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The Tools of Empire?
Cassie Newland

ABSTRACT
This piece problematises Daniel Headrick’s 1981 work on 19th-century telegraphy: Tools of Empire.
Instead of viewing the telegraph as a neat Imperial tool, this piece deconstructs the cables into its
messy constituent parts, teasing out the international landscapes of people and materials linked by
them. We move from the colonial copper-smelters in Chile to the indigenous gutta-percha collectors
of Sarawak; from the peasant tar-burners of rural Sweden to the turpentine workers trapped in camps
in the postbellum American south; from the partying jute-growers of Bangladesh to the roaming
cable engineers on the Indian Ocean. This piece uncovers the people, the struggles, the indigenous
knowledge and the hidden work that went into a key piece of 19th-century technology.
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Many will be familiar with Daniel Headrick’s seminal work The Tools
of Empire, published 40 years ago this year. While being wide-
ranging and ambitious, it is a book of its time. In it, Europeans,
with their ‘innovative entrepreneurial spirit’, use their technologi-
cal advances to ‘penetrate and conquer’ their colonies.1 The
book is a rousing yet straightforward story: technology drives
Empire. Technologies arrive, fully formed in the world, fresh from
the minds of their inventors, to be neatly deployed to subjugate
and rule. This is not, however, how many now understand technol-
ogy, or for that matter empires. Where is the experimentation, the
messiness, the failures, the accidents happy or otherwise? Where
are the backstories, the deals done, the substitutions and adap-
tations, the fraud? Where is the indigenous knowledge? Where,
in fact, is humanity?

Today, the successors of those communications technologies
allow us access to research materials undreamed of 40 years
ago. Digitisation of archives, open-access publishing, Google
Translate, Google Earth, social media forums, online conferences;
a whole new set of resources and perspectives now exist,
around which we can build new methodologies and tell
different, more diverse stories. This article, therefore, returns to
Headrick’s ideas but with the advantage of these new tools, to
re-examine the relationships between empire and technology,
and between people and things. This article aims to loosen tech-
nology’s sensible corsets and let it sprawl into messy specificities.
It aims to find the people again. It is also an archaeology that
matters, an archaeology with materials at its very centre. In this
way, then, this is an article that hopes to address the multi-scalar
debate within archaeology: how to relate the minute details of
sites, objects, events, etc. to the large, connected, international
aspects of telecommunications technologies. This means that
the existence of what writers such as Orser call the ‘shadowy
forces’ of colonialism or capitalism cannot be assumed but must
instead be sketched out from first principles.2

We begin, then, with a small section taken from the submarine
telegraph line known as the Cape Cable. It was made by TELCON
(the telegraph construction and maintenance company) in the
first months of 1879. Funded with a generous government
subsidy, it was designed to put London and Cape Town in direct
communication in the hope of preventing the Boer War; some-
thing it conspicuously failed to do. As all good archaeologies do,
we start with what we know. In this case by identifying the
materials within the cable section. This 1877 quote from Ayrton
describes it as ‘a copper conductor, the insulator composed of

layers of gutta percha joined together with Chatterton’s com-
pound, a serving of [… ] jute, the iron or steel wire sheathing’.3

This ‘recipe’ can be used to sketch out a landscape of the
materials, showing us where they came from and who was
involved in taking them from a raw material to a finished cable.
This article will therefore explore what those industries looked
like; what the workers’ jobs and wider lives were like, and what
wider social, economic or political processes were those people,
materials or industries caught up in? We will then turn briefly to
the manufacturing process, cable laying and eventually the oper-
ation of the stations and the lives of those working there. Through
answering these questions we are not so much creating an object
biography but using the cable as a kind of transect to sample the
many lives and landscape involved with it. This networked picture,
instead of relying of a single — often arbitrary — site, or location,
follows the threads of materials wherever they led, irrespective of
borders, politics or languages. By necessity, then, this article can
provide only a stripped-down sketch but will hopefully still give
a flavour of the stories which are woven together in this piece of
cable technology.

Copper

The first material from Ayrton’s recipe is the copper used for the
central conductor. The copper carries the messages, in the form
of electrical signals. While the history of copper in the 19th
century is relatively well known, the history of the copper used
in telegraph industries is less so.4

The year 1879, when the Cape Cable was being constructed,
was an interesting one in world copper ore production. As is
clear from Table 1, copper production from Spain, Portugal,
Germany and especially the US was rising rapidly, while pro-
duction from places such as Chile and the UK was declining.5 Stat-
istically speaking, the copper for the Cape Cable could be coming
from one (or indeed many) of several countries. To work out which
one we need to approach the documentary record. The clues lie
with the 1861 Matthiessen report, which explains why, on paper,
copper should be a much better conductor of electricity than it
was measured to be in experiments.6 William Thompson, later
Lord Kelvin, had previously discovered that impurities, such as
tin and lead, reduced conductivity. He remained, however,
flummoxed as to why conductivity in practice still lagged behind
that which was theoretically possible on paper.7 Matthiessen dis-
covered that the missing impurity was air: oxygen from the air
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dissolved in the molten copper and evolved into microscopic
‘bubbles’ during the drawing process. With this long-standing
problem solved, some manufacturers retooled their factories and
began making high-conductivity copper wire specifically for the
telegraph industry. Importantly for the study of the Cape Cable,
the origins, supply chain, and manufacturing centres of this new
‘conductivity copper’ looked markedly different from copper
made for its mechanical properties.

The leading company that emerged in this new field was the
Birmingham firm of Bolton & Sons who retooled their Oakamoor
works to produce high-conductivity copper for the telegraph
and electrical industries. Their focus on producing high-conduc-
tivity copper led Bolton & Sons to source their copper incredibly
selectively, buying only the best ‘picked’ or ‘selected’ bars from
dealers like Edward Logan in Birkenhead. When we rifle Logan’s
accounts we find that they in turn imported their copper exclu-
sively from Chile in the form of quality controlled ‘chili bars’:
copper bars which had been smelted at source, prior to shipping.8

Chile had been exporting processed copper since the 1830s when
reverberatory furnaces had been introduced from Swansea.9 These
were known in Chile as the ‘English System’, which no doubt
pleased the Welsh. Chile exported around 400,000t of copper
that year, which means that narrowing down the likely region
for the Cape Cable copper is difficult. Isotope analysis can match
finished copper to its original ore, but as different kinds of ore
are found in different layers in the mine, rather than varying by
region, this is not a useful method for securing the origins of a par-
ticular copper.10 The historical record must again be interrogated
for clues. Handily, although copper ore was exported from mines
throughout Chile in the 1870s, the smelters established to
process the ore for export numbered only four: two in the north,
and two in the south.11 Of these, the firms at Guayacán and
Tongoy were considered to produce ‘chili bars’ of the very
highest quality for export. Both were owned by the Urmeneta y
Errázuriz Company. Economic historian Valenzuela notes that
Guayacán, in particular, concentrated its efforts on supplying the
highest quality bars.12 If Bolton & Sons were, as they claimed,
using only the best quality ‘chili bars’ then they were likely to be
using those smelted by the Urmeneta y Errázuriz Company at
Guayacán. So what might life have been like in Guayacán?

Guayacán

Smelting in Chile was a largely foreign-run industry. Indeed, the
Consejo de Monumentos Nationales de Chile refer to Guayacán
as an important Colonia Inglesa or ‘English Colony’.13 As shown
in the 1875 census, of the 2,076,000 people listed as living in
Chile, 26,636 were foreign born.14 The British made up a large con-
tingent and included many skilled emigrants from Swansea and
Cornwall enticed by cheap sea passage, the abundant supply of
good quality ore, and the relatively high level of wages.15

An 1872 letter from the managing director of the works
describes the colony as numbering around 40–50 British workers
overseeing the running of the factory and some 250 Chilean-
born workers.16 According to the letter, the British employees

were ‘lodged in excellent houses and receive from £12 to £30
per month, according to their skill with coal, Labourers of the
lower orders were paid far less, around £5.50 per month. Water
and medical attendance were provided free. This is actually
quite unusual as their contemporaries at the mines paid upward
of £1 12s for a 40l cask of water.17

Residential patterns within the village appear to have been
structured hierarchically, reflecting the socioeconomic status of
the workers. An article from Chile Ilustrado explains that to the
north of the village is a terrace of 30 mediaguas for married
Chilean workers. Parallel, and to the south, runs a second terrace
for the ‘English workers, who are numerous’.18 The mediaguas
were simple, uniform rows of dwellings constructed with stuccoed
timber or adobe walls and corrugated iron roofs ‘in perfect cleanli-
ness’.19 The houses, though basic, are sufficiently well built for
many to still be standing on Hermeneta and Errazuriz streets
today (Figure 1), though the two-storey laboratory building was
destroyed by an earthquake at some point before 2012 (Figure 2).

Chile, however, was not an empty tabula rasa when the Eur-
opeans arrived. More than 40,000 ‘Indians’ are recorded on the
1875 census (though you will note they are not included in the
‘native born’ section of the census and no differentiation is
made between the sexes or different tribal origins). Around Guaya-
cán, these numbers refer largely to the Mapuche people who have
been continuously and violently resisting European incursion since
the mid-16th century. The Mapuche had long succeeded in
confining the Spanish to the centre of their lands.20 From 1871,
however — the exact moment that Guayacán is founded — the
Europeans have once again begun to push into Mapuche lands.
Conflict returns and there is a constant state of low-grade war.21

By 1879 — the time that the copper for our cable is being
smelted — Europeans are also pushing north into the copper-
rich Antofagasta region, sparking war with Bolivia and Peru.22 Sur-
rounded on all sides by conflict over land, with its rich minerals,
Guayacán, sitting safely between the two, in the very heartland
of colonial Chile. The Mapuche, forced from their lands on all
sides, subject to pillage, smallpox and war, rapidly dwindle. Their
numbers will drop still further from the 40,000 shown in the
1875 census, reaching an all-time low of 25,000 just a few years
later.23 Conductivity copper is a small but integral part of this
insurgency process. The quality of the Chilean ores an irresistible
prize, sending both mines and armies marching ever deeper into
native lands. The spoils of this conflict to be smelted by the
British at the coast.

Gutta-Percha

The next ingredient on the cable recipe is gutta-percha, a natural
tree sap which, while solid at room temperature, becomes mould-
able when heated and can be worked into almost any desired
shape. It also happens to be an excellent electrical insulator and
impervious to salt water.24 Gutta-percha was famously ‘discovered’
by the British in 1843. It had, of course, been in use in the regions
in which it grew for traditional items such as knife handles, whips
and bowls for a very long time.25 Indeed, gutta-percha was not
even new to England in 1843, a sample in John Tradescant’s
cabinet (now the core of the Ashmolean collection) dates from
the 1650s.26 Many items, such as the famously tough sjambok
whip, seem to have already been exported and were available
for purchase in London shops. What had actually happened in
1843 was that the Victorian intelligentsia finally caught wind of
this wonder-stuff. So swiftly was gutta-percha to become impor-
tant to the British that histories of its discovery were almost
immediately penned and with medals handed out to the deser-
ving ‘discoverers’.27 It is this well-rehearsed hagiography that
stands as the historical record.

The first use of gutta-perch to insulate telegraph cable was
made by Charles Walker, Electrician to the South Eastern Railway

Table 1. World production of copper ore in tons (Barton, A History of Copper
Mining, 91).

Country Years 1871–80 Years 1881–90
UK 47,000 21,000
Germany 65,000 153,000
Sweden 6,400 7,900
Norway 18,000 21,000
Other Countries 96,000 231,000
Chile, Bolivia & Peru 479,000 367,000
US 186,000 730,000
Australia 110,000 110,000
Spain and Portugal 182,000 482,000
Japan - 102,000
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company, who in 1847 designed a machine which sandwiched
copper wire between two fillets of gutta-percha.28 Werner von
Siemens is credited with insulating an experimental wire with
gutta-percha in that year and later laid a much better-documented
cable across the Rhine in 1848.29 But the process that really
ensured the submarine cable industry took off was patented by
Charles Hancock of the Gutta-Percha Company in that same

year, Hancock’s machine achieved a seam-free wire coverage by
using a process of extrusion.30 For a material so important,
gutta-percha was an unnervingly vulnerable resource. Gutta-
percha trees will only grow on a narrow strip of land encompass-
ing the Malay peninsula, Sumatra, Java, Sulawesi and the island of
Borneo. Trees grow in the jungles of the alluvial plains and a short
way up the foothills. Worryingly for the British, the only parts of the

Figure 1. Guayacán square showing pressed-zinc sheeting church, administrative buildings to left and housing to right (Wikipedia Commons Xarucoponce
12 February 2010).

Figure 2. Errazuriz street in Guayacán, Chile showing collapsed laboratory building, August 2012 (© 2022 Google).
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gutta-percha growing world that they had access to were Singa-
pore, the area around Malacca, and Penang Island in the north.31

Gutta-percha trees grow to between 30m and 60m in height,
with diameters of 1–1.5m. They are slow to mature and the all-
important sap can only be collected once the tree is around 30
years old.32 Gutta-percha trees cannot be tapped like rubber
trees but had to be felled several feet from the ground using a
biliong or axe. The bark of the trunk was then ringed at intervals
of approximately 150–300mm to allow the sap to run out
(Figure 3). Coconut shells, leaves or any handy containers were
then used to collect the dripping sap. Gutta-percha coagulates
very quickly and the vast majority of the sap could not be
drained, meaning that each tree produced very little. Tully esti-
mates as little as 11 ounces (312g) of latex from any one tree!33

This traditional method of collection was sustainable when
gutta-percha was just one of dozens of locally sourced and
locally used jungle products. The increasing demand from the
European cable industry led to this soon becoming unsustainable.
Collins, writing in 1878, estimates British imports as amounting to
1,340t in 1877 alone, which equates to approximately four million
trees.34 The crazily high prices that the material commanded on
the world market ensured that every gutta-percha tree was effec-
tively subject to a bounty, driving collectors further into the forests
until entire regions were cleared of the species.

Oxley notes the almost complete elimination of gutta-percha
trees from the island of Singapore by 1847.35 Sérullas, writing in
1892, reports the tree as extinct from Malacca and Selangor by
no later than 1875 and from Perak region by 1884.36 Worries
about the exhaustion of supply which began in the very early
years of its discovery become an increasingly common theme.
By the time the Cape Cable was being manufactured in 1879,
Kew Gardens reports that the supply of gutta-percha from the
British territories on the Malay peninsula were beginning to
cease.37 Even the expansion of the Straits Settlements in 1874 to
include Pangkor Island and the Dindings on the Malay peninsula

did little to ease the pressure. British eyes began to turn to
Borneo and Sumatra. In 1879 five million trees were cut down
for their gutta on the island of Borneo and exports exceeded
3,300t from Sarawak alone.38 It is likely, therefore, that the gutta
for our cable came not from the dwindling supplies in British
held Malaysia but via an informal trade network from the various
Sultanates and Dutch-controlled territories of Borneo and
Sumatra.

Dunn describes the early ‘jungle products’ network. Indigenous
hunter-gatherer groups, living deep in the interior of the forests,
would cut and collect the gutta. They pass on the raw products
to the primary traders, sometimes specialist members of the
same ethnic group, but more frequently belonging to neighbour-
ing indigenous groups who are closer to rivers for transport. The
primary traders sell to the secondary traders located in the more
sedentary settlements along the rivers or coasts, who in turn sell
to the tertiary traders in the major ports. The tertiary traders
were predominantly migrant Chinese and had got into the
jungle products business to trade sago and edible bird nests and
who were now capitalising on the booming gutta-percha
trade.39 The jungle products network stands in stark contrast to
other cases of colonial resource exploitation. There is no obvious
imperial centre ruthlessly exploiting the resources of the colonial
periphery. Rather, there is a great deal of autonomy, flexibility
and informality. There is no debt, no landowner and no coercion
in the jungle-products market. The long arm of the British (or
indeed the Dutch, Chinese or Bruneian) government was not to
be seen in the depths of the jungle, or indeed in the smaller
ports. British involvement in the network began only at the entre-
pôt ports of Sarawak and of the Straits Settlements, funnelling
gutta-percha onto the world market.

The British were acutely aware of exactly how little control they
had over this vital raw material and worried constantly about the
unsustainable nature of the industry. They attempted to fix it with
economic botany: the discovery and exploitation of exotic plants,

Figure 3. ‘Kayans working gutta percha’ c. 1910 (Charles Hose and William McDougall, The Pagan Tribes of Borneo [London: Macmillan and Co., 1912], 50).
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pioneered by the Royal Botanic Gardens at Kew. Kew ran an infor-
mal network of botanical gardens, established in British colonies
around the world.40 Enthusiastic amateurs and local horticultural
societies would ship promising-looking plant specimens back to
Kew with any willing ships’ captain who happened to be going
in the right direction. McCracken estimates that a staggering
10,000 specimens were shipped to Kew annually.41 Once there,
they would be catalogued, propagated, experimented with and
then sent out to other gardens in the network for trials in planta-
tion-style agriculture. Tea came to be grown in India through
exactly this process. Seeds of the gutta-percha tree were packed
into tins and envelopes and sent out to the far reaches of the
Empire. Saplings were propagated by the thousand, packed into
Wardian cases (a kind of cucumber-frame cum trunk) and
stacked onto steamers bound for British territories the world
over. The attempt was exhaustive but — as the Kew bulletin
notes in 1917 — was to no avail.42 Gutta-percha would only
grow in the British territory of Malaya and the foreign territories
of Sumatra and Java. The gutta-percha of our Cape Cable was
part of the steady and practically unchecked exploitation of wild
gutta-percha supplies.

Chatterton’s Compound

The next item on the Cape Cable recipe is Chatterton’s compound.
Ayrton, writing in 1877, mentions that the compound was an
adhesive invented by John Chatterton of the Gutta-Percha
Company, designed to stop the layers of gutta-percha insulation
separating from each other and peeling off the copper core.43 It
was applied by melting the compound in a bath, through which
the various layers of the cable were drawn during manufacture.
It also came in the form of a thick, black stick that could be
melted and used in jointing cable. In fact, in France, if you ask
for Chatterton’s, they’ll still sell you a roll of electrician’s tape.
Ayrton gives the recipe for Chatterton’s composition as being by
weight:

One part Stockholm tar
One part resin
Three parts gutta-percha44

Gutta-percha we know, Stockholm tar and ‘resin’ we will discuss
individually.

Stockholm Tar

Stockholm tar is simply pine tar exported by the Norrländska Tjär-
kompaniet, otherwise known as the Swedish Tar Company, or the
Stockholm Tar Company. Since 1648 the company had held an
export monopoly.45 Every barrel of tar produced in Sweden had
to pass through Stockholm so the barrels could be checked for
quality and branded. This monopoly — though despised interna-
tionally — ensured that only tar of consistent, high quality was
exported from Sweden. Stockholm tar was the first choice for all
naval, military and industrial purposes and, Gamble writing in
1921 notes, continued to dominate the market well into the
20th century.46 The high quality of materials demanded by the
cable industry may again give us some clues as to the precise
origin and type of tar used in the Cape Cable. Borgegård notes
that Industrial tar distillation had begun in Sweden around the
mid-19th century and so would certainly have been in operation
by the time our cable was insulated.47 Industrial tar was,
however, considered poor quality and, as Gamble again notes,
was considered unusable for naval applications.48 Even at the
turn of the 20th century, the export market — and therefore the
telegraph industry — continued to insist upon what was con-
sidered the best quality tar: peasant tar.

Peasant tar was produced using traditional methods as part of a
seasonal inägor/utmark or in-field/out-field system of production.
In summer, arable farming took place on the in-field lands and

grazing herds would be turned into the forests of the out-fields.
Trees would be cut from the out-fields and floated down the
river. Come winter, the herds were brought back to the in-fields
and people turned their attention to digging out the pine
stumps left in the — now frozen — out-field forests.49 This tar-
rich timber was perfect for tar-making. The process seems to
vary little by either region or antiquity. In fact, Villstrand argues
that the methods of production remained static from 1600
onward.50

The structures (Figure 4) are called the tjärdal, literally ‘tar
valley’ in Swedish, usually translated as tar dale. It is constructed
around a trench dug into the slope of a hillside. A pipe, or a
timber trough, is laid along the bottom of this trench and a
funnel-shaped pit is then created in either stone or timber.51 The
pit is then lined with birch-bark or flat stones to prevent the tar
seeping into the ground during burning. This creates distinctive
funnel-shaped earthworks which are to be found liberally scat-
tered through the forests of Sweden. The pit is carefully stacked
with the stump timber, covered with peat or white moss and
smouldered in an even and controlled manner for around nine
days.52 The tar drips from the heated wood, runs down the sides
of the dale into the trough at the bottom, from where it is run
into barrels. The fire must be kept to a smoulder at all times, other-
wise the whole tar dale — along with the newly barrelled tar — is
liable to be destroyed. According to Villstrand this was not
uncommon.53

From start to finish tar making was back-breaking and labour-
intensive work, but it was crucial. The in-field/out-field system
was a largely subsistence one. Everything needed was produced
on the farm and only a barter economy existed. Tar was one of
the few goods produced by the system that could be traded for
cash. And cash was the only thing with which people could pay
their taxes.54 The in-field/out-field system therefore had to
produce tar. Tar-making could become a trap. Unlike other
crops, tar was one of the few products that could be guaranteed
every winter. This meant that tar-merchants were happy to lend
money against future tar production to get you through a failed
harvest or a lean year. It was all too easy to get locked into a
cycle of debt and increasing production, as people struggled to
pay both their taxes and service their debts to the money
lenders. This vicious cycle ensured the world’s supply of tar. The
navies and telegraph companies alike were reliant on millions of
indebted peasants, toiling in the frozen forests of Sweden.

Our cable was made at the point this cycle was reaching its
logical conclusion. The traditional in-field/out-field systems were
being torn up and given over to a ‘stand-alone’ economy of
timber and tar. Efforts were moving ever further into the forests,
at a rate Villstrand gives of 7,000ha — around 5 million tree
trunks per year.55

Rosin

The second ingredient in Chatterton’s compound is rosin, another
staple of the naval stores industry. Rosin is derived from a gum
produced by a pine tree when it is wounded. Tapping of trees
involves making a deliberate cut in the bark and collecting the
gum that drips out. When distilled, this sap breaks down into a
lighter oil — turpentine — and a heavier resin, rosin. The gum is
particularly plentiful and free-flowing in the Longleaf pine, which
flourished in the south-eastern states of the USA. The ‘piny
woods’, as travel writer Frederick Olmsted, writing in 1856, refers
to them, comprised the forests stretching from North Carolina,
through South Carolina, Georgia and Alabama in a coastal band
96–130km wide.56 Outland suggests that is something in the
region of between 60 and 90 million acres (24 and 36 million
ha).57 Though all the Southern seaboard states were thickly
forested, it was North Carolina that dominated the rosin and tur-
pentine industry, for two reasons, both of which have their roots
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in slavery. The first is that the land in more southerly states was
generally worked for profit. In South Carolina, Georgia and
Alabama, forests were logged, cleared and turned over to the
raising of plantation crops, such as cotton, rice, tobacco, etc.
Much of the soil in North Carolina was generally unsuited to this
and profits were more easily found in ‘turpentining’.58 The
second factor was that prior to the civil war and the subsequent
abolition of slavery, Randall & Donald suggest 35% of North Caro-
linian families owned slaves.59 It was this unfree labour that
allowed the precarious and labour-intensive turpentining industry
to become established.

Early on, turpentining was a small-scale, local affair. Poor
white farmers living in rickety farmsteads with a handful of
slaves, growing peas and beans, and making a bit of cash by col-
lecting and selling gum. 60 In the decades after the civil war, tur-
pentine workers were likely to have been ex-slaves or — to cover
the inevitable post-abolition labour shortages in this tough
industry — ‘leased convicts’.61 Given the state of the criminal
justice system, where a black person could be imprisoned for
vagrancy or riding a boxcar, these groups were often the same
people.62 It was a piecemeal picture of lots of small producers
and no one making piles of money. The following description
of gum collection and distillation is largely taken from Olmsted’s
travel journals which were written in the mid-1850s. The descrip-
tions would still appear to hold in the 1870s because, as Outland
writing in 2004 notes: ‘Gum harvesting changed none at all […]
The tools and equipment also remained the same. Boxing axes,
hacks, pullers, dippers, scrapers, and stills were neither improved
nor replaced’.63

November to March were spent ‘boxing’, cutting an angled
hollow at the base of a pine tree that could contain one to two

litres. Large trees might have three separate boxes cut into the
base. This was a job that required experience in judging the
angle of lean, trunk shape and predominant weather conditions,
etc. The boxes were ‘cornered’, whereby triangles were cut to
channel the gum. The tree would be further ‘chipped’ at intervals
by cutting away a strip of bark above the box to encourage more
gum to run. Older trees might be chipped to a height of 3m or
more. The gum was collected from the boxes using a ladle
called a ‘dipper’ before being transferred into barrels for transpor-
tation (Figure 5). In December and January the ‘scrape’, or gum,
which had dried on the face was hacked off and collected for sep-
arate processing. When a tree was finally finished with, it would be
felled and sold for lumber or used to produce a low-quality tar.64

For much of the summer, the army of chippers and dippers
lived out in the pines. Each worker was responsible for a certain
area containing several thousand trees. Workers built temporary
lean-to structures which could quickly be broken down and
moved on to follow the work. Provisions such as food and water
were transported to these camps from the distillery settlements
in the empty wagons sent to collect the gum. These provisions
were seldom sufficient and both Olmsted and Outland note that
wild game was an important additional food source.65 Outland
also notes that workers were frequently forced to rely on rainwater
collected in the turpentine boxes for drinking water.66 The land-
scape of turpentine was extensive, with hundreds of thousands
of boxes in production at any one time. Wildfires could do a
great deal of damage to a boxed tree and much time was
devoted to clearing vegetation and fallen debris. This also made
it easier for the workers to get to the trees to chip and dip
them, and allowed the barrels of collected gum to be hauled out
by cart.67

Figure 4. People making tar in the forests of Sweden. Clarke, 1819 (Welcome Collection).
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Haulage costs shaped and constrained the turpentine industry.
The barrels of gum had to be moved as quickly as possible to the
distilleries to avoid a drop in quality. Distilleries were therefore
centrally placed within the turpentine ‘orchards’ and no more
than 50km to a major road, railway or river.68 Around each of
these small distilleries would be a cluster of a dozen or so sheds
and cabins (Figure 6). Several would be given over to coopering,
barrels being a constant necessity. Others would have been used
for stabling and storage or to house the overseers, the still men,
the coopers and the gang leaders. Distilleries were built on
sloping valley sites with plentiful water and were generally two-
storey structures, housing a brick-built furnace and vented by a
tall brick chimney. Gum could be loaded via ramp into the still
head on the second floor. A condensing tank, generally a large
barrel with a spiral condensing tube or ‘worm’ would be fed via
a wooden launder (Figure 6 top right).

The distilling process took 2–2.5h and at peak dipping season a
still might be fired three times per day. When the gum was heated
to around 300°C, the turpentine was boiled off into the conden-
sing coil to be decanted into barrels. The heavier rosin remained
in the still. When it had cooled to the consistency of molasses, it
was run out through filter screens and packed into cheap barrels
before it quickly set. In the early days of turpentining, the liquid
rosin was simply poured away, into any local depression or
creek, leaving shining rosin ‘lakes’.69 By the time we reach the
1860s, prices for rosin had started to soar. It was another material
that had been ‘discovered’, and was good for making soap,
varnishes, adhesives and inks as well as cables. As the exhausted
forests in North Carolina were felled, the search for fresh Longleaf

pine to ‘box out’ and drain pushed ever further south. Railways
were instrumental in this, and these new lines coupled with the
opening up of new naval stores ports, such as the one at Savannah,
Georgia, allowed for the southern expansion of turpentining. It
was the newly established plantations in Florida, Alabama, Missis-
sippi and in particular Georgia which rose to fill the demand for
rosin from the late 1860s.

The new plantations emerging in the south were very different:
lLarger, industrialised and relying heavily on convict leasing,
indebted labour and exploitative systems of peonage (such as
the infamous Company Store).70 They were a far cry from the infor-
mal, haphazard arrangements made in the backwoods of North
Carolina. Images of these turpentine camps, documented by the
likes of Zora Neale Hurston and Dorothea Lange, shocked the
world in the 1930s. The manufacture of the 1879 Cape Cable strad-
dles these old and new worlds of rosin production. The rosin used
is just as likely to have originated on the private lands of a poor but
free, white North Carolinian smallholder as it is to have come from
the dipper of an exploited ex-slave in a reconstruction-era Georgia
turpentine camp. Rosin came with other costs. When turpentining
began in the 1840s the 1.5–2 million hectares of the Longleaf pine
forests seemed endless. It was cheaper to abandon a turpentine
orchard after 15–50 years and box out the next strip of forest.
Orchard owners simply headed south. Abandoned orchards per-
ished by beetle, fire or logging and the bare plains were turned
over to farming. By the 1890s, Outland suggests that less than
10% of the original forest remained in North Carolina. Turpentin-
ing brought the demise of the ‘piny woods’ and the rise of the ‘wir-
egrass states’.71

Figure 5. Scraping and dipping in a turpentine orchard, 1895–6 (The Popular Science Monthly http://archive.org/details/popularsciencemo48newy [accessed May
2022], 471).
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Jute

The next ingredient on the list of Cape Cable exotica is jute, a ‘bast’
fibre plant, with long fibres growing in a layer just below the outer
bark. These can be made into useful textiles, in the UK we call it
‘hessian’, in the United States it is called ‘burlap’. Jute is both an
excellent insulator and resistant to the damaging effects of salt
water: perfect for cable construction. Jute can be found through-
out India, Pakistan, Bangladesh, Myanmar and Thailand. It grows
best in the plains of river delta, such as the Bay of Bengal, where
the land is kept moist and fertile by the monsoon rains. In approxi-
mately four months an adult jute plant can reach a height of 3m.72

The initial processing of jute stems to provide raw jute fibre is a
simple yet labour-intensive process. The plants are cut by hand
and tied into bundles of about 20 stems. The bundles are then sub-
merged in rivers or ponds, held under the water with logs or
stones. This allows anaerobic bacteria to break bonds between
the bast fibres and the bark and pithy stems, in a process known
as retting. This usually takes between two and four weeks, depend-
ing on the temperature. The retted stems are then either beaten
on the water, or with a thapan (a hammer), to allow the workable
fibres to be stripped from the stems. The fibres are then tied into
bundles and dried either on specially constructed bamboo frames
or on fences or house roofs. The raw jute fibres are then bundled
and sent to the mills and factories via local dadans, or middle-men.
The fibres are then further processed and woven into various
grades of textile.73 Jute twine can be twisted into excellent rope
and, as Sinha notes, it was this which caught the attention of
the international market.74 For the construction of cables we are
most interested in jute twine, but tar-soaked ribbons of woven
jute cloth are occasionally used to further protect the outside of
armoured cables.

By far the largest market for jute was as packaging. In the 19th
century all export goods— cotton, tea, grain, cement, cloth, etc.—
were packed in jute sacks or wrapped in jute cloths. Jute was the
pallet of the nineteenth century, and nothing could be sent by rail
or sea without it. World demand was correspondingly high and
rose in line with the growth of international trade. As Small
explained, writing in 1860, this world-wide reliance on jute led
to an odd quirk in the market whereby fully processed jute rope
or cloth was legally treated as a ‘raw material’.75 To tax jute
would be to tax all other industries, which relied on it. To fulfil
this role as a raw material, jute had to behave like one. The cost
of production had to be kept to a bare minimum. This kept

profits low, discouraging foreign investment in plantation-style
systems and also ensuring that local entrepreneurs had little inter-
est in consolidating smallholdings. Instead, jute remained a family
run — and family staffed — business. Fluctuations in global
demand were simply met by more or fewer of the peasant work-
force turning to the crop to subsidise their household income.
When prices were high, more people made jute. When low, they
did not bother. As Finlow (Director of Agriculture in Bengal from
1904) noted, ‘the subsequent huge world demand for raw material
was met entirely by the ryots of Bengal working small plots of
land’.76 In contrast to other high-demand crops of the era of Euro-
pean empires such as tea, coffee, cotton and sugar, which turned
to plantation systems or large-scale farming, jute remained
entirely a production of peasant labour.

The jute landscape in what was Bengal appeared as a patch-
work of small fields based around family settlements, with
access to water for retting the crop. This could take the form of
floodable, paddy-style fields, hand-dug ponds or ditches, or
one of the innumerable natural water courses. Labourers retained
their traditional family way of life and maintained control over
their means of production. Profits from the growing of jute
may have been judged as low by colonial standards, but to the
ryots the money represented a good living. Hashmi describes
indigenous attitudes to jute noting that ‘the ryots regarded
jute as a wonderful crop as they could afford all the luxuries of
rural life’.77 The economist Goswami provides us with further
insights, saying ‘after selling their jute, they covered their roofs
with tin, dug ponds, and spent money on fireworks and feasts
to greet their new daughters-in-law’.78 Jute may not have
afforded most ryots what would be regarded as a prosperous
colonial lifestyle, but it did enable them to live in a comfortable
and independent manner. They were not, as Bengali postcolonial
theorist Chakrabarty observes, ‘imperial subjects subsumed
within an imposed capitalist system, removed from their tra-
ditional cultures and identities’.79

Cable Manufactories

The raw materials landscapes of jute, rosin, Stockholm tar and
copper help us to sketch out a wider landscape archaeology of tel-
egraphy. Each item has its own biography, history and wider social
context. Each was brought on its own journey to England where it
was to become the 1879 Cape Cable. The heart of this process was

Figure 6. A turpentine still, North Carolina, c. 1865 (The Littleton View Co.).
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London’s East End.80 In fact, a great deal of what we think of as the
East End was founded and built by the cable companies.

Figure 7 shows Greenwich, West Ham and Woolwich marshes
as they were in 1805. The area is largely empty save an old brick
field and some medieval drainage ditches. As Figure 8 shows,
between 1852 and 1879 no fewer than six cable companies all
moved into those empty marshes and began to produce huge
volumes of submarine cable. The docks were slowly creeping
into the Isle of Dogs but, to the east, every new enterprise on
the foreshore was a cable company.

The area was perfect for several reasons. Cable manufacture
had a voracious appetite for land: to store raw materials, house
engines, boilers and heavy plant, to accommodate numerous
workshops and to house the many massive seawater tanks in
which the cable was tested and stored before shipping. Cable
manufacture also required good sea and rail links for delivery of
raw materials and for the loading of cable onto the cable-laying
ships. The marshes offered the potential for extensive wharfage
and from 1846 had been connected to the wider railway system
by the coal-carrying Eastern Counties and Thames Junction line.

Figure 7. Ordnance survey map 1805 showing empty marshes at West Ham, Greenwich and Woolwich.

Figure 8. Ordnance Survey map of Greenwich, Woolwich and West Ham 1869 showing locations of cable manufactories.
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The third, less salubrious reason the West Ham marshes were so
tempting to the industry was that early cable manufactories —
with their stinking vats of hot tar, heavy machinery, lethal belt-
drives and smoke-belching engines— were fire-risks and polluters
on a grand scale. For example, in 1887 the factory at Silvertown
alone housed 47 steam engines and 31 boilers. In West Ham, as
Powel notes, the usual regulations on pollution, fire prevention
and the protection of workers were, historically, not enforced.81

Industry could famously ‘get away with’ anything. West Ham
also fell handily just outside the geographical scope of the Metro-
politan Building Act of 1844, meaning the area enjoyed all the
transport advantages of the City of London, without actually
being constrained by the same safety laws.

The booming cable manufactories attracted (and in some cases
imported) people to the area. With them came a need for infra-
structure. Housing, roads and utilities; ferry landings, docks and
railway stations; pubs, shops, churches and schools all grew up
around the cable factories to service the inhabitants (Figure 9).
Related industries, such as haulage firms, foundries and coal mer-
chants followed. At Poplar, Canning Town, Greenwich, Hallsville,
Silvertown, Beckton, Limehouse, East and West Ham, and North
Woolwich settlements sprang up. These sprawled and merged to
cover the marshes within just a handful of years. The East End
was born and the germ was provided by the cable industry,
which set the landscape pattern from its inception. This article
will not dwell on the process of cable manufacture as this is well
known and has previously been clearly documented.82 Instead,
this article turns to the wider, less well-known aspects of this
cable’s journey as it sets forth into the world.

Becoming the Cape Cable

On 8 April 1879 all the cable materials had been brought together
from the steamy jungles, frozen forests and parched plains around
the world to the TELCON factory at Enderby’s Wharf. There they
had variously been macerated, extruded, drawn, laid and twisted
into 3,852 nautical miles (7,134km) of heavy, serpentine cable. It
was a Tuesday. The last of the Cape Cable was being coiled at a
rate of just 5 miles (8km) per hour from the briny tanks at Ender-
by’s wharf and into the bowels of the SS Kangaroo. That same

night the ship slipped her London mooring and steamed to
Natal Bay (modern-day Durban) in South Africa. The Kangaroo
did not only carry cable but also every item which could be
required for the project: the sounding apparatus to determine
the route in exact detail; the testing equipment to monitor the
work; and the grappling machinery to rescue the cable should
all go wrong. It carried all the underground cables, equipment
and batteries for the shore stations at the other end, plus every-
thing required for daily life both on board and at their destination,
right down to brooms, beds and pots and pans. Indeed, it even
carried the buildings that were to become the stations themselves
in the form of prefabricated, flat-pack structures. The Kangaroo
was, if you like, the entire Cape Cable system if not in potentia,
then at least in boxes.

Every detail of her journey was recorded by her Captain, John
Seymour, in his remark book.83 We read that the ship proceeded
across the Bay of Biscay in a gale (the traditional beginning to
any sea adventure). They filled the cable tanks with water as
they passed by Gibraltar; stopped at Malta to take on coal; and
reached Aden via the Suez Canal, where they took on more coal,
before taking detailed soundings of the sea bed from Aden to
Durban. Seymour’s notes, though perfunctory, open a window
onto an international maritime infrastructure of lighthouses,
signals and channels. Coaling, for example, was the backbone of
the steamship world. Large ships, such as the Kangaroo, required
correspondingly large amounts of coal. This had to be stored in
convenient locations with a ready supply of stevedores balanced
precariously on gangplanks to service them. Freedom on the
seas actually rested upon control of these strategic positions on
the land. Both Malta and Aden were territories ceded to the
British in the first half of the 19th century. And both were
pivotal infrastructure in the region, particularly after the opening
of the Suez Canal in 1869.

On 26 May, after an uneventful journey, the Kangaroo arrives in
Durban to discover the cable contract ‘has been repudiated’. So,
writes Seymour, they sit at anchor off the Bluff for 40 days doing
nothing bar ‘rolling and tumbling about’.84 This seems an extra-
ordinary way to run a business but reminds us that before the
coming of the telegraph all trade negotiations were conducted
at the speed of the fastest ship. The chief engineer’s log shows

Figure 9. The India-rubber, gutta-percha, and telegraph works, and surrounding worker’s village, Silvertown 1887 (‘The India-Rubber, Gutta-Percha, and Telegraph
Works Company, Ltd.,’ The Telegraphist, 1 April 1887).
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he has other ideas and— contract or no contract— he sets about
beginning the project on shore.85 On 3 June, he writes that they
have found a suitable landing site for the cable and station. He
then employs a local builder to construct the Durban Cable
House and prefabricate a second, flat-packed one for shipping to
the next planned station up the line, which is to be at Delagoa
Bay (now Maputo) in Mozambique. The landlines are erected
between Durban telegraph office and the new site, and a trench
dug down to the low water mark ready to take the cable. On
Monday 30 June, the engineers finally get the go-ahead to lay
the cable proper.

The laying went very smoothly. One hundred and fifty fathoms
(274m) of Type B cable arrived by rowing boat from the Kangaroo
and were installed and buried for the land-based section. Three
days later the heavily armoured shore-end was brought to site
by Forerunner — a government tug. Sitting at anchor just
outside the surf zone, the ship fired a line to shore by rocket.
Buoying the heavy cable with empty oil-casks, the line is hauled
to shore and spliced with the buried section. The whole process
took one hour and 15 minutes. The next few days were spent
installing equipment in the Cable House in advance of the big
laying operation up to Maputo. On Thursday 10 July the Kangaroo
raised her anchor and set off to lay the Cape Cable.86

Durban and Delagoa Bay

It is possible to locate the site of the Durban Cable House from the
cable company maps held in Don Africana Map Collection at
Durban Archive. There is little left of the site, though the height
of the area seems to have been raised during the construction
of the earlier golf course on site. Other destroyed cable house
sites leave a very specific set of material remains: sections of
brick footing with a very hard concrete mortar, large steel equip-
ment mounting-brackets and distinctive tiled floors and walls
(Figure 10). There is often also the spongey concretion formed

from the degradation of composite iron and gutta-percha cables.
This flows almost like a liquid over the other remains and is incred-
ibly diagnostic (Figure 11). Given the lack of further developments
on the same site and the raising of the area for the golf course, it is
likely these features remain below present ground level and would
be available to excavation.

In the early days of the cable stations, life would have been a
rather basic. The building in Figure 12 can be identified as the pre-
fabricated, flat-pack structure that was shipped from Durban to
Delagoa Bay on the Kangaroo. These can be identified as kitchen
units, which suggests that catering for those working at the
stations was organised communally, rather than being undertaken
on an individual basis. The photograph also contains some impor-
tant details for understanding what daily life might have been like.
The storage tank and rainwater collection system at one end
reminds us that cable sites need to be largely self-sufficient in
even the most basic of commodities. Scattered around the site,
especially back right, are barrels testifying to bulk storage of
staples, hinting at the likely intervals between supply ships. To
the rear of the kitchen, in the shade of a tree, lies an outdoor work-
shop with a work bench, brasier and an anvil — all larger than
would be expected in a cable-jointer’s kit and therefore likely to
relate to maintenance of buildings or machinery on site. In the
far background, only half in shot in the top right-hand corner, is
a traditionally constructed round hut made from local materials,
alluding to relationships between the station workers and the
local population. It all seems very much ‘on the fly’, a temporary
phase of ‘just making it work’.

The next phase of station life looks markedly different. Figure
12 shows Cable House Mk II, under construction at Delagoa Bay
in 1881. The second station is a far grander, veranda-wrapped
building. Finished, it tells us much about the differences in lifestyle
experienced by the men at the two neighbouring stations
(Figure 13). In Durban, the Cable House remained small and the
employees are lodged — for the most part — in the nearby city.

Figure 10. Footing (left) and tile floor (right), site of cable house, Green Point, Cape Town, 2006.
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The Delagoa Bay Cable House, however, provided housing for the
cable men alongside the offices and work rooms. These men lived
and worked on site. This makes a certain amount of sense because,
as Newitt notes, Delagoa Bay was just beginning a major pro-
gramme of expansionary public works, including a hospital, gaol

and church.87 The Cape Cable station was very much part of this
phase of infrastructure investment, meaning that the ‘town’ was
generally still under construction around it.

Life at Delagoa Bay was more insular than at Durban. Alongside
its extensive gardens, it boasted a farm with cattle and chickens

Figure 11. Spongy concretion formed from degradation of iron and gutta-percha cables. Site of Green Point cable sheds, Cape Town, 2006.

Figure 12. Prefabricated kitchen unit Delagoa Bay, c. 1880 (Eastern Telegraph Company collection, Museum of Global Communications, Porthcurno).
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(Figure 14). The presence of a young calf suggests that the animals
were kept for milk, as well as their respective meats (Figure 15).
Accounts, given in The Telegraphist, suggest that all the land to
the rear of the station was reserved for growing fruit, vegetables
and herbs.88 Another clue is the dovecote, set on stilts in the
gardens to the rear of the Cable House which would have provided
the residents with a handy supply of fresh protein for staff depen-
dent on supply ships, or unfamiliar with local cuisine.

The photographic evidence from the TELCON archive might
suggest that Delagoa Bay was an isolated settlement. Like astro-
nauts setting up a lunar base, they carried everything they could
possibly need with them. In many ways, this reading is misleading.
Delagoa Bay was a thriving trade hub, where goods from the
interior were traded to ships waiting at the coast.89 It was a cosmo-
politan place. Jenkins notes that the make-up of the population was
a steady one third African, one third Asian and one third European
throughout the later 19th century.90 African faces captured in the
Electric Telegraph Company’s photographs engaged in building
work, leaning on farm gates or simply lounging on the verandas
testify to relationships between the immigrant station staff and
local people. These fleeting images speak of an integration which
is quotidian yet seldom articulated in the documentary record.
The kind of isolation experienced by station staff at Delagoa Bay
seems to be one defined almost entirely by access to European-
style materials, whether these be foodstuffs, furniture or manufac-
tured goods (Figure 16). Delagoa Bay was only isolated in terms
of the accepted trappings of Victorian life. The self-sufficient
station complex, in design and operation, was an exercise in attain-
ing an approximation of those expected materials, a lifestyle fortifi-
cation to keep the ‘native’ (rather than the natives) out.

In 1879, the settlement was poised to become a boom-town.
Two years previously, the British had annexed the gold rich Trans-
vaal, directly inland of Delagoa Bay, and plans were afoot to

develop the settlement into an important port.91 The Cable
Station was not simply an outpost of the informal British trading
empire in Africa, it was the material vanguard, a piece of the
vital infrastructure which made endeavours such as the annexa-
tion of the Transvaal possible. After the 1884 Conference of
Berlin established the principle of ‘effective occupation’, the exist-
ence of physical infrastructure, such as telegraph lines and
stations, became an important way to materially demonstrate
this effective occupation. When it came to claiming African land,
a telegraph pole was a far more effective object to stick in the
ground than a flag.

Conclusion

There is so much more that could be written about here: the
ongoing legacy of mining in Chile or monoculture tar-farming in
Sweden; the constant battle between the repair crews and the
Teredo worm in the Indian Ocean; or the subsequent development
of the first synthetic plastics. We could also write of the global
spread of football in the cable’s wake; the birth of ‘barrelhouse’
blues in the turpentine camps of the Deep South, or the gener-
ations of international engineering students training at Porth-
curno. In a way, this is the problem with all archaeologies that
‘follow the things’: they can be endless. Any stopping place or
boundary is always going to be arbitrary. Hopefully by ignoring
traditional boundaries of geography, language and discipline,
this article has been able to draw those arbitrary boundaries in
some new places, and in some new ways. What is intended here
is to materialise cable technologies as something beyond the
‘magic string’ by which Headrick’s imperial ambitions are realised.
To put back the people, places, materials and processes to create a
fuller understanding of what really goes into the making of a tech-
nology. An archaeology of a submarine cable that is both wide-

Figure 13. Delagoa Bay second station house under construction, 1881 (Eastern Telegraph Company collection, Museum of Global Communications, Porthcurno).

Figure 14. Delagoa Bay second station house completed, 1881 (Eastern Telegraph Company collection, Museum of Global Communications, Porthcurno).
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Figure 15. Delagoa Bay farm, c. 1881 (Eastern Telegraph Company collection, Museum of Global Communications, Porthcurno).

Figure 16. ‘Staff quarters’, c. 1880s (Eastern Telegraph Company collection, Museum of Global Communications, Porthcurno).
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ranging yet detailed and peopled, and one that hopefully speaks
to a more inclusive object than a simple ‘Tool of Empire’.
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