Bird Bones

& Hungry Beeties

Using the Natural History Museum's modern

skeletal collections to understand insect
bone-eating patterns In ancient settings
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When vertebrates (humans and animals with spinal cords) die, a variety of arthropods
are drawn fo the remains for food, shelter, reproduction, and fo prey on other insects.
Some arthropods are atfracted fo certain chemicals that come from body enzymes and
microbes breaking down the soft tissues or causing decay. This makes them useful in
forensics for determining the length of time since death. Dermestid beetles (or hide
beetles) are among these forensically important insects. Museums and taxidermists like fo
use dermestids fo carefully clean bone without damaging speamens

e
Specimens

with beefle damage
o NHMUK §/2023.7.1
Platycercus icterotis (western rosella)
Bred & died in captivity, 11 weeks old (mature at 1 yr)
Into colony:15 June 2017. Qut of colony: 6 July 2017
o NHMUK $/2023.9.1
Otis tarda (great bustard), fresh weight 5 kg
Age 6-7 months at death (mature at Tyr)
Went into 3 fanks. Dates unavailable.
o NHMUK §/2023.11.1
Alopochen aegyptiacus (Egyptian goose)
Went info mulfiple tanks. Date No. 31 info colony: 7
September 2017
o $/2023.16.1
Gyps rupelli (Ruppell’s vulture)
May have been in 2 tanks. Date No. 85 into colonies: 30
March 2017
o $/2019.3.1 Amazona oratrix, died in capfivity
Into colony Nov 2017. No out dafe.
o $/2023.13.1 Uria aalge, wild bird.
Into colony 16 Jun 2020. Out of colony March 2021.
o $/2023.12.1 Anas georgica georgica/spinicauda, wild bird.
In 7 June 2019. No out dafe.

o Colonies at NHM Tring have been maintained since the 1970s.

o They keep six dermestid tanks, two species (Dermestes
haemorrhoidalis and Dermestes maculatus).

o Specimen processing records kept in log books. Museum's main
qgoal is to optimize the time a specimen needs fo spend in a
fank to thoroughly clean off most of the flesh.

« Bones extracted from frass (bug poop), soaked in mild lab
chemicals. To maintain bone structure stability, there is no
bleaching or degreasing. We can assume bone damage is
most likely evidence of dermestid activity and not
chemical dissolution.

Study Objectives

1) Observe characteristics of damage on bone
specimens from the Natural History Museym
at Tring.

2) Use modern traces fo betfer evaluate the
effectiveness of existing fossil diagnostics
and enhance inferpretive power.
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Why look at dermestid-
cleaned museum specimens?
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Arthropods don't normally eat bone, but on occasion
they do! Damage patferns or fraces on museum specimens
can help us understand similar bone fraces in prehistoric
seftings. These traces give us clues about climate and the
sequences of natural events in past environments. We can

ga/so learn about how archaeological sifes were used by

Dermestes haemorrhoidalis larvae
and adult beetles snacking on raw
chicken af the Bofanic Gardens

people in the past and how people looked after their dead.

Arthropod Traces

It can be challenging fo fell the difference between
arthropod fraces and other things that can impact
bone, both before and after death. The lesions on a
prehistoric skull in Huchet et al. (2014) and,
originally, Lortet (1907)were thought fo be from
disease. A closer look revealed the damage
happened affer death, and is likely fo be from TERMITE?
insect activity. DERMESTID?

It can also be difficult fo defermine for cerfain which arthropods were the
" trace-makers,” because different genera can make similar kinds of marks.
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Conclusions

o Traces in modern skeletal material offer more nuances than
the existing fossil-based methodologies about the ways
dermestids delicately remove bone layers and expose
structures underneath. These nuances are not often discussed
in detail from experimental studies in the current literature.

o Dermestids are delicate flesh consumers, it makes sense they
would also be delicate bone consumers.

o Experiments are currently under way with a dermestid colony
in Durham's Botanic Gardens to understand how these insects
interact with bone as food vs. as non-food material or
"substrate,” and fo understand the environmental pressures
of bone boring as well as other damage patferns.

References &
Acknolwedgements

Special thanks fo Dr. Joanne Cooper aft NHM Tring for access, fraining, &
supplying D. haemorrhoidalis

1. Braig, H.R. and Perotti, MA., 2009. Carcases and mites. Experimental and Applied Acarology, 49, pp.45-84.

2. Brift, BB, Scheetz, R.D. and Dangerfield, A., 2008. A suite of dermestid beetle traces on dinosaur bone from the Upper
Jurassic Morrison Formation, Wyoming, USA. Ichnos, 15(2), pp.59-71.

3. Gaftta, M., Rolfo, M.F., Salari, L., Jacob, E., Valentini, F., Scevola, G., Doddj, M., Neri, A. and Martin-Vega, D., 2021.
Detmestid pupal chambers on Late Pleistocene faunal bones from Cava Muracci (Cisterna di Latina, central Italy):
Environmental implications for the central Mediterranean basin during MIS 3. Journal of Archaeological Science: Reports, 35,

ASMM >5MM (BYUMP) Unregistered Skeletons, Specimen p.102780.

NHMUK $/2023.9.1, From the Collections 4. Gennard, D., 2012. Forensic enfomology: an introduction. John Wiley & Sons.
of the Natural History Museum, Tring 5. Huchet, |.B., 2014. Insect remains and their traces: relevant fossil witnesses in the reconstruction of past funerary practices.

ASYMMETRICAL BURROWING Anthrapologie (1962-), 52(3), pp.329-346. . o _

X-SECTION B DeLicaTE EXPOSURE OF SPONGY TRABECULAR 6. Huchet, |.B., Le Mort, F., Rabinovich, R., Blau, 5., Coqueugniot, H. and Arensburg, B., 2013. Identification of dermestid
(NO SYMMETRICAL BURROWS pupal chambers on Soufhem Levant human bones inference for reconstruction of Middle Bronze Age mortuary practices.
FOUND AT NHM TRING) BONE STRUCTURES ALONG SKULLS, SCAPULAE, Journal of Archaeological Science, 40(10), pp.3793-3803.
. . 7. Lortet L. C. E, 1907: Crine syphilitique ef nécropoles préhistoriques de la haute-Eqypte. Bulletin de la Société
B ORI N GS SYMMETRICAL BURRONING, CONSIDERED TO BE FROM Unregstered Skeletons, Specimen AND SPINAL RIDGES, AS WELL AS AT THE ENDS Lomthropobar do Lyon 26, 1226
LARVAE PUPATING (EXAMPLE OF DERMESTID ACTIVITY ON A NS AP, e v Calizalans OF LEG AND WING BONES. . Mégnin, P., 1894. La faune des cadavres: application de ['enfomologie @ la médecine légale (Vol. 101). G. Masson.

. Roberts, E. M., & Rogers, R. R. 2003. An experimental approach to identifying and interpreting dermestid (Insecta,

Coleaptera) bone modification. Journal of Vertebrate Paleontology, Supplement 3, 23:89A.

Seeley, S.E., & Britt, B. 2010. The Tale of the Missing Epiphyses: A Taphonomic Investigation of the Dinosaur National
Monument Sauropod Quarry [Student presentation]. BYU College of Physical and Mathematical Sciences Spring Research
Conference, Provo, UT.




