed rapidly by microbes, such 
that cadaver �uids do not generally persist below the topsoil [31].

Recognizable parasitic nematode forms are represented in 
fossil remains, but reports are sparse [32�42]. �ere exists enough 
material, however, to establish their presence within the Mesozoic 
era, but little in the Paleozoic [34,35]. �Nematode-like� structures 
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