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Abstract
There was continuing public and political concern about the loss of life at sea during the

second half of the nineteenth century in Britain. New regulatory requirements, intro-

duced to examine the competence of officers, prevent overloading and reduce the

risks from hazardous cargoes such as coal, were in place by 1890. However, the effect-

iveness of these measures was not systematically monitored at the time. This retro-

spective evaluation reviews subsequent loss of life in the coal trade, the largest sector

of British exports by weight. Loss of life remained high; it was more dangerous to export

a ton of coal than it was to mine it. Some routes, such as those around Cape Horn and
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to Scandinavia, carried the highest risk, and losses on European voyages were more

common in winter. Over time, the risks reduced as sail gave way to steam and diesel

propulsion, and as maritime communications improved.

Keywords
Coal shipping, fatalities, hazardous voyages, seafarers, ship losses

Introduction

The aims of this investigation are to assess the risk of death from shipping casualties in
the maritime transport of coal from Britain since 1890, and to compare the fatal accident
risks in shipping with those in coal mining. The trends in shipping casualties and conse-
quential mortality are reviewed by type of ship, port of departure, destination, type of cas-
ualty and flag (country of registration) of the vessel. All this information was available to
the maritime sector at the time and could have been used to evaluate and reduce risks, but
this was not systematically undertaken.

Between the 1850s and 1880s, there was intense concern about both ship casualties
and crew deaths in shipping as a whole and the coal trade in particular. During this
time, several royal commissions and other formal inquiries took place, leading to regula-
tory action on overloading (the Plimsoll line), crew competence and fitness (statutory cer-
tification), and the provision of ship lifeboats, navigation aids and rescue services.1 Risks
in the coal trade featured prominently, initially relating to the spontaneous combustion of
coal cargoes and explosions from the generation of flammable gases from coal. These
were largely resolved in ships carrying coal from Britain by new requirements to
improve the ventilation of cargo holds, but continued to arise elsewhere.2 There was
opposition from shipowners, who tried to blame the water entry into holds on inadequate
or damaged ventilators in stormy weather for the continuing high levels of coal-ship
losses.3 This issue was aired in detail during the evidence sessions leading to the 1887
report by the Royal Commission on Loss of Life at Sea, with the coal trade carried by
British-registered ships having higher rates of ship losses than any other maritime
trades. Evidence presented by the Board of Trade also made comparisons with coal
miners on the overall mortality rate in seafarers, from both ship casualties and personal
accidents. This indicated that it was considerably more dangerous to be a seafarer than
to be a coal miner – evidence that was also disputed by the shipowners.

1. Royal Commission on Unseaworthy Ships (London, 1874); Royal Commission on
Spontaneous Combustion on Ships (London, 1877); Final Report of the Royal Commission
on Loss of Life at Sea (London, 1887).

2. Michael Clark, ‘“Bound Out for Callao!” The Pacific Coal Trade 1876 to 1896: Selling Coal
or Selling Lives? Part 1’, The Great Circle, 28, No. 2 (2006), 26–45; Michael Clark, ‘“Bound
Out for Callao!” The Pacific Coal Trade 1876 to 1896: Selling Coal or Selling Lives? Part 2’,
The Great Circle, 29, No. 1 (2007), 3–21.

3. Royal Commission on Loss of Life at Sea, Minority Report by G. A. Laws; with Particular
Reference to Surface Ventilation of Coal Vessels (London, 1884).
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However, despite the high level of concern that led to these enquiries, there appeared
to be limited official interest in analysing ship losses in subsequent years. Board of Trade
investigations were held for many British ship losses, but these tended to be less frequent
and detailed for the lower-value ships and cargoes such as coal, and the overall pattern of
loss was not analysed. There is a parallel lack of historical research on long-term trends in
ship casualties and consequential loss of life, either in general or for the coal trade.

The transition from sail to steam started in the latter third of the nineteenth century, and
the consequences of this for crew risks across the whole maritime sector have been docu-
mented – notably, in the 1887 report of the Royal Commission on the Safety of Life at
Sea, showing a marked reduction in fatalities. The Commission cited evidence that,
overall, 1 in 73 seafarers had died through accidents per year between 1875 and 1883,
but for sailing ships this was 1 in 39. Evidence submitted to the 1885 Commission indi-
cated that 63 per cent of the lives lost were from ship casualties, with the rest being per-
sonal accidents. By the 1920s, this had fallen to 44 per cent.4 The transition to steam also
carried with it major consequences for the employment conditions of seafarers. These
improved as crews that had often been recruited locally and sometimes paid per
voyage on a profit-sharing basis were recruited in ports with agreed wages and terms
of employment.5 The regular passage times also enabled some crews to have predictable
patterns of leave and a home life. Another major development was in communications,
initially by telegraph from port to port, which aided the scheduling of voyage patterns.
A major development in the 1920s was the widespread adoption of ship-to-ship and
ship-to-shore radio, which assisted with responses to vessels or crew members in distress.
The coasts of Britain and some parts of Europe and North America also had reliable
charts, navigation aids such as lighthouses, and lifeboat stations, all of which reduced
fatalities, but these were absent from many other parts of the world.

Much of the coal trade was carried by ships flagged (registered) in Britain, especially
in the coastal trade and on those longer routes that were servicing the coaling stations set
up by the Admiralty and by mail-liner companies. A lot of the trade within Europe was
carried on ships from other nations, often those of the destination country, but some flags,
such as those of Norway and Germany, carried coal and return cargoes between Britain
and a range of transoceanic destinations.6 Different nations adopted steam propulsion at
different rates. British shipowners were among the first, while countries that were build-
ing wooden sailing ships into the late nineteenth century continued to ply the trade with
these in the first decades of the twentieth century.

Britain led the world in the weight of coal exported in the late nineteenth and early
twentieth centuries, with coastal as well as export trades increasing rapidly. This
peaked in 1913 before going into a slow decline, with exports falling faster than produc-
tion and domestic use. This was a consequence of not only new coalfields being devel-
oped in other countries, but also the replacement of coal with oil, particularly as the fuel

4. Stephen E. Roberts, ‘Fatal Work-Related Accidents in UK Merchant Shipping from 1919 to
2005’, Occupational Medicine, 58, No. 2 (2008), 129–37.

5. John Armstrong, ‘The Crewing of British Coastal Colliers, 1870–1914’, The Great Circle, 20,
No. 2 (1998), 73–89.

6. Stig Tenold, Norwegian Shipping in the Twentieth Century (London, 2019), 21–59.
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for transport by land and by sea. The bulk export of coal was usually coupled with return
voyages, bringing back raw materials such as grain, metal ores, timber and guano fertil-
izer to Britain. Coal was a difficult cargo as it could shift during adverse weather, render-
ing a ship unstable and prone to capsize. Some coals were liable to spontaneous
combustion, and toxic or explosive gases could collect in holds. At the end of the nine-
teenth century, a large proportion of coal was still carried in sailing ships, but there was
then a progressive transition to steam and subsequently motor ships.

There were two major coalfields that provided the bulk of the exports: the north-east
England field, which was centred around Newcastle upon Tyne and stretched from
Northumberland to the River Tees in North Yorkshire, and the South Wales field,
with exports from several Bristol Channel ports – notably Cardiff, Swansea and
Newport.7 Large volumes were also exported from Scotland, north-west England and
Humber ports. The trade from Newcastle to London had been important since medieval
times. During the eighteenth and nineteenth centuries, production expanded, and the
north-east of England exported large volumes of coal – much of it to northern
Europe. The growth of exports from South Wales came later but was more rapid.
During the nineteenth century, Welsh steam coal came to be the preferred fuel for
the growing fleet of steamships, both those in the liner trades and naval vessels. This
led to worldwide exports, paradoxically with large sailing vessels often transporting
the coal needed by steamships, as they were more economical to operate on long
oceanic sea routes, such as those to the west coast of South America, when carrying
bulk products like coal outbound and other bulk products such as copper ore or
guano on the return voyages.

While there has been considerable attention paid to mining disasters in Britain, there
has been no comparable study to investigate the locations, causes and consequences of
shipping casualties in the coal trade, despite earlier reports of storms leading to multiple
ship losses, such as the coal-shipping disaster in Bridlington Bay in 1871,8 and reports
from two Royal Commissions on Loss of Life at Sea in 1885 and 1887.9 This discrepancy
is perhaps because the worst disasters in coal mining had death tolls in the hundreds. For
example, 439 miners lost their lives in the Senghenydd colliery explosion in 1913, and
290 were killed in the Albion colliery disaster in 1894. For coal shipping, the
maximum death toll would be the total loss of a crew that rarely comprised more than
30 persons. Also, mine disasters could be reported immediately and dramatically, and
took place within the bounds of the UK, whereas shipping losses and disasters were
often distant, with little or no scope for reporting details.

The coal trade has long attracted the attention of economic and social historians, aided
by good long-running government statistics on production and exports, starting in 1865

7. Coal Export Map (1902), The National Archives, Correspondence with the Colonies, CO 321/
209.

8. Mike Wilson, ‘Bridlington’s Maritime Disaster’, Bridlington.net, https://bridlington.net/
bridlingtons-maritime-disaster (accessed 5 December 2022).

9. First Report of the Royal Commission on Loss of Life at Sea with Minutes of Evidence
(London, 1885);, Final Report of the Royal Commission on Loss of Life at Sea: With
Minutes of Evidence, Appendix, and Digest of the Evidence (London, 1887).
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with the studies of the classical economist W. Stanley Jevons and later those of his son.10

Similarly, the technology of mining coal and its consequences for mine safety have been
well documented.11 The risks from loss of life in seaborne trading have received less
attention. Many studies on the carriage of coal by sea and trends in freight rates have
been published.12 The significance and location of coaling stations for coal-fired steam-
ships, both naval and merchant, has also been investigated.13 These authors have not con-
sidered the risks from ship casualties in the coal trade, although individual ship losses
would have been an immediate concern for shipowners and their insurers.

Information sources and methods

The study covers the period since 1 January 1890, but excludes the First World War years
from 1915 to 1918 and the Second World War years from 1940 to 1945, when it is some-
times difficult to differentiate an accidental casualty to a ship from a war casualty.
Although several months of both 1914 and 1939 were affected by the World Wars, the
shipping losses through these conflicts were relatively minor during these months.

For coal mining, the study includes all fatal accidents among mine employees that
occurred within the curtilage of a UK coal mine. For coal shipping, the study includes
all fatalities that arose consequent to a vessel casualty (accident) to a merchant ship
that was transporting British coal from a UK port. This includes casualties to both
UK- and non-UK-registered ships – large ocean-going ships that exported British coal
around the world, along with smaller ships that transported coal coastwise around the
UK or to the near European continent. The study excludes fatalities on ships that were
casualties on their way to the UK to load a cargo of coal, and also casualties to ships

10. W. Stanley Jevons, The Coal Question (London, 1906); H. Stanley Jevons, The British Coal
Trade (Newton Abbot, 1969).

11. Mining Inspectorate, Annual Reports (London, 1899–1947).
12. Sarah Palmer, ‘The British Coal Export Trade, 1850–1913’, in David Alexander and

Rosemary Omner, eds., Volumes Not Values: Canadian Sailing Ships and World Trade (St
John’s, NL, 1979), 334; C. Knick Harley, Coal Exports and British Shipping, 1850–1913,
Department of Economics Research Reports, 8807 (London, ON, 1988); Marc Badia-Miró
and Anna Carreras-Marín’, ‘The First World War and Coal Trade Geography in Latin
America and the Caribbean, 1890–1930’, Jahrbuch für Geschichte Lateinamerikas, 45
(2008), 369–91; Mike Asteris, ‘Rise and Decline of South Wales Coal Exports, 1870–
1930’, Welsh History Review, 13, No. 1 (1986), 24–43; William J. Hausman, ‘The English
Coastal Coal Trade, 1691–1910: How Rapid Was Productivity Growth?’, Economic
History Review, 40, No. 4 (1987), 588–96; Trevor Boyns and Steven Gray, ‘Welsh Coal
and the Informal Empire in South America, 1850–1913’, Atlantic Studies, 13, No. 1
(2016), 53–77.

13. Steven Gray, ‘Black Diamonds: Coal, the Royal Navy, and British Imperial Coaling Stations,
circa 1870−1914’ (Unpublished PhD thesis, University of Warwick, 2014), https://wrap.
warwick.ac.uk/63697/1/WRAP_THESIS_Gray_2014.pdf (accessed 5 December 2022);
Christopher James Allan, ‘Coal as a Freight, Coal as a Fuel: A Study of the British Coal
Trade: 1850–1913’ (Unpublished Master’s thesis, Durham University, 2020), http://etheses.
dur.ac.uk/13752 (accessed 5 December 2022).
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that were on return voyages to the UK or voyages to other ports (to take up subsequent
cargo orders) after discharging the original cargo of coal from the UK. Moreover, the
study excludes fatal accidents that were not secondary to a ship casualty – for
example, through falling overboard or into cargo holds.

The information sources that were used to determine the fatal accidents in British coal
mining, the populations employed, the volume of (saleable) coal output and the amounts
of coal transported by sea include the annual reports of various inspectorates of UK coal
mines and quarries up to 1948,14 subsequent National Coal Board (later British Coal)
annual reports,15 historical compendiums, and annual returns of coal mining and other
British historical statistics,16 along with various other information sources.17 The
volume of coal transported by sea includes coastwise shipments around the UK as
well as overseas exports, along with bunker shipments for use by ships. It also includes
gas coke, other forms of coke and patent fuel. For a few years where the volumes of coal
shipments were not available, interpolation was used.

For coal shipping, the main information sources used to identify ship casualties and
human fatalities were, first, a complete series of Lloyd’s Register of Shipping’s
Shipping Casualties/Wreck Returns since their quarterly publication commenced on 1
July 1890.18 Second, Board of Trade investigation Wreck Reports, which were held
for many individual ship casualties.19 Third, searches of the leading shipwreck website
(wrecksite.eu), The British Newspaper Archive and Welsh Newspapers Online. Further

14. Mines and Quarries, Annual General Reports (London, 1899–1920); H. M. Inspectors of
Mines, Annual Reports (London, 1921–1947); The Colliery Yearbook and Coal Trades
Directory, 1948 (London, 1949).

15. National Coal Board (subsequently British Coal), Annual Reports and Accounts (London,
1948–1994).

16. Finlay Albert Gibson, Compilation of Statistics (Technological, Commercial and General) of
the Coal Mining Industry of the United Kingdom, the Various Coalfields Thereof, and the
Principal Foreign Countries of the World (Cardiff, 1922); B. R. Mitchell, British
Historical Statistics (Cambridge, 1988); J. Williams, Digest of Welsh Historical Statistics,
vols. 1 and 2 (Cardiff, 1985); Mineral Statistics, Annual Returns (London, 1891–1898);
Ministry of Power, Statistical Digest (London, 1959–1968); Institute of Geological
Sciences (subsequently British Geological Survey), United Kingdom Mineral Statistics
(London, 1975, 1978, 1980, 1984); Department of Trade and Industry/Department of
Energy, Digest of United Kingdom Energy Statistics (London, 1970–1981); Durham
Mining Museum, ‘Fatal Accidents at All Mines from 1873 to 1953, Distinguishing the
Principal Causes’, http://www.dmm.org.uk/stats/tfatal.htm (accessed 5 December 2022).

17. D. A. Thomas, ‘The Growth and Direction of Our Foreign Trade in Coal during the Last Half
Century’, Journal of the Royal Statistical Society, 66, No. 3 (1903), 439–533; Health and
Safety Executive, ‘Historical Injury Data: Numbers of Persons Killed in Industrial Accidents
1880–1968’ (Bootle); Department for Business, Energy and Industrial Strategy, ‘Historical
Coal Data: Coal Production, Availability and Consumption’, https://www.gov.uk/government/
statistical-data-sets/historical-coal-data-coal-production-availability-and-consumption (accessed 5
December 2022).

18. Lloyd’s Register of Shipping, Shipping Casualties/Wreck Returns, 1890–1990 (London,
1891–1991).

19. Board of Trade, Official Inquiries/Wreck Reports (London, 1890–1988).
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information sources included compilation lists, websites, databases and books of ship-
wrecks; Marine Accident Investigation Branch and Registry of Shipping and Seamen
death inquiry files; and various other searches. Details of the ships that became casualties
with loss of life were obtained from Lloyd’s Registers of Shipping and UK Registers of
Shipping. Ship details and seafarer fatalities were cross-checked across the information
sources to verify the cases. Where there were doubts about a case fulfilling the study-
inclusion criteria, it was excluded.

There are no comparably consistent sources that give information on fatal accidents to
seafarers in the coal trade other than those secondary to a ship casualty. It has therefore
been necessary to estimate the relative frequency of death from ship casualties and from
individual accidents from previous studies that have reported on merchant shipping gen-
erally, rather than coal-trading ships specifically.20 The number of ship casualties and the
death toll from them are closely linked. In this study, the emphasis is on the human cost of
coal shipping, and so the focus is on deaths and death rates. As the pattern of ship cas-
ualties determines the distribution and trends in fatality rates, this is also analysed.

In coal shipping, ship casualties (with loss of life) are based on the Lloyd’s Register
classification and have been grouped into the following categories: ship disappearances,
foundering, wrecking (or grounding), collisions, fires in cargo holds (from spontaneous
heating and explosions from gas emitted by the coal), other fires and explosions (mainly
in engine rooms, on deck or in accommodation areas), and other types of casualty. The
latter category comprises mainly ships that sustained damages, usually in storms or
severe gales (such as a dismasting or the wheelhouse or bulwarks washed overboard),
but did not founder or wreck. Some of these ships were towed into ports; some ‘put
back’ or reached nearby ports; others were abandoned.

The types of ship have been grouped into four categories: motor vessels (which were
rarely used to transport British coal before 1930); steamships; large sailing ships and
barques; and small sailing ships. The threshold used to differentiate a large from a
small sailing ship is a registered tonnage of 400. Small sailing ships were largely schoon-
ers but also included other vessels such as brigs, brigantines, barquentines, ketches and
sailing barges.

The region of the UK port from which the coal was transported is based on the five
main areas outlined in the key study information sources: South Wales (or Bristol
Channel ports), the north-east of England (Northumberland, Tyne, Wear, Tees and
Durham), the north-west of England (Merseyside, Lancashire and Cumbria), Humber
ports, and Scotland (the east and west coasts were not disaggregated in some information
sources). The global geographic destinations focus primarily on continents, smaller
regions and countries that imported large amounts of British coal. Other analysis provides
comparison with, the coaling stations of the Mediterranean region, which were stocked
with British coal largely from South Wales to service mail liners and naval shipping.
Where possible, the study investigates destinations that are liable to wide variation in
human fatality rates consequent to the differing sea routes taken. For example,
voyages to the Atlantic coast of the American continent are compared with routes

20. First Report of the Royal Commission on Loss of Life at Sea (1885); Roberts, ‘Fatal
Work-Related Accidents’.
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around Cape Horn to the Pacific coast of America. These comparisons are constrained by
the destination categories provided in the key study information sources over different
periods of time.

There is no reliable information source on the number of seafarers employed annually
in the British coal-shipping trade, which encompasses both UK- and non-UK-registered
ships that transported the coal. Instead, the use of coal tonnage as a denominator enables a
comparison of risk in mining to be made with that for seafarers working in the coal trade.
Hence, the key study outcome measure used for coal shipping is the annual fatal accident
rate per million tons of coal shipped and, for comparative purposes, the corresponding
measure used for coal mining is the annual fatal accident rate per million tons of (sale-
able) coal output. Other methods of analysis include long-term trends in fatal accident
rates since 1890, which were smoothed using moving averages.

Findings

Coal-shipping and coal-mining fatalities compared

Fatality rates, secondary to ship casualties, were higher for coal-trade seafarers than for
coal miners prior to 1900 but were declining rapidly, whereas the decline in mining fatal-
ities was much slower (Figure 1). Based on British merchant shipping in general, individ-
ual accidents and ship losses would account for broadly similar numbers of fatalities.
Hence, the total fatalities would be expected to be around twice the number associated
with those listed as arising from ship casualties. The relative risk of a fatal accident for
seafarers compared to miners is therefore even more extreme and likely to be in excess
until the 1920s.

In terms of absolute numbers, there were some 12,994 recorded crew fatalities, sec-
ondary to 1,587 ship casualties, in British coal shipping during peacetime years from
1890 to 1980, and 59,607 fatalities from accidents in British coal mining. The mining
population was many times larger than that which crewed coal ships, with peaks in
1920 of 1.27 million coal miners employed and 279,000 seafarers working in all forms
of British maritime transport.21 Crews in the coal trade only formed a minority proportion
of this number. This is in accord with analyses undertaken earlier by the authors.22 The
comparison made in these previous studies suggests that, taking the full time period from
1890 to 1980, being a seafarer in the coal trade carried a much higher risk than death from
disasters and personal injuries in coal mining.

A large part of the rapid decline in seafarer fatalities can be linked to the move from
sail to steam as the means of propulsion. Figure 2 shows this for the coal trade. There
were no concurrent changes in the technology of mining coal that would produce com-
parable reductions. Prior to 1900, the majority of fatalities were on sailing vessels
(Figure 2). Between 1901 and 1914, sailing tonnage was replaced by a smaller number
of larger steam-powered ships. The increase in crew fatalities from steamship casualties

21. H. M. Chief Inspector of Coal Mines, Annual Report, 1920 (London, 1921).
22. S. E. Roberts et al., ‘Forgotten Fatalities: British Military, Mining and Maritime Accidents

since 1900’, Occupational Medicine, 71, No. 6–7 (2021), 277–83.
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at this time is a consequence of this replacement. However, in the interwar years, when
the market for coal carriage was saturated and few new steamships were built for the coal
trade, there is a declining trend in the number of fatalities from steamship casualties.
While some small sailing vessels remained into this period, largely on short sea runs
and servicing small ports, the larger wind-powered ships that had originally traded
coal worldwide ceased to feature.

Destinations of coal shipments

Table 1 shows the volume of coal shipped according to the destination continent and
country. For some of the study years, coal-shipment amounts were not available. For
the years with available information on shipment volumes, the total transported by sea
was 3.8 billion tons. The majority of the coal was shipped across northern Europe or
coastwise around the UK (2.8 billion tons). Large amounts were also transported to south-
ern Europe and Mediterranean ports (560 million tons), South America (180), North
America, Africa and Asia.

Table 2 shows crew fatalities and their associated ship casualties by destination. Some
of the categories available for casualties are more detailed than those available for coal
export destinations, as the latter are more dependent on the destination classifications
available in the information sources. The fatality risks were not uniform; trade to some
export destinations carried far higher risks than others, and most overseas destinations

Figure 1. Trends in fatality rates for miners and for seafarers, secondary to a ship casualty,

per million tons of coal output/shipments, 1890–1980.
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carried risks in excess of those in the coastal trade. The absolute numbers of ship losses
partly reflect the size of the export trade to each destination (Figure 3), as well as the
voyage lengths and other natural hazards.

There are major differences in the risks associated with different export destinations
(Figures 4 and 5). Relatively small trades dominate both the ship casualty and crew fatal-
ity rates. Larger trades tend to have lower rates, which could reflect navigational famil-
iarity as well as variation in natural shipwreck hazards. Of the classifiable destinations,
Figure 4 shows that those with the highest fatality rates were North America and
South America (up to 140 and 100 deaths, respectively, per million tons of coal exported
during the period prior to 1914). This compares with a fatality rate of 4.9 deaths per
million tons for trades to all other destinations combined. The other trade with particu-
larly high fatality rates (up to 45 deaths per million tons) – and extreme rates of
(smaller) sailing ship losses – was to Norway. By contrast, fatality rates were relatively
low in the trades to the Mediterranean region and southern Europe (Figure 4). It may well
be that the specifications for coal type and the age, type and ownership of the vessels used
for many of these trades kept the risks at a low level.

Fatality rates are available for the period prior to 1914, which allows for a comparison
of the risks of transporting coal to the Atlantic/east coast of the Americas continent with
the Pacific/west coast (Figure 5). The latter trade had to round Cape Horn prior to the
opening of the Panama Canal. For both North and South America, the risks were far
higher when rounding Cape Horn to the Pacific coast than when trading to the Atlantic
coast. The risks of sailing around Cape Horn have long been documented, due mainly

Figure 2. Trends in the number of seafarer fatalities according to the type of ship engaged in

shipping coal from the UK, 1890–1980.
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Table 1. UK coal shipments (million tons) according to the destination region or country and time

period since 1890.

Destination

region

Destination

country

1890–
1899

1900–
1914

1919–
1938

1946–
1980 Total

Northern Europe 343.5 728.7 930.4 821.6* 2,824.2*

UK (coastwise) 164.9 298.1 349.8 659.3 1472.2

France 55.7 135.6 206.9 25.9 424.2

Germany 41.2 73.9 88.9 21.9* 225.8*

Denmark 15.7 39.7 60.9 32.7* 149.0*

Sweden 20.0 51.7 48.8 12.7* 133.2*

The Netherlands 8.8 30.4 43.2 19.4* 101.2*

Belgium 5.9 18.5 39.7 10.1* 74.3*

Norway 9.9 28.6 28.8 6.9* 74.2*

Russia 20.2 48.7 1.8 ‡ 70.7*

Ireland ** ** 35.9 25.3* 61.3*

Jersey, Guernsey 1.2 2.4 4.3 4.2* 12.1*

Southern Europe 70.5 201.3 148.8 22.2* 442.9*

Italy 39.3 119.1 98.3 11.7* 268.5*

Spain 19.2 44.1 25.7 5.5* 94.5*

Portugal 5.8 16.0 16.9 4.4* 43.2*

Greece 2.5 7.7 6.9 0.2* 17.4*

Mediterranean Egypt, Gibraltar,

Gozo, Malta

21.4 49.2 45.9 2.5* 119.0*

North and Central

America

4.9 6.0 29.1 3.3* 43.2*

Canada 0.7 1.2 19.6 2.9* 24.4*

USA 1.5 1.1 8.1 0.3* 11.0*

Caribbean 1.5 1.6 1.4 ‡ 4.5

South America 20.7 81.9 71.0 5.6* 179.2

Argentina 7.1 37.2 43.2 5.0* 92.5

Brazil 7.0 59.3 19.4 0.4* 86.0

Uruguay 3.1 10.4 6.3 0.2 20.0

Chile 3.1 11.2 1.1 ‡ 15.4

Peru 0.3 0.5 0.2 ‡ 0.9

Africa, Asia, Oceania,

other and

unspecified

42.3 100.3 67.4 8.1* 218.2*

Total 503.5 1,167.4 1,292.6 863.2 3,826.7

*Coal-shipment amounts are not available for some of the study years during this time period.

**Prior to 1922, ship movements were classified as UK (coastwise).

‡Information not classified for countries during this time period.
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to the meteorological and geographical predisposition (a steeply rising ocean floor) to fre-
quent severe storms and extreme ocean swells, along with the additional hazards of rocky
shoals and seasonal icebergs.23 The type of ship was also important. Before 1915, almost
all the ships (95 per cent) that were lost when trading to the Pacific coast of the American
continent were sailing ships. By contrast, one-third of those lost when trading to the
Atlantic coast were steamships. The trade around Cape Horn to the Pacific coast had a
fatality rate of around 300 deaths per million tons of coal exported during the early
1890s (Figure 5). This was vastly in excess of all other coal trades and about 40 times
more hazardous than the British coasting coal trade at that time.

The British coal trade to the Pacific coast of South America largely ceased during the
time of the First World War (Table 1), ironically after the Panama Canal was opened in
August 1914. It was buoyed by lucrative return cargoes, such as ores, nitrate and guano
fertilizer from Chile and Peru. Developments in synthetic fertilizers made this obsoles-
cent. Also, coal to the Pacific coast of South America was increasingly being supplied
by non-UK sources – notably from Newcastle, New South Wales, Australia.24

By contrast, coal exports to the Atlantic coast of South America, primarily Argentina
and Brazil, remained high during the 1920s and 1930s (Table 1), and fatality rates across
the South Atlantic were relatively low over the entire period. Large sailing vessels had
previously retained a major role in British coal exports to the Pacific coast of South

Figure 3. Number of seafarer fatalities from ship casualties when shipping coal from the UK

according to the destination region, 1890–1980.

23. Felix Riesenberg, Cape Horn (New York, 1939); Joanna Greenlaw, The Swansea Copper
Barques and Cape Horners (Swansea, 1999).

24. Clark, ‘“Bound Out for Callao!” Part 1’; ‘“Bound Out for Callao!” Part 2’.
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America as a result of slow cargo discharges, long waits for return cargoes and subse-
quent slow loading. This favoured sailing ships, with their lower capital costs to
service than steamships, which dominated coal exports to the Atlantic coasts of the
Americas where, generally, unloading and loading facilities were better. As Figure 2
shows, vessel type was a significant factor in crew fatality rates.

A quarter of the ships lost (23 of 95) on the trades to all North American markets were
destined for San Francisco. This trade was quite substantial, with around two million tons
exported to California, much of it smokeless anthracite coal transported from Swansea.25

Other ships lost on this trade were destined for Vancouver or the Pacific coast of Mexico.

Figure 4. Trends in seafarer fatality rates (per million tons of coal shipped) according to the

destination region or country, 1890–1960.

25. Greenlaw, Swansea Copper Barques.
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In the years around the turn of the twentieth century, there were also high fatality rates
when trading to the Atlantic coast of North America and the Caribbean (Figure 5). This is
perhaps a reflection of the seaworthiness of some of the earlier steamship designs when
exposed to the harsh conditions of the North Atlantic. The ships lost on these trades were
destined for the United States (mainly Baltimore, Boston, New Orleans, New York or
Philadelphia), Canada (Montreal, Newfoundland or Nova Scotia) and the Caribbean
(Cuba, Puerto Rico or Trinidad).

Coal exports to North America increased during the interwar years (Table 1), while
corresponding ship losses and human fatalities were greatly reduced compared with
pre-1915 levels (Figure 4). This is likely a consequence of almost all the coal, by then,
being transported in more modern steamships to the Atlantic coast rather than around
Cape Horn to the Pacific coast in sailing ships.

Figure 5. Trends in seafarer fatality rates (per million tons of coal shipped) for the Pacific (via

Cape Horn), Atlantic coasts of the Americas continent, and the UK coal coasting trade, 1890–
1913.
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The high risk of fatalities in the trade to Norway persisted until around 1930 and was
mirrored to a lesser extent by the trade to Sweden (Figure 4). Much of the coal for these
markets came from Newcastle or the east coast of Scotland, and was carried in small
sailing vessels until the Norwegian and Swedish fleets modernized in the interwar
years, moving directly to motor vessels and thus reducing the demand for steamship
bunker coal. Exports also declined for domestic and industrial use with the development
of hydroelectric power. Adverse weather conditions, especially during the northern
winters, and a tradition of buying second-hand vessels for these trades may also have con-
tributed to the decline.26

The port where the coal cargo was loaded does not influence fatality risks greatly,
although Scottish ports had higher relative risks prior to 1900 (Figure 6). This may be
linked to the small wooden sailing vessels that traded and loaded in the relatively
small ports in the Firth of Forth, and is also associated with the finding of higher risks
in ships destined for the Nordic countries, especially Norway. Seventy-five (44 per
cent) of the 170 ship casualties from the east coast of Scotland were destined for
Scandinavia, including 45 (26 per cent) for Norway.

Casualties to ships

Of the total of 1,587 casualties to ships, the vast majority of voyages originated in the
major coal-exporting areas, with 561 (36 per cent) from South Wales, 459 (29 per
cent) from the north-east of England, 276 (18 per cent) from Scottish ports and 149
(9.5%) from the north-west of England. For some types of casualty, such as disappear-
ances, all the crew inevitably perished. If it was a large vessel, crew numbers would
be higher than for a smaller one, hence an average loss of life per ship casualty for the
large sailing vessels going round Cape Horn was 14.7, compared with an overall coal-
trade average of 8.2, while for the (mostly small) vessels exporting to Scandinavia it
was 7.4, and coastwise around the UK it was 5.1. For other casualties, such as fire and
explosion or a near-to-shore grounding or collision, a high proportion of the crew
often survived. For ship disappearances, the average number of crew lost was 12.4, com-
pared with foundering with loss of life at 9.4, wrecking or grounding at 7.0, collisions at
5.0, fires or explosions at 2.3 and other casualties at 1.7. Over time, the replacement of
sailing tonnage with steam and later diesel ships, better ship design, aids to survival
such as ships’ lifeboats, and improved communications and rescue services also mitigated
the risk of death. This led to a changing pattern of ship casualties.

The destination of the voyage and its length, as seen from the fatality rates, were
important determinants of ship casualties, with the coastal trade being a relatively
low-risk sector throughout the study period. Seasonal variations in the frequency of
severe weather would have also influenced the risk of a ship casualty, but some parts
of the coal trade – notably, supply for domestic heating – were also seasonal, with
peaks in the autumn and early winter months. The pattern for certain types of casualties

26. Elisabeth Solvang Koren, ‘In a Peculiar Position: Merchant Seamen in Norwegian Health
Policy, 1890–1940’, in Lewis R. Fischer and Even Lange, eds., New Directions in
Norwegian Maritime History Research (Liverpool, 2011), 83–99.

Carter et al. 447



Figure 7. Northern hemisphere: number of casualties to ships that shipped coal from the UK

according to the month of the year and the type of casualty, 1890–1980.

Figure 6. Trends in seafarer fatality rates (per million tons of coal shipped) according to the UK

region of the shipping port, 1890–1950.
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that were less related directly to extreme weather, such as fires and collisions, varies less
with the seasons (Figure 7).

Disappearance became a rare form of casualty after 1930 (Figure 8). By this time,
maritime radio communications had been developed and so information about a ship
in distress could be transmitted. The cargo-specific risks from fire and explosion are
only a small proportion of the causes of seafarer fatalities (with few lives lost in most
of these cases), but account for a higher proportion of vessel casualties. Importantly,
information is not usually available on the exact causes of serious incidents leading to
disappearance in the period before radio communications. Although based on inconclu-
sive evidence presented at Board of Trade enquiries, some of the ship disappearances
may well have resulted from catastrophic explosions or through spontaneous combustion
of certain grades of coal. In the period since 1946, when causal information on the ship
casualties tends to be more detailed, cargo shifting was held to be a contributory factor in
8 out of 18 (44 per cent) of the shipping losses through foundering. This is likely to be the
reason for the similar proportion of ships that foundered or disappeared in earlier years.

The most frequent (known) locations of shipwrecks were the North Sea, Norwegian
Sea, Baltic Sea, Kattegat or Skagerrak (491 wrecks), and Bristol Channel, Irish or
Celtic Seas (381). Other locations included the North Atlantic or Caribbean Sea (112),
British rivers or ports (60), and the English Channel and Bay of Biscay or
Mediterranean Sea (both 59).

The nationality of the ship was relevant in two main ways. First, it reflects the volume
of that nation’s shipping involved in the exporting of British coal. British ships were

Figure 8. Trends in the number of casualties to ships that shipped coal from the UK according to

the type of casualty, 1890–1980.
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predominant, and losses for most other nations usually represent the use of their national
fleets for carrying their own imports (Figure 9). Exceptions to this are the fleets of
Sweden, Germany and, in particular, Norway, which had a considerable trade exporting
to third countries. For example, during the 25 years from 1890, Norwegian ships
accounted for 21 (37 per cent) of the shipping casualties through transporting British
coal to Brazil and 10 (36 per cent) to South Africa, while German ships accounted for
21 (32 per cent) of the casualties around Cape Horn to Chile. Second is the pace at
which each nation’s fleet converted from sail to steam. Some, such as Norway and
Sweden, did this relatively late and were engaged in transoceanic voyages with large
sailing ships at least until the 1920s.

Discussion and conclusions

The human cost of Britain’s domination of world coal transport in the period from 1890
to 1914 was considerable, with around 500 deaths a year from shipping losses alone.
Subsequently, at a time of declining coal exports from 1919 to 1939, the risks of death
secondary to ship casualties reduced to around 100 deaths a year, with considerable
further reductions in the fatality rate and coal exports after 1946. Based on information
for the whole shipping sector, it can be expected that there would have been roughly
an equal number of accidental deaths in the maritime coal trade that were not associated
with recorded ship casualties.

Figure 9. Trends in the number of casualties to ships that shipped coal from the UK according to

the nationality of the ships’ flag, 1890–1980.
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Ideally, the deaths would be matched to a measure of ‘person/years employed’ to
arrive at the fatality rates but, as it is impractical to obtain population information on
the crews of ships in the coal sector, the coal tonnages carried have been used as a
proxy. This does enable comparisons to be made of the fatal accident risks in the seafarers
exporting coal and the miners extracting it. For the earlier part of the period studied, prior
to 1900 it was more dangerous to be a seafarer transporting a ton of coal than it was to be a
miner hewing it. This also almost certainly was the case for the study period taken as a
whole.

The lack of information on ‘person/years employed’ in different maritime trades is a
wider problem in studies of the health and safety risks to seafarers, as it means that it is
impossible to compare the risks across the different trades; this would have enriched this
investigation by showing how risks to life in the coal trade compared with those in other
sectors, such as liner trades or fishing.

It is surprising that after the intense public and political concern about the loss of life at
sea in the period before 1890, and despite good records of ship casualties, there were no
follow-up investigations to assess the adequacy of preventative measures while the coal
trade was extant. It has been left to a study of what is now a historical risk to measure its
scale and its cost in human lives. The social and political reasons for this require further
study. Was it that the worst mining disasters led to larger numbers of casualties than any
loss of a cargo ship? Was it distance from public scrutiny? Was it that maritime safety
concerns were focused on passenger vessels rather than cargo ships? Was it that crews
were often non-British nationals on cargo ships that were registered in other countries?
Was it that coal was only one of a range of bulk cargoes carried?

Both coal mining and coal shipping show a large and progressive fall in fatalities per
ton of coal mined or carried by sea. A large part of the high fatality rates in seafarers in the
late nineteenth century can be linked to the known higher risks of the total loss of a sailing
ship compared to a steamship. Steam power progressively took over from sail in the
closing years of the nineteenth century and reduced the risk to seafarers at a time
when mining technology and investment progressed little and most coal was still hewn
by hand – hence the decline in the ratio of deaths in shipping compared to deaths in
mining.

The export destination was a major determinant of risk. There were, however, different
contributory factors for different destinations, although the persistence of sail contributed
in all cases. The extreme weather conditions rounding Cape Horn and the voyage length
for exports to the west coast of South America resulted in the loss of a considerable
number of the large sailing ships that remained an economical means of transporting
bulk cargoes on this route. In contrast, the short but inclement voyages to the Nordic
countries, often using older vessels that were in poor condition, also increased risks, espe-
cially in winter, at least until these countries modernized their fleets and moved away
from their dependence on British coal in the interwar years.

Insurance has long been a means of pooling risk in shipping. Access to insurance
sources is limited but no doubt Lloyd’s and the various protection and indemnity clubs
within the industry would have set premium rates based on claims experience within
the coal-exporting sector. Were this information available, it could have added a
further perspective to this study.
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