CAREERS THROUGH MATHS: CONSERVATOR

JOB DESCRIPTION

A Conservator is a highly skilled professional responsible for preserving cultural
heritage objects for future generations. Their work involves examining, analysing,
and treating a vast array of items, from fine art and archaeological finds to archival
documents and social history collections. A typical day might involve using
microscopy to identify the layered structure of a 17th-century portrait, testing
cleaning solutions on a fragment of a Roman pot from a local dig, or designing a
custom mount to support a fragile textile. They work in environments such as national
museums (e.g., The British Museum, The National Archives), regional galleries,
private conservation studios, and heritage organisations like the National Trust or
English Heritage, often in specialised laboratories that control light, temperature, and
humidity.

The core duties are methodical and evidence-based. They begin with thorough
documentation, including written reports, technical photography, and scientific
analysis to understand an object's materials, construction, and deterioration.
Treatment is then planned and executed with minimal intervention, which could
involve stabilising flaking paint, removing corrosive salts from metal, or repairing a
torn manuscript. Crucially, every action is reversible, adhering to the ethical code of
professional bodies like the Institute of Conservation (Icon).

Mathematics is central to this role, providing the quantitative foundation for all
conservation decisions. It is not merely about measurement; it is about problem-
solving. A conservator uses geometry to design custom-fit storage mounts, calculates



chemical molarities for cleaning solutions, and applies principles of physics and
mechanics to understand structural weaknesses. For instance, determining the
correct pressure to apply during the flattening of a crumpled historic map or
calculating the rate of deterioration based on environmental data are inherently
mathematical challenges. This rigorous, data-driven approach ensures that
treatments are effective, safe, and scientifically sound, safeguarding the UK's
irreplaceable cultural assets.

HOW MATHEMATICS IS USED

* Geometry and Trigonometry: These areas are fundamental for the spatial
analysis and physical support of objects. Conservators use 2D and 3D geometry
to create precise technical drawings of objects and their condition. Trigonometry
is used to calculate angles and stresses when designing custom mounts and
supports; for example, determining the exact angle of a wedge needed to safely
cradle a fragile Anglo-Saxon glass vessel without imposing stress. When working
on large-scale architectural features, such as a medieval stained-glass window at
Canterbury Cathedral, conservators use these principles to map the leading and
plan for its dismantling and reinstallation.

Chemistry and Stoichiometry: The scientific treatment of objects relies heavily
on mathematical calculations from chemistry. Conservators must accurately
calculate concentrations, dilutions, and pH levels for the solutions they use.
Stoichiometry is used to understand and control chemical reactions, such as
neutralising acidic paper in a collection at The National Archives or formulating a
poultice to draw chlorides out of a marine archaeological iron object recovered
from the Mary Rose. A miscalculation in molarity could lead to irreversible
damage, making precision non-negotiable.

Statistics and Data Analysis: Conservators are increasingly data-driven. They
use statistics to analyse the results of scientific testing, such as X-ray fluorescence
(XRF) to determine the elemental composition of a metal alloy. They also employ
statistical process control to monitor the museum environment, analysing years of
temperature and relative humidity data to identify trends and set safe parameters
for collection storage. For a project like the preventive conservation of the British
Library's Magna Carta, statistical analysis of visitor numbers, light exposure, and
vibration data informs the display and handling protocols.



* Calculus and Physics: The principles of calculus underpin the understanding of
material decay and structural mechanics. While not used for complex derivations
daily, the concepts of rates of change are crucial for modelling long-term
degradation. The physics of forces, levers, and material stress is applied
mathematically when moving heavy sculpture, like a Henry Moore bronze, or
when assessing the structural integrity of a wooden panel painting that is
warping due to environmental fluctuations.

* Measurement and Metrology: Precision measurement is a daily mathematical
task. Conservators use micrometres, callipers, and microscopes with graticules to
take highly accurate measurements of cracks, thicknesses, and material loss. This
quantitative data is essential for monitoring change over time. For example,
precisely measuring the crack propagation in a ceramic object before and after
treatment provides objective evidence of the treatment's success or failure.

KEY SKILLS & TOOLS

Skill/Tool Application

Used for detailed examination and documentation. Conservators

Digital Microscopy employ software like Image] to mathematically analyse images, for

& Imaging instance, measuring the area of pigment loss on a painting or
Software counting the threads per centimetre in a historic tapestry to inform
replication.

Data loggers collect continuous environmental data (e.g.,
temperature, RH, light). Conservators use database and

Environmental . )

o spreadsheet software to analyse this data, calculating averages,
Monitoring .. . . .
Datab deviations, and generating statistical reports to prove compliance

atabases
with standards like PD 5454:2012 for guide for the storage and
exhibition of archival materials.
This tool provides elemental data. The resulting spectra are
X-ray interpreted using mathematical deconvolution to identify peaks
Fluorescence corresponding to specific elements, allowing a conservator at the
(XRF) Victoria and Albert Museum to non-destructively confirm the

Spectrometry



presence of cadmium in a modern painting or mercury in a historic
vermilion pigment.

Computer-Aided Design software is used to apply geometric
principles for designing custom object mounts, storage furniture,

CAD Software and packaging for transport. Precise angles, dimensions, and
tolerances are calculated to ensure a perfect, supportive fit for a
fragile archaeological object being prepared for loan.

When conducting research, for example, testing new cleaning
o . gels, conservators use statistical methods to design experiments
Statistical Analysis . L L
. and analyse results. This ensures findings are significant and not
in Research o . .
due to chance, contributing to the wider evidence base for the

profession in the UK.

The ability to communicate complex mathematical and scientific

Technical data clearly is vital. Conservators write reports for curators, clients,
echnica
. and funding bodies, translating analytical results and quantitative
Reporting o em . . .
justifications for treatment into accessible language, often required

for grants from organisations like the Heritage Lottery Fund.

Conservators use semi-quantitative risk assessment matrices to

. prioritise collection care tasks. They assign numerical values to the
Risk Assessment o . . . . .
. likelihood and impact of various threats (e.g., pest infestation, light
Methodologies . . o .
damage) to calculate a risk score, enabling efficient allocation of

often-limited resources in a UK museum setting.

Typical Pathway: The most common route begins with strong GCSEs and A-levels in
sciences (especially Chemistry), Mathematics, and a subject like Art or History. Entry
into the profession is highly competitive and typically requires a specialist
undergraduate or postgraduate degree accredited by the Institute of Conservation
(Icon), offered by institutions such as Northumbria University, Cardiff University, or
Durham University. Graduates often start as Conservation Technicians or Assistant
Conservators, gaining practical experience under the supervision of an experienced
professional. Career progression leads to Conservator, Senior Conservator, and
managerial roles. Achieving Professional Accreditation (PACR) through Icon is the
recognised standard for demonstrating competence and is increasingly expected for
senior roles. Continuous professional development (CPD) is essential, often provided
by Icon and other sector bodies.

Industry Demand: Demand for conservators in the UK is stable but niche, with strong
competition for posts. Opportunities exist within national museums, local authority



museums, archives, private practice, and the heritage sector. Growth is driven by
ongoing capital projects, the need to care for existing collections, and the expansion
of the UK's digital heritage sector, which requires skills in digital imaging and data
management. The UK's rich cultural heritage ensures a steady, though limited, need
for these specialised skills.

Real-World Impact: Conservators play a vital role in preserving the UK's national
identity and cultural economy. Their work ensures that iconic objects like the
Lindisfarne Gospels, the armour of Henry VIII, or the shipwreck of the Mary Rose are
preserved for public enjoyment and scholarly research. By safeguarding these assets,
they directly support the UK's thriving tourism and heritage industries, contribute to
educational programmes, and enable future generations to engage with their history.
Their mathematical and scientific rigour transforms preservation from a craft into an
evidence-based science.
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