CAREERS THROUGH MATHS: Z0OLOGIST

JOB DESCRIPTION

A zoologist is a scientist who studies the behaviour, physiology, classification, and
distribution of animals, both in captivity and in the wild. Their daily responsibilities
are highly varied and can include designing and conducting field surveys to monitor
population sizes, collecting biological samples for genetic or health analysis, and
managing conservation programmes for threatened species like the Scottish wildcat
or hazel dormouse. Much of their work is driven by data; they meticulously record
observations and measurements, which are later analysed to test hypotheses about
animal ecology, the impact of environmental changes, or the effectiveness of
conservation interventions. A zoologist might work for a UK-based organisation such
as the Royal Society for the Protection of Birds (RSPB), the Zoological Society of
London (ZSL), government agencies like Natural England or NatureScot,
environmental consultancies, or universities.

The work environment splits between the field, the laboratory, and the office. A
zoologist could be spending weeks at a remote site like the Cairngorms National Park
tracking bird movements, followed by months in a lab conducting microscopic
analysis or genetic sequencing. However, a significant and growing portion of their
role is spent in the office using advanced mathematical and computational tools to
model population dynamics, analyse complex datasets, and write detailed reports.
This analytical work is crucial for providing evidence to inform UK policy, such as
designating new Marine Conservation Zones (MCZs) or authorising new
developments under the Habitat Regulations.



Mathematics is central to transforming raw field data into actionable scientific insight.
It is the foundation of the entire scientific process, from designing a robust sampling
strategy that avoids bias to using statistical tests to determine if a change in a
population is significant or merely due to chance. For example, a zoologist working
for a consultancy assessing the impact of a new wind farm on bat populations would
use statistical power analysis to determine the appropriate survey effort needed to
detect a meaningful effect, ensuring the study meets the rigorous standards required
by UK planning authorities.

HOW MATHEMATICS IS USED

* Statistics and Probability: This is the cornerstone of a zoologist's work. It is used
to analyse data, test hypotheses, and quantify uncertainty. For instance, a
zoologist monitoring the reintroduced beaver populations in Devon and Scotland
would use capture-mark-recapture statistical models to estimate population size
from partial data. They would also use regression analysis to determine the
relationship between environmental variables, such as winter temperature or
food availability, and annual breeding success of a species. Furthermore,
probability theory is essential for modelling extinction risk for UK species on the
Red List, helping organisations like the Joint Nature Conservation Committee
(JNCC) prioritise conservation efforts.

Population Ecology & Modelling: Zoologists use differential equations and
matrix algebra to create population models. These models predict how animal
populations will change over time under different scenarios. A key application is
in fisheries management, where scientists at Cefas (Centre for Environment,
Fisheries and Aquaculture Science) use models to set sustainable catch limits for
North Sea cod. Similarly, matrix models are used to understand the population
viability of endangered UK species, such as the sand lizard, by calculating
growth rates based on age-specific survival and fecundity data.

Geometry and Trigonometry: These are vital for field-based spatial ecology.
Zoologists use trigonometry to calculate the distance to an animal using
rangefinders and clinometers, which is essential for accurate population density
estimates. Geometric principles are applied in designing transect lines for
surveys (e.d., for counting butterflies on a nature reserve) and in calculating the



home range size of a mammal, like a pine marten, from GPS tracking data using
methods like Minimum Convex Polygons (MCPs).

Bioinformatics and Genetics: Modern zoology often involves analysing large
genetic datasets. Mathematics is used in calculating genetic diversity within
populations, estimating relatedness between individuals, and modelling gene
flow. A zoologist studying the fragmented populations of water voles in the UK
would use statistical algorithms to analyse microsatellite or DNA sequence data
to understand the connectivity between colonies and assess the risk of
inbreeding depression.

Statistical and Analytical Methods: Data analysis is pervasive. Zoologists use
multivariate statistics (e.g., Principal Component Analysis or Generalised Linear
Mixed Models) to untangle the complex relationships between multiple
environmental factors and species presence. For example, a project analysing the
UK National Bat Monitoring Programme dataset would use sophisticated
modelling to identify national population trends and the drivers behind them.
This rigorous, quantitative analysis is what allows UK conservation charities to
report robustly on the state of the nation's wildlife and lobby effectively for policy
change.

KEY SKILLS & TOOLS

Skill/Tool ABpplication

The leading software for statistical computing and graphics in

ecological research. A zoologist uses packages like ‘lme4" for fitting

. . complex models (e.g., modelling bird counts from the British Trust

R with RStudio . . .
for Ornithology's surveys with random effects for site and observer)
and ‘ggplot2® for creating publication-quality graphs for reports and

scientific papers.

Geographic Information Systems are used for spatial analysis and
mapping. Mathematically, this involves geostatistics, spatial
GIS Software interpolation, and overlay analysis. For example, a zoologist might
(QCGIS/ArcCIS) use GIS to model the habitat suitability for nightjars in Thetford Forest



by statistically correlating known nest sites with digital layers of
vegetation height, topography, and proximity to paths.

A specific statistical method and software suite used to estimate

Distance animal population densities from line or point transect survey data. A
Sampling marine zoologist on a boat survey in the Moray Firth would use this
Analysis to calculate the abundance of harbour porpoises, accounting for the

probability of detecting animals that are further away.

Used for automating data processing, conducting complex

simulations, and applying machine learning algorithms. For instance,
Python a zoologist might write a Python script to process thousands of

. camera trap images from a UK woodland using an Al model to

Programming . . . .

identify species, and then another script to run an agent-based

model simulating the effects of climate change on species

distributions.

Used to track animal movement. The raw data (latitude, longitude,
Radio/GPS timestamps) is processed mathematically to calculate movement
Telemetry rates, home range size (using kernel density estimation), and habitat
Equipment selection preferences through Resource Selection Functions (RSFs),

Scientific Report

which are a form of statistical regression.

The ability to clearly explain complex mathematical findings, such as
statistical results and model predictions, to non-specialist
stakeholders is crucial. This includes writing reports for UK

Writing . )
government bodies (e.g., Natural Resources Wales), planning
departments, and public-facing articles for conservation charities.
A fundamental mathematical skill to ensure studies are efficient and

Experimental scientifically valid. Before embarking on a costly field study, a

Design & Power
Analysis

zoologist will perform a statistical power analysis to calculate the
required sample size to detect a meaningful effect, ensuring the
project's findings will be robust and defensible.

Typical Pathway: The standard pathway begins with strong GCSEs and A-levels in
Mathematics and Sciences, particularly Biology. Entry to the profession is almost
always via a relevant undergraduate degree (e.g., BSc in Zoology, Biology, or
Ecology) accredited by the Royal Society of Biology, which will contain significant
mathematical and statistical training. Many zoologists then pursue a specialised MSc
(e.g., in Conservation Science, or Applied Ecology) to gain advanced analytical
skills. Entry-level positions include Research Assistant or Field Officer roles with



organisations like the Field Studies Council or Wildlife Trusts. Career progression
leads to roles such as Senior Ecologist, Conservation Scientist, or Research Fellow.
Gaining Chartered Status (CEcol or CBiol) through the Society of Ecology and
Evolution or the Royal Society of Biology is a recognised mark of professional
competence and aids career advancement in the UK.

Industry Demand: Demand for zoologists in the UK is steady, driven by national and
international biodiversity commitments, stringent environmental regulations for
development (e.g., Biodiversity Net Gain), and the growing focus on climate change
impacts. The UK government's legally binding target to halt species decline by 2030
creates ongoing need for monitoring and research expertise. Roles requiring strong
quantitative and data analysis skills are particularly sought after, as the field becomes
increasingly data-driven. Opportunities exist in consultancy, government agencies,
research institutions, and the third sector with major NGOs.

Real-World Impact: Zoologists play a critical role in conserving the UK's natural
heritage. Their mathematical work directly informs the protection of species like the
bittern and large blue butterfly, which have been brought back from the brink of
extinction through evidence-based conservation. They are essential for sustainable
development, ensuring infrastructure projects like HS2 minimise ecological damage
through rigorous Environmental Impact Assessments. Furthermore, their research on
disease ecology (e.g., modelling the spread of bovine TB in badgers) and sustainable
agriculture (e.g., quantifying the benefits of pollinator services) has significant
economic and societal benefits for the UK.
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