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my ) Context and background

« Despite knowledge of existence from 17t
century, very little known about habits and el B
behaviours of Deathwatch beetles beyond NS Y
tapping L5

« HMS Victory dry docked in 1922 and has

been dealing with an infestation first noted in
1932

* Project contributes to early stages of a 15

year conservation programme to preserve I ..._,f e 1
HMS Vict ith onl ti Int o . i} = & B e o
ictory with only routine maintenance \ /5:?1!' B o
VA AR WA\ W W e ‘
for the next 50 years — - :

« Heritage conservation is a field not widely _ ) |
known to the public, yet is essential to the Copyright © National Museum of the Royal Navy

long-term survival of heritage collections



tsy ] Deathwatch beetles

What we know so far...

« Xestobium rufovillosum de Geer

« Earliest verifiable written record dates to 1668
« Scientific investigations began in the 1920s

e <100 papers about them

Copyright © Malcolm Storey, 2012,
www.bioimages.org.uk. Some rights reserved



m=y)  Deathwatch beetles

 Lifecycle: 1-13 years 7 T @ ST
« Mating: Tapping behaviour to find mates [<])) : ; 060

» Eggs: females lay clutch of about 40-60 eggs,
prefer decayed wood

« Larvae: eating of the wood creates tunnels.
Produce distinctive “bun-shaped” frass

* Pupa: larvae create a pupation chamber
before pupation, from which the adult
emerges

i 20-30'days
_or 11 months
: cnlto May

Blrch M. C.,, and Jullan Keenly5|de 1991 Knockmg on Wood for a Mate’.
New Scientist. 1991. https://www.newscientist.com/article/mg13117765-
600-knocking-on-wood-for-a-mate/.



https://www.newscientist.com/article/mg13117765-600-knocking-on-wood-for-a-mate/
https://upload.wikimedia.org/wikipedia/commons/1/1d/Xestobium_sound.ogg

Project plan

Cranfield
University

Aim: to better understand deathwatch beetles on HMS Victory and raise awareness
of this complex conservation issue

- Part |: Deathwatch beetle behaviour - Part Il: Public Engagement
- ldentify how the beetle tunnel in timber * Determine suitable methods to
. Determi heth £ acti raise public awareness of specific
Determine whether areas ot active conservation issues
infestation be detected with non-invasive

methods +  Can these models be used
and adapted for other
conservation issues?



Plank for analysis




‘ﬁmﬁ, Part |I: Deathwatch beetles

Perspective 30°

How is the information
being gathered?

1. Surface recording

2. UCT (micro-
computed
tomography)

3. Non-invasive
detection

4. Live deathwatch
beetle culture

faces: 1,207,147 vertices: 605,106



oy ) FIndings so far




tmsy ) Deathwatch beetle and larva
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ezt ) Frass in tunnel




‘82?:;‘3;1‘; Part Il: Conservation awareness

How do we take detailed conservation research and information and present it to
the public in such a way that is engaging and wide-reaching?

« Data from Part | will be used to create 2 early prototypes
« Live culture and/or 3D models incorporated

» Assess effectiveness of prototypes with established social science research methods (i.e.
surveys)



Cranfield

« Still early in the project, so no conclusions thus far

« Research has a lot of potential contributions:
« Knowledge of DWB activity and behaviour
« Foundation for future research and investigation
* Help identify areas of risk
» Applicable to other historic buildings
* Non-invasive detection

» Conservation of HMS Victory can be more targeted, impacting the amount of historic
fabric that can be saved

» Detection of beetles in wood may be applicable to other species
« Conservation awareness
« Engaging with the public is essential for the longevity of heritage

* Project has improved awareness at technical committee and board level for Victory,
Impacting funding



e )  References

Belmain, Steven. 1998. ‘The Biology of the Deathwatch Beetle Xestobium Rufovillosum de Geer (Coleoptera: Anobiidae)’. Doctora Thesis, Birkbeck College
University of London. https://d1wqtxts1xzle7.cloudfront.net/29572777/belmain_thesis.pdf?1350807140=&response-content-
disposition=inline%3B+filename%3DThe_Biology of the Deathwatch Beetle Xes.pdf&Expires=1635865362&Signature=aQaoz~02SIlcLmtt4ZBAB-
bOrv5gF25It8Ys-5mg16RnhQsFbCRW gxISkkOLvLMdjl5jien5SAnKEKIbMfx8ucT6uBW XhGZ9Zed1guLV-7mBg6AmphptRyCMIhpNm-
uKegOImLwZ8hmNTg050nPj~uteJNtJg1tOS54bzTk~mwQmhn3ELMIYURQxs8KgZXTC7IIRHT0z0dkQFN1HUxXiHjTbaLvsc8xG~ABdEQQL5Jb062AtEIEtF~0669
bgvb4ilBMuazLhmOe6BK77X5-8ccHgLPf-xDtY5BKnOLtnoluBnBLs-1VL7rkCAGyY7Kg8ilhriMk418zRotApemkiEqQGQ__ &Key-Pair-ld=APKAJLOHF5GGSLRBV4ZA.

Belmain, Steven, M Simmonds, W Blaney, and Brian Ridout. 2001. ‘Life Cycle and Feeding Habits: Beetle Behaviour in Buildings and Boxes’. In English Heritage
Research Transactions.; Woodcare; Timber; London, 1998, 6-14. London: English Heritage

Bugler, Arthur. 1966. HMS Victory: Building, Restoration and Repair.
Fidler, John. 2001. ‘An Introduction to the Woodcare Project’. English Heritage Research Transactions 4: iix=xiii.

Fisher, Ronald. 1938. ‘Studies of the Biology of the Death-Watch Beetle, Xestobium Rufovillosum de G. Il. The Habits of the Adult with Special Reference to the
Factors Affecting Oviposition’. Annals of Applied Biology 25: 155-80.

. 1941. ‘Studies of the Biology Fo the Death-Watch Beetle, Xestobium Rufovillosum de G. IV: The Effect of Type and Extent of Fungal Decay in Timber upon
the Rate of Development of the Insect’. Annals of Applied Biology 28: 244—60.

Fisher, Ronald C. 1937. ‘Studies of the Biology of the Death-Watch Beetle, Xestobium Rufovillosum De G.: A Summary of Past Work and a Brief Account of the
Developmental Stages’. Annals of Applied Biology 24 (3): 600-613. https://doi.org/10.1111/j.1744-7348.1937.tb05856.x.

. 1940. ‘Studies of the Biology of the Death-Watch Beetle, Xestobium Rufovillosum De G. Ill. Fungal Decay in Timber in Relation to the Occurence and Rate
of Development of the Insect’. Annals of Applied Biology 27 (4): 545-57. https://doi.org/10.1111/j.1744-7348.1940.tb07525.x.

Hickin, Norman. 1975. The Insect Factor in Wood Decay. Edited by Robin Edwards. 3rd ed. Associated Business Programmes Ltd.

Pinniger, David. 1993. ‘Advances in the Detection of Pests Which Attack Museum Collections’. In BIODETERIORATION OF CULTURAL PROPERTY;
Biodeterioration of Cultural Property; Yokohama; Japan, 1992, 521-27. Yokohama: International Communications Specialists

‘Victory Conservation Management Plan: Volume 1°. 2016. unpublished

Wilkins, John. 1668. An Essay towards a Real Character and a Philosophical Language.
http://archive.org/details/AnEssayTowardsARealCharacterAndAPhilosophicalLanguage



http://archive.org/details/AnEssayTowardsARealCharacterAndAPhilosophicalLanguage

https://www.cranfield.ac.uk/people/cathryn-harvey-

Cranﬁeld 32646867

T +44 (0)1234 750111

University

$7 @cranfielduni

@cranfielduni THE|
| NATIONAL
{F /cranfielduni MUSEUM

© Cranfield University



