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ABOVE: A page of sailing directions* taken from the journal of Alexander Gillespie, a skipper in medieval
Elie, Scotland. He was a much travelled mariner who compiled his own notes. This extract was chosen for
its inclusion of a fire beacon. It details the course to be taken into the Dutch port of Brielle or den Briel, a
very old fortified town and seaport. (In English it was often written as the Brill.) Dated 14 March 1663, the
instructions are for steering east of southeast to Brielle with the steeple (stipol) and church (Sint Catharijne
kerk with a tall square tower) of Brielle on the right. The way into the port is past the “fyre lit on lanthorne”,
a reference to the old lighthouse now known as Stenen Baak (below right) built in 1650.*> The Hook of
Holland is to the north of Brielle and today there is a lighthouse at Vuurtoren. The modern map is greatly
altered because this is the entry into the giant port of Rotterdam and there has been a great deal of land
reclamation.
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Practical Lighting Methods In
The Medieval Period

y this pointin the book, you will be entirely aware

that we are fundamentally concerned with the
creation of light. We take it so much for granted in
times when the flick of a switch, or even a spoken
command to a smart speaker, can result in our
immediate environment being bathed in as much
light as we might have in full daylight. It is difficult
to imagine a world in which that was not possible.
Electricity has been available to ordinary people in
their homes for little more than a century, before
which light could be made from lamps burning
town gas (if you were lucky) or else paraffin.’® In
medieval times, the only way to make light was
to burn something. And to make bright lights you
had to burn your chosen material at a faster rate -
usually using more of the same, making the flame
bigger. There was no way to amplify that. It was not
until the 18th century that practical methods were
developed for magnifying the intensity of light with
parabolic reflectors.’

Fuels

Various fuels were used for making light,
depending on factors such as availability,
affordability, and local customs. Some of the most
common fuels used for lighting during this period
included:

Tallow Candles

Tallow candles were among the most widespread
sources of artificial light in medieval Europe. These
candles were made from animalfat, usually rendered
from beef or sheep, which was poured into moulds
along with a wick made from cotton or hemp.
Tallow candles provided a relatively inexpensive
and accessible source of light, although they tended
to produce a smoky flame and an unpleasant odor.
When science was eventually applied to light, it was
the amount of light emitted from a ‘standard’ candle
that became the unit of measurement, remainingin
use until quite recently.’®

Beeswax Candles

Beeswax candles were considered a luxury item
due to their higher cost compared to tallow candles.
Beeswax candles burned cleaner and emitted a
pleasant fragrance, making them preferred by the
wealthy and in religious ceremonies.
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Oil Lamps

Oil lamps were another common form of lighting,
especially in areas where animal fat or beeswax was
less readily available. These lamps typically burned
vegetable oils such as olive oil or rapeseed oil. Qil
lamps could be made from materials like clay, metal,
or glass, and they were often suspended or placed
on surfaces to provide illumination.

Rushlights

Simple, homemade alternatives to candles,
rushlights were found, particularly among poorer
households. They were made by soaking the pith
of rush plants in animal fat or grease, then allowing
them to harden. Rushlights provided a dimmer light
compared to candles but were an affordable option
for those with limited resources.

Wood and Biomass

In some cases, wood and other biomass
materials were burned in open fires or enclosed
braziers to provide both heat and light. However,
this method was less common for indoor lighting
and was typically reserved for outdoor gatherings
or larger spaces.

Oil

Itistrue that oil - a fuel created by the fossilization
of ancient organic matter - has been seeping to the
Earth’s surface from deep underground for millions
of years, and there are historical accounts of ancient
civilizations using naturally occurring oil for various
purposes, including as a fuel source. One of the
most famous examples is the ancient city of Babylon
(located in present-day Iraq), where bitumen, a
form of petroleum, was used for waterproofing and
construction as early as 4000 BCE.

The Sumerians and other Mesopotamian
civilizations also used bitumen for various purposes,
including as a binding agent in construction.
Additionally, indigenous peoples in various parts
of the world, such as Native American tribes in
North America, used oil from natural seeps for
medicinal and ceremonial purposes. Despite that,
the widespread use of petroleum as a fuel source
didn’t occur until much later in history, with the
development of refining techniques and the
invention of the internal combustion engine in the
late 19th century.



This transition occurred gradually throughout
the 19th century with the arrival of paraffin oil, also
known as kerosene or lamp oil, that was derived
from the refining of petroleum. Its discovery and
development parallel the broader understanding
and utilization of petroleum products.

The modern production of kerosene as a lighting
fuel can be attributed to the Canadian geologist
and inventor Abraham Gesner. He developed a
process to distill and refine crude oil into various
useful products, including kerosene. He patented
this process in 1854. Gesner’s invention greatly
improved the efficiency and affordability of lighting,
leading to the widespread adoption of kerosene
lamps in households and businesses around the
world.

So, while paraffin oil itself may not have a
single ‘discovery’ moment, its development and
commercialization are closely tied to the broader
understanding and refining of petroleum, which
began in the 19th century.

Coal

The discovery of coal dates back thousands of
years, and it’s difficult to pinpoint a single location
as the first discovery. However, some of the earliest
known uses of coal were in China, where it was
used for heating and cooking as early as 3,000 years
ago. We do not, at this stage consider the burning
of coal for making light. While coal did exist in some
parts of Europe during medieval times, its use was
limited.

The earliest documented coal mining in Europe
datesbacktothe Middle Ages, with coal being mined
in places like England, Germany, and France. These
early mines were typically small-scale operations,
and coal was primarily used for local consumption.
Since it was not transported, it was never generally
available.

It wasn’t until the Industrial Revolution, again, in
the 18th and 19th centuries, that advancements in
technology, transportation, and mining techniques
led to the widespread adoption of coal as a primary
fuel source for industry, transportation, and
domestic heating.

The expansion of coal mining grew with the
development of steam engines, which were
powered by burning coal. Steam engines were
integral to the Industrial Revolution, driving
machinery in factories, powering locomotives for

ABOVE: The fire grate or chauffer which was used to
provide the coal fire light at St. Agnes lighthouse in
the Isles of Scilly is preserved in the gardens on the
island of Tresco.

transportation, and facilitating the mechanization
of various industries.

By the mid-19th century, coal had become the
primary fuel for industrial processes, transportation,
and heating in many parts of the world. Its
abundance, relatively low cost, and high energy
content made it indispensable during this era of
rapid industrialization and urbanization.

It is perhaps surprising that coal was not a more
prominent material in medieval times, since it was
such an important material for making iron and
steel in later centuries. However, during the early
stages of the Iron Age, which began around 1200
BCE in the Near East, iron was primarily produced
using wood charcoal as the fuel source. Clearly,
this predates the widespread use of coal in iron
production.

The process of production involved smelting in a
bloomery furnace. Iron ore, an oxide of the metal,
typically hematite or magnetite, was heated with
charcoal in a furnace to high temperatures. The
carbon in the charcoal reacted with the oxygen in
the ore, reducing the iron oxide to metallic iron.
Charcoal was preferred over raw wood because
it burns hotter and produces less smoke and
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impurities. Moreover, charcoal was readily available
and could be produced through the controlled
burning of wood.

We conclude, therefore, that while coal was
known to ancient peoples, it wasn’t widely used
in iron production until much later, during the
Industrial Revolution.

The availability of coal in medieval times varied
depending on the region. While coal deposits
existed in certain parts of Europe during the
medieval period, its use as a widespread fuel source
was limited for several reasons:

Knowledge and Technology

During medieval times, the technology for
efficient extraction and utilization of coal was not
well-developed. People were aware of coal deposits,
but they lacked the means to mine and process
coal on a large scale. Coal mining techniques were
primitive compared to later centuries, and coal was
often extracted from surface outcrops or shallow
mines using manual labor.

Alternative Fuels

Other fuel sources such as wood, peat, and
animal dung were more commonly used for heating
and cooking in medieval Europe. These fuels were
more readily available and easier to harvest or
collect compared to coal.

Quality of Coal

The quality of medieval coal deposits varied
widely, with some containing high levels of
impurities such as sulfur and ash. This made
medieval coal less desirable for fuel compared to
later, higher-quality coal deposits discovered during
the Industrial Revolution.

Social and Economic Factors

The socio-economic structures of medieval
society also influenced the use of coal. In many
regions, coal mining was controlled by feudal lords
or religious institutions, and the production and
distribution of coal were often limited to local
markets.

Inescapable Fire

tatements of the obvious may seem trivial but
must nevertheless sometimes be made. The
common factor in all of the methods of making
light that was known in medieval times was fire. It
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was necessary to burn some kind of fuel in order
to create light when the natural light from the Sun
was unavailable. Nothing would change that basic
fact until Michael Faraday invented electricity in
the mid-19th century.?® And different fuels required
different methods with which to make them burn.

In the English language, the word ‘beacon’ has
been long used for an open fire that was intended
as a signal. It would have used coal or wood in
significant amounts that the resulting fire could be
seen over a large distance. It is likely that the earliest
beacons were used to warn of an impending threat,
perhaps an approaching enemy force, for example.
And, of course, it was well known that for the signal
to have its maximum effect, it should be shown
from a high elevation.

Over time, the word beacon became used in
broader contexts where it still represented a signal
but with a more specific purpose and the light might
have been smaller, used a different fuel, and even
been encapsulated in a dedicated device to make
a lantern.

Thus, when we inspect old literature looking for
references to the sites and use of possible lighted
aids to navigation, we frequently come across
the noun, beacon, without generally being able
to describe it accurately or to know exactly why
it was used. Nevertheless, we can confidently say
that the beacon was a fire, whether small or large,
and burning a fuel. Its purpose is less well defined,
and a beacon could easily have been lit at a given
location with no intention that it might be used for
navigational purposes.

Another inescapable fact is that all of these
firelights were primitive and by definition unreliable.
Indeed, this was one of the mostimportant elements
in the improvements to lighthouse technology that
had to wait until the industrial age.

Fires need to be kept supplied with fuel and could
be obscured with smoke. They needed constant
attention by a human if they were to continue to
be of service. They could be extinguished by rain,
wind or other inclement weather unless they were
enclosed in some way, but to enclose any kind of
fire required the transparency of glass which for
centuries was a rare commodity in any other than
the crudest form.

Inevitably, all lights that were set up during
the medieval period were either ineffective or
unreliable or both.



Sailing In A Dark Age

Most of us cannot imagine steering a boat at
sea in total darkness, tired and needing our
beds back on dry land. Perhaps those readers who
are experienced sailors will protest to the contrary,
but logic tells us that in the act of steering a boat
towards a destination the most fundamental need
is to observe an approaching coastline. With no
other artificial aids than, perhaps, a compass, the
very experienced mariner will use a combination
of observations and local knowledge to judge his
position. The wind direction, the state of the tide,
the time of year, and even intuition, are just some
of the factors that come together to computing his
location.

As you approach the land, the dark outline of the
shore adopts many shapes, rounded, jagged, tall,
flat, minimal to the point of being a thin line on the
horizon, but surely it would be dangerous to rely
upon these alone? Squinting hard through enlarged
pupils, their width dependent upon the amount of
moonlight, you would look for any kind of marker
to help with the identification - a building, a group
of trees, a small island shape or group of rocks just
offshore, but these are all deceptive when viewed
from a different angle, even in broad daylight, which
there isn’t at this moment. Something special is
needed that stands out as being special, individual,
even unique.

In times when populations were a small fraction
of the size they are today, the darkness would
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LEFT: An image showing the
fleet of the Royal Navy under
the command of Admiral Sir
Cloudesley Shovel at the time
of its almost total loss in the
Isles of Scilly in 1707 and the
deaths of some two thousand
seamen. The tragedy occurred
despite the presence of a coal-
fired light being shown from St.
Agnes.

e,

have seemed even more pervasive. The number of
havens, or just sites of habitation would have been
so few compared to the extent of the sea surface to
be travelled. Oh, for a light to guide us home!

Alightinthe darkness offers great hope, for when
setin the context of all the other factors | mentioned
above, the combination offers a big improvement
in your chances of correct identification of position.
The medieval mariner could not conceive of
anything other than a simple glow in the gloom,
frustratingly faint at first, hopefully stronger later.
Its colour, its shape, its brightness were beyond
reason and there could be no hope of any other
confirmation of identity by such a wild idea as a
coded flash. That was still many centuries away.

No, the light alone was enough. Or was it?

What if the flames had gone out ... they’d run out
of fuel ... the light had been extinguished by rain,
wind, or other bad weather? What if its minder had
fallen asleep? You’d look for a light and see none.
Catastrophe. You might be in entirely the wrong
place ...

In 1707, Admiral Sir Cloudesley Shovel and his
fleet were returning to England after a battle with
the French. His navigation was flawed and he was in
the wrong place - actually in the reef-strewn Isles of
Scilly - and ignored the advice of a junior man who
happened to be a local who recognised where he
was. A terrible loss took place as 1,700 sailors were
drowned when the ships ran onto rocks. Ironically,
there was a coal-fired light on St. Agnes, established
in 1680. It did not save them.?°



ABOVE: Blaeu’s map of the approaches to the English Channel was
made before the Scilly light was established. Sadly, his maps did not
show lighthouses.

Notes

1 Taylor, p3.

2 A much more detailed presentation about navigation in early times is
given in Ancient Lighthouses, chapter 2.

3 Ancient Lighthouses, chapter 2.

4 The astrolabe is believed to have been invented in ancient Greece
around the 2nd century BCE. The exact origin and inventor are not
definitively known, but it is often attributed to Hipparchus, a Greek
astronomer, mathematician, and geographer. The astrolabe was later
refined and further developed by Islamic scholars during the medieval
period, particularly during the Islamic Golden Age. It became an essential
tool for astronomers, navigators, and astrologers for determining the
positions of celestial objects, timekeeping, and navigation.

5 Lane, p612.
6 Lane, p613.
7 Ancient Lighthouses, p52-58.

8 Bound volumes of Blaeu’s maps exist today and fine copies can sell at
auction for as much as £50,000.

9 Ancient Lighthouses, 81ff

10 Mauro, Chiara Maria: Sailing Directions. Echoes of Ancient Nautical
Knowledgeinthe Periplousof Ps.-Skylax. https://www.ancientportsantiques.
com/wp-content/uploads/Documents/AUTHORS/Mauro/Mauro2022b-
Skylax.pdf. The plural of periplus - or periplous - is periploi. The author of
this was a Greek called Pseudo-Skylax, sometimes written as Ps-Skylax.
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of Ps.-Skylax p66.

12 Ward, Robin: The earliest
known sailing directions in English.
Deutsches Schiffahrtsarchiv, (2004)
27, 49-92. See p52 and p56. https://
nbn-resolving.org/urn:nbn:de:0168-
ssoar-55784-7.

13 In the digital collection
Early English Books Online 2.
https://name.umdl.umich.edu/
A16189.0001.001. University of
Michigan Library Digital Collections.
Accessed March 16, 2025.

14 Collections: Alexander Gillespie
- University of St Andrews, Part 14.

15 We note how the current stone
tower is solid, compared to what
looks like a simple elevated platform
in the author’s notes. Perhaps that is
how it looked at the time.

16 A detailed history of the
development of electricity in
lighthouses is given in my book,
Light on the Forelands. There are
also significant descriptions of the
making of lights on my pharology
website.

17 This is despite the principle
being discovered by the ancient
Greeks. See my book on Ancient
Lighthouses.

18 For detailed discussion of this
subject see Light On The Forelands,
p40-43. Also https://www.
pharology.eu/howlighthouseswork/
H14a_candles.html

19 The first serious use of
electricity for making light was
in lighthouses at South Foreland,
England in the 1860s. The full
detailed story of this is given in the
book by Ken and Clifford Trethewey,
Light On The Forelands (2022).

20 Whilst true in essence, this
story about the causes of the tragedy
has been discredited by historians,
but remains popular in folklore.



