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a b s t r a c t

The commercial fishing industry has one of the highest injury and mortality rates of all occupational
areas. This results from the nature of the work involving vessels often manned by only a few individuals
who are working with heavy-duty equipment in dangerous environments at all hours. Economic pres-
sures may force inappropriately geared vessels to operate further out to sea than is safe. Deaths result
from a wide variety of situations involving vessel loss, falls overboard, fire and explosions, cable
entanglements and gas exposure. Autopsies are often difficult as there are no diagnostic features of either
drowning or hypothermia and features may be obscured by putrefaction and postmortem animal
predation. The forensic implications of deaths in the fishing industry are reviewed.

� 2012 Elsevier Ltd and Faculty of Forensic and Legal Medicine. All rights reserved.

1. Introduction

Working in the commercial fishing industry has always been
associated with high rates of injury and death.1 Small craft manned
by only a few individuals working with a range of equipment in
dangerous environments during the day and night in inclement
weather are all factors that may contribute to poor outcomes. Fifty-
nine percent of cases in one Danish study involved small, one-man-
operated craft. Fatigue has also been cited as a problem by fish-
ermen that increases with the length of the period at sea.2

Grounding on rocks or at harbour entrances has been docu-
mented in conditions of poor visibility or at night when watchmen
were either fatigued or had fallen asleep.3 Fatigue is contributed to
by long working hours at sea with short rest periods, cramped
sleeping spaces, interruption of sleep by engine noise and vibration
and the effects of heavy seas.3

A study of small-scale Polish fishing showed a significantly
higher death rate in small boats (<13 m), with alcohol being
implicated in the deaths in 45% of the cases where autopsies were
performed.4 The types of lethal injures vary, however, with the
other end of the spectrum being represented by large
catchereprocessor (factory trawler) vessels which combine the
risks of fish catching with those associated with operating large-
scale commercial food processing and canning machinery.5 The
range of potentially lethal injuries and situations is extensive, with
particular forensic issues arising that may not be encountered in

other occupational deaths. Deaths are often attributed to drowning
or ‘missing at sea’.4

In the United Kingdom, fisherman have had death rates from
accidents that are 52.4 times (95% confidence interval (CI)
42.9e63.8) higher than other British workers. Although the
number of deaths has declined in recent decades, the relative risk
has not changed.1,3 As detailed below, deaths may be related to loss
of the vessel and crew, or to personal accidents.

This article provides an overview of the types of fatalities that
may occur in commercial fishing and analyses medicolegal issues
that may be encountered with such deaths at autopsy. It is recog-
nised that it is sometimes difficult to separate out the exact
numbers of deaths in the fishing industry from other occupations
when national data are being used, as fishing industry deaths may
be grouped with “transportation, construction and other agricul-
tural deaths.”6 In addition, in the United Kingdom, for example,
deaths at sea may have been considerably underestimated as they
may not have been listed with the local registrars of death or
included in routine national occupational mortality statistics.3

However, such data as exist can still provide a useful guide as to
the nature of deaths that occur.

2. Deaths related to loss of a boat

In the United Kingdom, trawler fishing has had the highest
mortality rates due to occupational hazards on board and to
weather-related dangers.1 Deaths may occur when a vessel has
foundered (capsized or disappeared) in adverseweather, grounded,
collided or had the net snag on a shipwreck or other underwater
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hazard.1 Each of these types of events may be associated with
a particular part of the coastline.7 Flooding, propeller entanglement
and being struck by a large wave may also cause problems.8e10 In
a review of 1039 fatalities from accidents in fishing vessels regis-
tered in the United Kingdom from 1984 to 2008, 65% were caused
by foundering of the vessel, 21% by grounding and 7% by collisions.7

Whereas in the past, severe weather and sea conditions have been
mainly responsible for vessel loss, recently, these events have been
attributed more to ‘unstable, overloaded and unseaworthy’ vessels.
Modifications of vessel construction or rigging, and overloading or
loading of catch on the deck have all led to decreased stability,
particularly during the hauling in of fishing gear.2,7 Depletion of
closer inshore fishing grounds may also result in fishermen going
further out to sea in smaller, less adequate vessels.3 The speed with
which vessels sink may mean that crew simply does not have time
to put on personal flotation devices, launch life rafts or send
distress signals.3

Specific difficulties that arise in the forensic assessment of such
deaths are influenced significantly by failure to find bodies after
disasters in the open sea. Even if bodies are found, the autopsy
assessment may be complicated by the effects of prolonged
immersion, as detailed below.

3. Other deaths

High rates of fatal accidents are found in fishing fleets in all parts
of the world with rates of 145, 143 and 116 per 1,000,000 worker
years being found in Danish, Australian and Alaskan waters. These
correspond to relative risks to other workers in those countries of
53, 18 and 26.1

3.1. Falls overboard

Lethal falls overboard have been defined as “unintentionally
entering the water outside the hull of a commercial fishing vessel
resulting in a fatality.”11 Such falls have been documented partic-
ularly on trawlers when shooting out or hauling in of nets, and are
often associated with adverse weather conditions. For example,
conditions with gale force 8 or more were recorded in 14 of 50 such
deaths in the United Kingdom.1 Fishermen may be knocked over-
board by equipment or may be caught in nets or lines and dragged
overboard. An unusual case has been reported where a fisherman
was dragged overboard and drowned when a large fish hook
penetrated his wrist beneath the flexor tendons, effectively tying
him to the outgoing line.12 Other causes include slipping or losing
balance on a moving and slippery surface, poor visibility or being
washed overboard by a wave. Alcohol was involved in 20e30% of
cases in a study by Lucas et al.11

Falls overboard account for 25% of fishing fatalities in the United
States, and between 20 and 33% in other countries including
Iceland, Norway, Denmark, Ireland and Canada.11 The risk of falling
overboard is dependent on the type of fishing boat and gear used;
for example, falls are three times more common among shellfishers
than salmon fisherman, with 82% of cases involving only three gear
types: pot gear, gillnet and long lines. Gear entanglement was
a more significant event with pot gear used on shellfish vessels
than with gillnets used on salmon boats.11

Recommended steps to reduce falls overboard have included
keeping decks clear of unnecessary nets, lines, ropes and other
obstacles; regularly removing ice and oil; providing boots with
good grips and a non-slip decking; and increasing the height of side
railings.3

Numbers of cases where bodies have not been found are higher
with losses overboard from larger vessels as these are able to
operate in open sea further away from land than smaller crafts. This

reflects the greater difficulties that arise with rescue attempts in
the open sea and also the complexities of scouring a death scene
that may be markedly affected by weather and tidal currents.

A number of deaths have also occurred with falls overboard
when crew have been returning to vessels docked in port. Lack of
familiarity with a particular dock, jumping from the wharf to the
gunwale and intoxication may all be involved. In addition, darkness
and foreign ports were a feature of one Danish study.2 The author
had a case in Tasmania where a fisherman who had disappeared
one evening was found in the water beneath his vessel several days
later. Cadaveric spasm had occurred and when found he was still
holding the case of beer that he had been carrying at the time of his
fall.

Evaluation of these cases requires full toxicological screening;
however, prolonged postmortem intervals may complicate inter-
pretations. Evaluating whether an injury occurred before the
decedent fell into the water, during the process of falling, while
alive and in the water or after death, may also not be possible.

3.2. Head injury

Traumatic brain injury is responsible for significant numbers of
work-related deaths every year in industrialised countries. Those at
highest risk are males aged 65 years and over.6 In the United States
nearly 7300work-related deaths due to traumatic brain injury were
registered between 2003 and 2008 with construction, trans-
portation and agriculture/forestry/fishing accounting for nearly
50% of the cases.6 The death rate per 100,000 in the ‘fishing,
hunting and trapping’ category of 3.2 closely matched that of 3.4 in
the mining section under ‘coal, metal ore, non-metallic, not speci-
fied’. Reasons for head injury in the fishing industry are not hard to
envisage with workers operating heavy equipment on slippery and
mobile decks. Falls and impact with heavy machinery account for
the majority of cases. Blunt trauma from equipment involves being
impacted by blocks, booms, cables, steering bars and trawl doors.2

At autopsy, patterned injuries from particular pieces of equipment
may be found, and comparison of the types of injuries with infor-
mation provided by work site inspection will enable determination
of the likely sequence of terminal events. Individuals may be at
a higher risk of lethal head injury from blunt trauma if they are
intoxicated.13

3.3. Inhalational deaths

Carbonmonoxide inhalationwas by far the most common cause
of fatal occupational inhalation in the United States in the 1990s,
accounting for more than three times the number of deaths than
the next category of sulphur and sulphur compound inhalation.14

Particular situations relevant to fishing boats include performing
machinery repair or maintenance with motors running in unven-
tilated or closed environments. There may be more than one body
found under these circumstances, with cherry pink discolouration
of the skin and tissues being clues at autopsy to the cause and
manner of death. The toxicological part of the autopsy assessment
in deaths on fishing boats should, therefore, include routine
measurement of blood carbon monoxide levels.

Other lethal situations have arisen when damaged refrigeration
units on fishing vessels have leaked freon, a halogenated hydro-
carbon that displaces air, as well as inducing lethal cardiac
arrhythmias.15,16 Displacement of oxygen by inert gases such as
methane is awell-recognised problem in silos and sewers on land17

and has also been reported in fishing vessels associated with the
anaerobic decay of poorly refrigerated fish in unventilated holds or
from decaying organic material in the bilge. Gases included
ammonia, hydrogen sulphide, carbon monoxide and carbon
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