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Abstract
(Lippman J. Diving-related fatalities in Victoria, Australia, 2000 to 2022. Diving and Hyperbaric Medicine. 2025 31 
March;55(1):35−43. doi: 10.28920/dhm55.1.35-43. PMID: 40090024.)
Introduction: The aim was to examine the diving-related fatalities in Victoria, Australia from 2000 to 2022, identify trends 
and assess existing and potential countermeasures.
Methods: The National Coronial Information System and the Australasian Diving Safety Foundation (ADSF) database were 
searched to identify compressed gas diving and snorkelling/breath-hold diving deaths in Victoria for 2000–2022, inclusive. 
Data were extracted and analysed, and chain of events analyses conducted.
Results: Thirty-six scuba divers, one diver using surface supplied breathing apparatus (SSBA) and 25 snorkellers/breath-
hold divers were identified. Compressed gas divers were older than snorkellers (medians 47 vs 36 years) with a higher 
proportion being overweight or obese (89% vs 61%), half with pre-existing medical conditions which likely contributed 
to their deaths. Most snorkellers died from primary drowning, often associated with inexperience. Half of all victims were 
inexperienced, and more than half of the accidents occurred while diving for seafood, often in rough conditions. Only one 
third of victims were with a buddy at the time of their accident. Of those known to be wearing weights, three-quarters were 
still wearing them when found.
Conclusions: Diving medical assessment in divers aged 45 years or older needs to be strengthened and obesity should 
trigger medical assessment in older divers. Other identified risks included seafood collection, diving in adverse conditions, 
ineffective or no buddy system, overweighting, poor buoyancy control and failure to ditch weights. Many are longstanding 
problems, so relevant messages are still not penetrating the community. Constant reinforcement through formal training, 
internet forums and targeted educational campaigns is required.

Introduction

With more than 2,500 km of coastline and its rich temperate 
marine environment, Victoria, Australia offers a wide variety 
of opportunities for divers, from scuba diving on shipwrecks, 
to snorkelling for abalone in the shallows on rocky, often 
kelp-covered reefs. With water temperatures ranging from 
around 11 to 21ºC, 5 to 7 mm wetsuits are common fare, 
with increasing drysuit usage, especially in technical divers.

Most of the boat charter diving occurs around the heads of 
Port Phillip Bay where the reef can drop off from depths as 
shallow as five metres of seawater (msw) to over 90 msw 
with currents ranging from none during the short ‘slack 
water’ period between tides, to over 6 knots. There are more 
than 300 located historic shipwrecks in Victorian waters, 
many of which have become popular dive sites. This is 
especially true for what has become known as the ‘Ship’s 
Graveyard’ which has over 40 known wrecks generally 
located at depths between 25 to 45 msw. These include tugs, 
dredges, barges, World War 1 submarines, a paddle steamer 

and more recently a scuttled warship specifically prepared as 
a dive site. The shore diving occurs all around the coastline, 
including within the two main bays and from ocean beaches.

As in most places, it is difficult to gauge diving activity. A 
Victorian tank fill survey conducted in 1993–94, estimated 
that around 80,000 scuba dives were performed that year.1  
However, the early 1990s were likely around the peak of 
diving activity in Australia, with certifications decreasing 
since then.2  Data from the largest Victorian dive charter 
operator from 2007–14 estimated an average annual fatality 
rate of 1.64 deaths per 100,000 dives for that operator, which 
is comparable to estimates from other locations with similar 
conditions.3

Inevitably with diving and snorkelling, fatalities occur for 
a variety of reasons which include inexperience, conditions 
and health factors. The aim of this study was to examine 
the diving-related fatalities in Victoria from 2000 to 
2022 to examine trends and assess existing and potential 
countermeasures.
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Methods

Ethics approval for the collection and reporting of these 
data was received from the Victorian Justice Human 
Research Ethics Committee to access the National 
Coronial Information System (NCIS; Approval Number 
CF/21/18434).4

This represents a complete, or near-complete, case series of 
scuba diving and snorkelling/breath-hold diving fatalities in 
Victorian waters from 1 January 2000 to 31 December 2022. 
For inclusion, the scuba diver must have been wearing a 
scuba set and a snorkeller/breath-hold diver generally must 
have been wearing at least a snorkelling mask. However, an 
exception to the latter is a person who partakes in breath-hold 
diving and who is specifically practicing extending their 
breath-holding in water to increase their diving limits. In 
this paper, the term snorkeller is generally used throughout 
to include both surface snorkellers and breath-hold divers.

SEARCH

A comprehensive key-word search was made of the NCIS 
for diving-related deaths in Victoria for the period 1 July 
2000 (the inception of the database) to 31 December 2022. 
Key words included scuba, compressed air, compressed gas 
and div*, snorkel*, breath-hold and div*, and underwater 
fishing. Data obtained from the NCIS was matched with that 
listed on the Australasian Diving Safety Foundation (ADSF) 
fatality database.5  Additional reports were obtained directly 
from the office of the Victorian State Coroner. Information 
gathered during previous published investigations for 2000 
to 20186–10 was reviewed and relevant further data extracted 
from these, and, where necessary the underpinning coronial 
documents.

REVIEW PROCEDURE AND OUTCOME MEASURES

The investigator reviewed all datasets. Outcome measures 
were extracted for each case and entered into a specially 
created and protected Microsoft Excel® spreadsheet. Where 
available, these data included demographics, health factors, 
training and experience, origin of victims, dive location and 
conditions, buddy circumstances and oversight, dive purpose 
and depth, equipment used and resuscitation factors.

ANALYSIS

A chain of events analysis (CEA) was performed for each 
case using existing templates.11  Descriptive analyses based 
on means and standard deviations or medians and ranges, 
and Mann-Whitney tests for comparisons of age or body 
mass index (BMI), as appropriate, were conducted using 
SPSS Version 29 (IBM Armonk, NY; 2022). The level of 
statistical significance assumed was P = 0.05.

Results

Sixty-two deaths were identified, comprising 36 scuba 
divers, two of whom were using closed circuit rebreathers 
(CCR), 25 snorkellers (mainly breath-hold divers) and one 
diver using surface supplied breathing apparatus (SSBA – 
hookah). This gives averages of 1.6 compressed gas and 
1.1 snorkel deaths per year with a rise in snorkelling deaths 
over the final decade or so. The annual deaths are shown in 
Figure 1. The Victorian fatalities comprised 18% (36/204), 
4% (1/28) and 8% (25/323) of the national fatalities for 
scuba, SSBA and snorkelling, respectively during that 
period.

DEMOGRAPHICS

There were six females (five scuba and one snorkeller) and 
56 males (31 scuba, 24 snorkellers and one SSBA diver). The 
median (IQR) age for the compressed gas divers (i.e., scuba 
and SSBA) was 47 (39, 52) years and for snorkellers 36 (29, 
42) with ranges of 25–67 and 19–65 years, respectively.

The BMI was not available in two cases due to missing 
bodies. The mean (SD) BMI for the compressed gas divers 
was 30.6 (5.6) kg.m-2 and, although females had a higher 
BMI (35.2 vs 30.0), this was not significant (P = 0.19). 
Twelve victims were overweight (25–29.9 kg.m-2), 11 obese 
(30–34.9 kg.m-2) and eight severely obese (> 35 kg.m-2) 
There was no significant difference in age of victims who 
were obese (mean 47.5 years) or not (47.3 years) (P = 0.632).

The snorkel victims had a mean (SD) BMI of 27 (5.7) kg.m-2 
with six overweight, seven obese and one severely obese. 
The BMI was unavailable for two cases.

CERTIFICATION AND EXPERIENCE

At least 29/36 scuba divers were certified, two were 
untrained, four were undergoing Open Water Diver (OWD) 
training, and, in one case, it was unreported. Eighteen 

Figure 1
Annual compressed gas diving (CG) and snorkelling (SN) fatalities 

in Victoria, 2000–2022
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of the victims were classified as ‘novices’ (0–30 dives), 
10 ‘experienced’ (31–200 dives), six ‘very experienced’ 
(> 200 dives), and experience was unknown in one victim. 
The SSBA diver was a certified, albeit novice, scuba diver 
but had no additional training in the use of SSBA which he 
had used up to six times, all at shallower depths. One of the 
scuba trainees was a very weak swimmer who had in fact 
failed his swim test in the pool but was allowed to progress 
to an open water dive (in rough conditions) through an 
organisational oversight.

Three of the snorkel victims were known to have had scuba 
certification. Ten had little or no experience, seven appear 
to have been experienced and, in seven cases, there was 
no indication of experience. Three of the snorkellers were 
reported to have been teaching themselves through the 
internet. This included one who was also using an apnoea 
App to extend his breath-hold. At least five of the snorkel 
victims were reported to have been weak swimmers. None 
of the victims had any additional buoyancy aids.

SETTING AND LOCATION

Twenty-two compressed gas victims were diving privately 
and 15 were on commercial dive charters or under training. 
Two of the snorkelling accidents occurred under the 
oversight of a commercial operator. One was with a school 
group overseen by an adventure tour company, and the other 
on a wildlife snorkel experience. The remainder occurred 
during private snorkelling events. The locations are shown 
in Figure 2.

Six scuba divers and one snorkeller died while diving 
shipwrecks, which included two on the Coogee (35 msw) 
and one each on the Rotomahana (39 msw), J4 Submarine 

(28 msw), Ex-HMAS Canberra (28 msw), the SS Alert (75 
msw), and the HMVS Cerberus (6 msw).

ORIGIN OF VICTIMS

The countries of birth of the compressed gas victims were 
Australia (28), Asia (3), New Zealand/Pacific (2), United 
Kingdom/Europe (2) and the Americas (1). Many snorkelling 
victims were born in Asia (16), others in Australia (6), the 
Balkans (1) with two unknowns.

All but one of the compressed gas divers were Victorian 
residents, the exception being an international tourist. All 
the snorkellers were currently living in Victoria although at 
least two were on international student visas.

ACTIVITY

Fifteen of the compressed gas victims were collecting 
seafood including crayfish (9), abalone (4) and scallops 
(2). Twelve were sightseeing and eight died during 
training activities. The training deaths included a double 
fatality involving an instructor and student during OWD 
training, three other OWD student deaths, one death during 
Advanced Open Water Diver (AOWD) training, one during 
wreck diving training and one during rescue training. Four 
of the deaths during training involved diving in rough 
conditions and/or strong current with associated separation 
and probable panic. One diver was diving a wreck using a 
relatively unfamiliar closed-circuit rebreather (CCR) and the 
other CCR death involved intentional self-harm.

Fifteen of the snorkellers were looking for abalone, one for 
crabs and four were spearfishing. Three victims were just 
sightseeing, and two died while practicing extended breath-
holding in pools without direct supervision.

Figure 2
Locations of the fatal accidents
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Overall, 35/62 (56%) of victims were hunting or harvesting 
seafood. Of note, two scuba divers and one snorkeller were 
found on the seabed with heavy catch bags attached to their 
un-ditched weight belts. Both scuba divers had no remaining 
air in their tanks.

MONTH OF ACCIDENT

The compressed gas accidents occurred throughout the year 
with a peak in January, a popular time for diving in Victoria. 
The snorkel accidents were largely confined to warmer 
months and, unsurprisingly, to the abalone season, which 
occurs from mid-November to the end of April (Figure 3).

BUDDY SITUATION

Thirteen compressed gas divers were with a buddy when the 
accident occurred, five of these becoming separated during 
the event. Another 16 victims set out with a buddy or group 
but were separated before their accident, and eight victims 
were solo diving from the outset. Similarly, eight of the 
snorkellers were with a buddy when their accident occurred, 
with three separating during it. Another nine set out with 
a buddy or group but were separated before their accident. 
Eight snorkellers set out solo. Overall, only 21/62 (34%) of 
divers were with a buddy at the time of their demise.

DEPTH

The depth of the compressed gas dives ranged from 1–74 
msw with a median (IQR) depth of 7.5 (4, 23) msw. At least 
one half of these accidents were at depths from 0 to 10 msw 
with more than one third occurring on or near the surface.

Water depth was only reported in 11 of the snorkelling cases 
with a median (IQR) of 3 (2, 5) msw and range from 1 to 
7.5 msw. From the locations involved, it appears likely that 
most of the remaining accidents would have occurred at 
depths between 2 to 4 msw.

WEIGHTS

Twenty-six of the 37 compressed gas victims were found 
with their weights in situ, eight had ditched some or all 
their weights. Fourteen victims were found with weights in 
place and an uninflated buoyancy control device (BCD), 16 
had either ditched weights or inflated their BCD, and three 
had done both. There was no relevant information in three 
cases. Of the 12 snorkellers who were known to have been 
wearing weights, 11 were still wearing them when found.

RESUSCITATION

Cardiopulmonary resuscitation (CPR) was performed in 26 
of the compressed gas cases and was not attempted in 10 due 
to delays in body recovery or absence of a body. In another 
case, it wasn’t performed as the sole buddy was unable 

to lift the victim aboard the boat. An automatic external 
defibrillator (AED) was available and promptly used in one 
incident, where two shocks were given without success. 
Supplemental oxygen was administered to only five victims 
although equipment was available and unused in at least 
three other cases due to lack of confidence of the first aiders.

CPR was attempted on 15 snorkelling victims, was not 
appropriate in eight due to long delays to recovery, and, 
in two cases, there was no indication whether CPR was 
performed. There were no reports of readily available AED 
use or oxygen first aid with the snorkellers.

CHAIN OF EVENTS ANALYSIS

Predisposing factors

A predisposing factor is defined as a relevant factor that was 
present prior to the dive, and/or prior to the trigger occurring, 
and which is believed to have predisposed to the incident 
and/or to key components in the accident chain (e.g., the 
trigger or disabling agent).

Compressed gas divers:
Eighty pre-existing risk factors were identified in the 37 
compressed gas divers. Twenty-three divers had pre-existing 
health risk factors, including many with multiple conditions, 
with at least 12 of these divers receiving some medical 
treatment or oversight. The health factors included obesity 
(19), left ventricular hypertrophy (LVH, 9), severe ischaemic 
heart disease (IHD, 8), cardiomegaly (5), hypertension 
(5), anxiety/depression (3), diabetes (3), tachycardias (2), 
asthma (1) and pre-dive use of amphetamines and alcohol 
(2). These health risk factors appear to have been directly 
contributory in 19 deaths.

Planning shortcomings were identified as likely contributors 
to 18 deaths. Seven of these were associated with decisions 
to dive in challenging conditions and included the deaths of 
three OWD students, one who panicked in a strong current 
and another likely disabled by strong surge. Decisions to dive 

Figure 3
Months during which the fatal diving accidents occurred; CG – 

compressed gas diving; SN – snorkelling
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solo, planned buddy separations and poor buddy systems 
were associated with 11 accidents, most of these involving 
seafood harvesting.

Inexperience and/or poor skills likely contributed to 17 
deaths and pre-existing equipment shortcomings to twelve. 
The latter included high-reading gauges (leading to out-
of-gas situations), overweighting, absence of a knife when 
diving in and becoming entangled in kelp, diving in cold 
water without an exposure suit (and wearing a weight belt!) 
and a poorly configured and over-complicated multi-tank 
system. As mentioned earlier, one CCR diver set off with 
inappropriate diluent gas for the planned dive.

Supervision shortcomings were associated with three 
compressed gas accidents, two of which involved students 
under instruction, and one involved a divemaster’s oversight 
of a very inexperienced diver, allowing him to enter the water 
with his mask on his forehead, his demand valve out, his 
BCD inflator hose detached, and BCD deflated.

Snorkellers:
The most common predisposing factors in the snorkelling 
victims were planning-related shortcomings, identified in 20 
cases. The majority involved decisions to dive in unsuitable 
conditions, often compounded by an inadequate appreciation 
of the potential for conditions to change (e.g., current). 
Planning issues also involved decisions to snorkel solo or 
with a loose buddy system. 

Lack of experience and poor skills were identified as likely 
contributory in 11 cases, and equipment shortcomings in 
nine, the latter largely associated with inexperience. For 
example, at least five of the snorkel victims were not wearing 
fins (in another five cases fin use was unrecorded so there 
might have been more). Two of these were weak swimmers 
and inexperienced snorkellers who were wearing weights, 
one without a wetsuit.  Health-related factors, including 
obesity and/or severe IHD, as well as the combination of 
methamphetamine use in a person with epilepsy, appear to 
have contributed to six snorkelling fatalities.

Three higher risk activity-related predisposing factors were 
identified and included two victims who were practicing 
extended apnoea in pools without appropriate supervision. 
Both succumbed to apnoeic hypoxia and there were 
substantial delays before the problem was identified. The 
other case involved a victim who went snorkelling alone 
inside a wreck at night.

Supervision shortcomings were associated with two fatalities 
and included very poor oversight from an adventure tour 
operator supervising a school snorkelling expedition, and 
poor oversight of a highly inexperienced snorkeller by their 
companions.

Triggers

A trigger is the earliest identifiable event that appeared to 
transform the dive into an emergency.

Compressed gas divers:
Fifty-three likely or possible triggers were identified in 
34 accidents with multiple possible triggers in some of 
these. Insufficient information was available in three 
cases to postulate on triggers. Environmental triggers, 
including rough seas, strong currents, kelp entanglement 
and nitrogen narcosis were identified as likely contributors 
in 14 cases. Additionally, the effects of immersion (also 
an environmental trigger) combined with exertion was 
identified in six accidents in divers with pre-existing cardiac 
disease. Ten accidents were likely triggered by problems 
with the breathing gas supply, and substantial exertion just 
before or during a dive, and, in one case, exiting the water 
at the end of a dive, likely triggered seven events. Two of 
these victims were dragging heavy catch bags attached to 
them. Diver errors triggered at least four events and included 
unfamiliarity and/or errors in equipment use, entering 
the water without the demand valve in place and with an 
uninflated BCD and failing to open the cylinder valve before 
entry (again with an uninflated BCD). Poor buoyancy control 
was a probable trigger in three accidents.

Snorkellers:
Twenty-seven likely or possible triggers were identified 
in 22 of the snorkelling accidents, the majority of which 
were environmental. These included 11 accidents which 
were likely triggered by adverse sea conditions, four by the 
effects of immersion and/or exertion on cardiac function, 
and one from impact with a passing boat. Three deaths in 
novices were likely the result of water aspiration through the 
snorkel and two, in more experienced divers, by extended 
apnoea. One accident was triggered by entanglement in a 
speargun cord, and one was triggered when the victim erred 
by prematurely jumping from the back of a reversing boat 
and being hit by the propellor.

Disabling agents

A disabling agent is an action or circumstance (associated 
with the trigger) that caused injury or illness.

Compressed gas divers:
Likely disabling agents were identified in 31 of the 
compressed gas accidents. The main disabling agents were 
medical factors, predominantly cardiac-related, but also 
included at least one case each of immersion pulmonary 
oedema (IPO), oxygen toxicity and asthma. The other 
disabling agents were ascent-related (6), gas supply-related 
(5), environmental (4), buoyancy-related (3) and equipment-
related (1).
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Snorkellers:
Likely disabling agents were identified in 22 of the 
snorkelling accidents. These included environmental 
factors (7), mainly adverse sea conditions but also two boat 
propellor injuries. Others were buoyancy issues (7), medical 
conditions (4), water aspiration/laryngospasm (3), apnoeic 
hypoxia (2), and equipment-related (1).

Disabling conditions

The disabling condition is directly responsible for death or 
incapacitation followed by death from drowning.

The most common disabling conditions in the compressed 
gas divers were asphyxia (i.e., primary drowning), cardiac 
causes (predominantly arrhythmias), and arterial gas 
embolism (AGE). In two cases, it was unclear if the disabling 
condition was asphyxia or IPO, and, in another, asphyxia 
or cardiac.

In the vast majority (17) of snorkellers the disabling 
condition was asphyxia. There were two likely cardiac 
arrhythmias, two traumas, two where it was unclear whether 
the disabling condition was asphyxia or cardiac, and 
another two where the likely disabling condition couldn’t 
be identified (Figure 4).

Discussion

Over the 23-year period there was an average of 2.7 
diving-related deaths per year in Victoria, 90% of whom 
were males. Compressed gas diving victims were older 
than the snorkellers with a higher proportion being 
overweight or obese. Almost all victims were locals, half 
were inexperienced, many deaths were associated with 
adverse sea conditions, and more than half of the accidents 
occurred while diving for seafood. A high proportion of the 
snorkel victims were seafood gatherers of Asian descent. 
As in earlier studies, a lack of, or poor buddy system was 
common and likely contributed to many deaths, especially 
those from primary drowning. Overweighting was apparent 
in both cohorts of divers and many victims were found with 
their weights in situ.

DEMOGRAPHICS

With a median age of 47 years, the compressed gas divers 
were substantially older than the snorkelling cohort. With 
age comes an increasing prevalence of chronic disease. As 
reported previously: “… Australian data for 2001 to 2018 
reveals that 92 (56%) of the 164 scuba victims were 45 years 
or older, with 84% of this subgroup likely to have suffered 
a cardiac-related disabling condition”.9  These Victorian 
data are consistent with the National trend with almost one 
quarter of scuba victims likely being disabled by a cardiac 
condition, and is supports the advice for diving medical 
assessment with close consideration of cardiac health for 
divers or prospective divers aged 45 years or more.12  On the 

other hand, a far higher proportion of snorkellers succumbed 
to primary drowning, unsurprising with this younger, and 
often inexperienced cohort.

A higher proportion of compressed gas divers were 
overweight or obese. Indeed, at 51%, the proportion of 
compressed gas divers who were obese or severely obese is 
similar to divers nationally9 and  is very concerning, being 
higher than that of the general Australian population of a 
similar age, reported to be 37.4%.13  Given the relationship 
between obesity and chronic disease such as hypertension, 
diabetes and chronic obstructive sleep apnoea,14,15 as well as 
cardiac arrhythmias16 and sudden cardiac death,17,18 it should 
be a serious consideration with fitness-to-dive assessments. 
Although BMI per se and waist circumference measures may 
only provide an indirect association with sudden cardiac 
death,19 they should trigger further investigations for cardiac 
risk. Accordingly, it may be appropriate for a question about 
BMI/obesity to be included in diver medical participant 
questionnaires20 with appropriate medical referral. Diver 
training and education should include information about 
the risks associated with obesity and diving.

Unlike the situation in Queensland where only 20% of 
victims lived locally,21 almost all the victims in Victoria were 
residents in the state. Three-quarters of the compressed gas 
divers were born in Australia compared to only one quarter 
of the snorkellers. At least two-thirds of the snorkel victims 
were Asian nationals.

ACTIVITY AND INEXPERIENCE

Again, unlike Queensland where few victims were involved 
in seafood collection, more than half the Victorian victims 
were hunting or harvesting seafood, including three quarters 
of the snorkellers, the latter being predominantly of Asian 
descent. The Victorian lifesaving and fishing authorities 
have been trying to target the culturally and linguistically 
diverse (CALD) communities with education campaigns 
aimed at improving awareness of the potential hazards 

Figure 4
Disabling conditions for scuba and snorkel victims of diving 
fatalities in Victoria 2000–2022. AGE – arterial gas embolism, 
CG – compressed gas diving; DCS – decompression sickness; 

IPO – immersion pulmonary oedema; SN – snorkelling
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of diving for seafood. This includes advice on adequate 
swimming ability, choosing suitable conditions and being 
with a buddy. However, the fatalities in this series indicate 
that such advice does not extend far enough. Recurring 
issues include lack of snorkelling experience, inadequate 
or inappropriate equipment (such as absence of fins and/
or overweighting) and lack of knowledge about reasonably 
predicable tidal and weather changes. Inflatable buoyancy 
vests or tubes can be lifesaving for weak swimmers and 
inexperienced snorkellers and should be encouraged for such 
persons. Of note, a Victorian fisheries information brochure 
includes an image suggesting that divers attach their catch 
bags to their weight belts, a practice that contributed to the 
demise of several divers in this series.

As mentioned earlier, at least three of the snorkellers 
were teaching themselves through the internet, which is 
no substitute for undergoing practical training under the 
guidance of an instructor or experienced guide. Historically, 
prospective snorkellers often bought their equipment from 
a dive shop where they had the opportunity to interact and 
get advice from generally experienced staff. However, many 
now purchase equipment online or in general stores, and 
so miss this potentially valuable opportunity for personal 
advice, including equipment choice and local knowledge. 
The hookah diver was untrained in the use of his equipment, 
and this has become increasingly common.22  There are 
currently no basic hookah diving training courses readily 
available in Australia and there is a need and opportunity 
for this to be addressed.

BUDDY SITUATION

As is often the case,6–9,23,24 despite ongoing education, many 
of the victims, in this case two-thirds, were alone at the time 
of their accident either from setting out solo or having an 
inadequate buddy system. Absence of a buddy and/or close 
observer reduces the likelihood of prompt rescue and the 
chances of survival. This was particularly highlighted in 
the two victims who were practicing extended apnoea in 
swimming pools without direct supervision. Both remained 
unnoticed for an extended period, despite others being 
nearby, in one case, only metres away.

PREDISPOSING FACTORS

Poor pre-dive planning decisions were a commonly identified 
predisposing factor affecting both cohorts of divers, the most 
common being the decision to dive in unsuitable conditions. 
Victoria’s weather can be notoriously variable and many 
of the dive sites can be exposed to strong winds, large 
swells and, in some places, strong currents. If divers have 
inadequate local knowledge, insufficient experience, or poor 
fitness (physical or medical), they can struggle to cope with 
challenging conditions with which they are ill-equipped to 
deal. The incentive to conduct a particular dive on the day 
often overrides common sense. Divers and their supervisors 

need to be prepared to abandon the day’s diving or find a 
safer site. This is an important part of a dive plan.

Pre-existing health factors including ischaemic heart 
disease, hypertension, epilepsy, asthma, diabetes, exercise 
tachycardia in addition to obesity, as highlighted earlier, 
were again contributors to the fatalities. This supports the 
advice for existing or prospective divers or snorkellers with 
chronic health conditions to seek diving medical advice, 
especially those aged 45 years or older, and particularly if 
obese.25

BUOYANCY

Problems with buoyancy control were apparent with 
five of the compressed diving victims, all of whom were 
overweighted and ran low on breathing gas. Victorian dive 
sites include some sheer drop-offs and wrecks in deeper 
waters so correct weighting and good buoyancy control is 
an important part of safe diving.

As well as consuming more gas through exertion, an 
overweighted diver needs to divert more gas into their BCD 
or drysuit, more rapidly depleting the supply. Exertion also 
adds strain on a heart that may already be challenged by the 
effects of immersion and other potential cardiac stimulants 
from diving.26

Overweighting was a very common problem with the 
snorkellers. For most diving and snorkelling, weights should 
be chosen to attain ‘neutral buoyancy’ at about 1.5 to 2 m 
below the surface, which means being slightly buoyant at or 
near the surface. Consistent with previous reports,6,8,24 a large 
proportion of both compressed gas divers and snorkellers in 
this series who were known to have set off wearing weights, 
were still wearing these when found. Divers and snorkellers 
must frequently remind themselves of the importance 
of reaching or staying on the surface in situations where 
unconsciousness is likely. They need to be very familiar with 
their weight system and practice releasing these periodically 
to embed the skill so it is second nature in an emergency. 
Despite ever-increasing evidence of the need, this is clearly 
not being done effectively.

BOATS

Two snorkellers in this series died from boat propellor 
injuries. In addition, according to Victorian marine accident 
reports, there were at least another five serious, albeit non-
fatal, boat propellor injuries involving three scuba divers 
and two snorkellers during this study period.

Nationwide, from 2000 to 2022, there were at least eight 
fatalities in divers resulting from boat and or propellor 
contact. Five were snorkellers and three were using SSBA. 
Two of the SSBA divers and one snorkeller (the later 
included in this series) jumped from the rear of a boat which 
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was reversing and/or had its propellor engaged. Two victims 
were snorkelling in areas of high boat activity without towing 
a float and dive flag. The others were towing a float with 
flag or in very close proximity to a buddy with one (one in 
this series) but were unseen by an approaching boat. The 
reality is that some flags are too small and difficult to see in 
choppy seas, so ‘size is important’ when selecting a suitable 
float and flag.

In Victoria, a vessel is required to slow to a maximum 
speed of 5 knots (9 km.hr-1) within 100 m of a diver 
below flag (50 m in some States). Sadly, this is often not 
adhered to as some boat and jet ski drivers ignore or fail to 
notice the flag, or don’t understand its meaning. Ongoing 
education is important for boaters and divers alike about 
the meaning of the Diver Below flag and its importance. In 
some jurisdictions, legislation more easily enables criminal 
prosecution of a boat operator considered to have been acting 
in a dangerous manner (including failure to keep a proper 
lookout) in the event of serious injury or death. The Victorian 
State Coroner has recommended to government that existing 
Victorian legislation be strengthened in this respect.

Owners of boats used for diving-related activities should 
seriously consider fitting a propellor guard to reduce the 
likelihood of propellor injury.

LIMITATIONS

Even using multiple sources, it is possible that some 
fatalities were not recorded due to limitations in recording 
and NCIS searches. As with any uncontrolled case series, 
the collection and analysis of the fatality data are subject 
to inevitable limitations and uncertainties associated with 
the investigations. Witness reports varied in their likely 
reliability. Police reports varied in their content, often 
related to the expertise of the investigators. Given that many 
incidents were unwitnessed, some of the assertions in the 
reports are speculative. Many data items were not available 
which rendered the study data incomplete, thus limiting 
the conclusions that can be drawn. The CEA attempts to 
identify the predominant features of each case, but there 
always remains an element of uncertainty.

Conclusions

Compressed gas diving victims were predominantly 
middle-aged and many were obese or severely obese with 
pre-existing medical conditions likely contributing to one 
half of deaths. Diving medical assessment in divers aged 45 
years or older needs to be strengthened and obesity should 
trigger a targeted medical assessment in older divers. Care 
must be taken when assessing the suitability of conditions 
for training activities.

A high proportion of the snorkel victims were inexperienced, 
seafood gatherers of Asian descent and safety education 

campaigns to this demographic need to be broadened and 
better targeted. Diving in adverse conditions, ineffective or 
no buddy system, overweighting, poor buoyancy control 
and failure to ditch weights are longstanding problems and 
constant reinforcement through formal training, internet 
forums and invigorated and targeted educational campaigns 
is required. Supplemental oxygen and rapid access to 
an AED can play important roles in the resuscitation of 
diver and snorkellers and effort is needed to increase their 
availability and associated training and use.
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